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Developing Temporal Allocation Profiles for Electric Generating
Utilities based on the CleanSYS Real-time Emissions
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Abstract The bottom-up national emission inventory (El) in South Korea named the Clean Air Policy Support System (CAPSS)
provides annual and monthly emission rates. The El should be treated for spatial and temporal allocations, and chemical
speciation to prepare the hourly resolved emissions prior to air quality assessments. The real-time emission rates for the major
point sources in South Korea are continuously monitored by the CleanSYS. We utilized the CleanSYS 1-h emission data for 68
stacks in the electric generating utilities (EGU) to compare the total emissions against those in the CAPSS during 2017 and to
develop the temporal allocation profiles for SO,, NO,, PM,,, and PM, 5 based on the real-time stack emissions. The total SO, and
NO, emissions from the 68 stacks reported in the CAPSS were 4% and 3% respectively lower than the real-time emissions. The
differences were mostly due to the underestimation of the emissions from the anthracite-burning facilities. When the annual
emissions of 68 stacks were resolved to the monthly, daily, and hourly emissions with the temporal profiles developed in this
study, the monthly SO, and NO, emission decreased by 11~21% in winter and increased by 11~26% in summer. The nighttime
emission rates increased by up to 48% and the daytime emission rates decreased by up to 16%. The hourly emissions in the
CleanSYS can be directly used for the real-time measurement period. However, the temporal allocation profiles developed in this
study can be applied to generate typical time-varying emissions for the stacks of which real-time emissions are unavailable or to
predict the concentrations of air pollutants in a future year based on the emission growth and control scenarios.
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Table 1. Information on fuel types and PM and TSP emis-
sions for the seventy electric generating utility (EGU) stacks
targeted in this study.

Stack Plant PM PM
number name SCC.CD Fuel TS};)/ TSZPS/
1 A 01010100  Anthracite 0.58 03
2~3 B 01010100  Anthracite 0.58 03
4~7 C 01010100  B-Coil 0.8 0.52
8~13 D 01010100  Bituminous 0.98 0.79
14~21 E 01010100  Bituminous 0.98 0.79
22~31 F 01010100  Bituminous 0.98 0.79
32~41 G 01010100  Bituminous 0.98 0.79
42~43 H 01010100  Bituminous 0.98 0.79
44~47 | 01010100  Bituminous  0.98 0.79
48~49 J 01010100  Bituminous  0.98 0.79
50~52 K 01010400 LNG 1 1
53 L 01050100 LNG 1 1
54~60 G 01050400 LNG 1 1
61~68 H 01050100 LNG 1 1
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=ejateirt.
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258 308 (M0 USRS dapER Gatet
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8D~7 (28 ) e] BujAISolH, E, = ¥ 259
wHA g do] 1'd FH vjEFo|ct

Ej=——— (h=00,01,23) 3)

A7| A, By gy dHA &
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re

Table 2. Comparisons of SO,, NO,, PM;,, and PM, 5 emissions released from the seventy EGU stacks in the CAPSS and the

CleanSYS. (unit: ton/yr)
Emission sources SO, NO, PM;o PM, 5

Total 315,530 1,189,800 218,476 91,731

CAPSS Point 203,256 295,585 12,623 9,513

Point - Combustion in energy industries 77,574 114,192 3,829 3,162

68 stacks 31,932 38,010 1,904 1,539

CleanSYS 68 stacks 33,308 39,122 1,871 1,501
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Fig. 1. Comparisons of (a) SO,, (b) NO,, (c) PM;,, and (d) PM, 5 emissions for the electric generating utility (EGU) stacks
between the CleanSYS measurements and the CAPSS 2017 emissions inventory.
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Table S1. Monthly allocation factors developed in this study by fuels from 1-hr emission measurement data.

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Anthracite 141 122 95 90 62 86 66 84 52 49 77 78
B-C oil 160 149 83 83 83 32 60 31 83 83 9 141
Bituminous 93 87 92 76 78 71 90 92 75 75 83 88
Kerosene 69 56 78 115 65 85 87 75 78 68 89 135
Table S2. Weekday and weekend allocation factors developed in this study by fuels.

Day Sun Mon Tue Wed Thu Fri Sat
Anthracite 141 152 153 153 151 128 122
B-C oil 184 218 208 178 173 24 16
Bituminous 142 145 147 145 145 140 136
LNG 143 162 162 159 154 116 104
Table S3. Hourly allocation factors developed in this study by fuels.

Hour 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23
Uniform 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42
B-C 0il (SO,) 3 3 3 5 9 19 30 47 75 87 88 81 62 76 8 79 78 66 49 27 13 7 5 4
B-C 0il (NO,) 6 7 9 15 27 45 57 68 68 65 68 73 67 70 74 64 58 52 42 26 16 10 7 6
B-C oil (PM;q & PM, 5) 11 12 16 19 26 29 41 55 71 73 72 66 57 58 61 59 56 53 51 50 27 17 10 9
LNG (NO,) 36 34 34 34 35 36 4 43 46 47 47 46 44 46 47 47 47 46 44 43 4 40 39 38
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