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A Study on the Comparison of Emission Factor Method and
CEMS (Continuous Emission Monitoring System)
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Abstract

Generally, air pollutant emission at workplace is estimated by two methods: indirect methods using emission fac-
tors and direct methods based on CEMS (Continuous Emission Monitoring System). CAPSS (Clean Air Policy Sup-
port System) is a representative indirect method and the national air pollutant database of Korea. However, charac-
teristics of some workplaces may create a gap between CAPSS and CEMS data. For improving of emission data
accuracy, emission data of CEMS (named CleanSYS) equipped at 138 target workplaces were compared with those
of CAPSS. As a result, SO, and PM,, emission levels obtained by CAPSS were lower than those of CleanSYS. SO,
and PM,, emission ratios were 61.5% and 71.2% lower respectively, showing the biggest gaps. On the other hand,
NO, emission of CAPSS was higher by 10.4%. SO, showed the biggest difference in ‘Energy industry combustion’
and NO, did in ‘Production Process’ within the SCC category. PM,, presented a large gap in ‘Manufacturing
industry combustion.” The differences in SO, between the two systems occurred because some large-size facilities
lack pollution controllers or efficient pollution controllers. Based on this study, CAPSS emission database of Korea
will improve accuracy through adopting CEMS emission system, which enables more efficient national atmospheric
policies and workplace management.
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Table 1. CleanSYS Status in 2006.
(Standard date: 2006. 12. 31)

Sudo  Youngnam Honam Joongbu

Total kwon kwon kwon kwon
Workplace 379 118 118 68 75
Stack 892 244 287 178 183
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Fig. 1. Flow diagram of CAPSS with SODAC.

Table 2. Existence and nonexistence of CAPSS and Clean-
SYS emission.

Section CAPSS CleanSYS Remark
CASEI [e) o -
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Table 3. Example of the CASE .
CleanSYS CAPSS Final emission
" NO, emission " s NO, emission - NO, emission
Stack No. (ton/yr) Stack No. l*a(.zlhty No. (ton/yr) Stack No. Facility No. (ton/yr)
1 345 1 1 454 1 1 20.6
2 7.6 2 34
3 23.0 3 10.5
Total 345 76.0 345
CleanSYS emission CAPSS emission l Final emission I
A facility L.
emission 45.4 ton 7 Emission 20.6 ton
e
m
e W
Stack _B facnllty Emission 3.4
emission emission 7.6 ton mission 3.4 ton
34.5t0n T ———
e —
\\“-—-——-—-—-————-"“—’/

C facility
emission 23.0 ton

Emission 10.5ton

e

Fig. 2. Flow diagram of the CASE I.
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Table 4. Example of the CASE Il.
CleanSYS CAPSS Final emission
NO, emission S NO, emission - NO, emission
Stack No. (ton/yr) Stack No. Facility No. (tonyr) Stack No. Facility No. (ton/yr)
3 - 3 1 98.0 1 1 98.0
2 60.6 60.6
Total - 158.6 158.6
L CleanSYS emission j CAPSS emission | Final emission ]

emission 98.0 ton

A facility

Emission 98.0 ton

Stack

emission
Oton

ernission 60.6 ton

B facility

Emission 60.6 ton

Fig. 3. Flow diagram of the CASE Il.
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Fig. 4. CleanSYS emission allocated to final CAPSS monthly emission.

Table 5. Monthly fuel consumption recorded in SODAC database.
Year Workplace name Scale Industry type Stack No. CleanSYS No. Facility
2006 A Chemical. co. Itd 1 Fertilizer manufacturing 3 7 Boiler 5

Fuel Unit Total Jan.  Feb. Mar. Apr.  May Jun. Aug. Sep. Oct. Nov. Dec.
B-C(0.3%) kL 1,726 - - 429 - - - - 5 1,021 271 -
Table 6. Final CAPSS monthly emission estimated by CAPSS database.
Year Workplace name Scale Facility name Facility information Pollutants
2006 A Chemical. co. Itd 1 Boiler 3-5-1-1 SO,
Unit Total Jan. Feb. Mar. Apr. May Jun. Aug. Sep. Oct. Nov. Dec.
kg 7,059 - - 1,755 - - - - 20 4,176 1,108 -
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Table 7. Workplace and facilities classified by provincial areas.

CleanSYS CAPSS
Provincial areas
Workplace number Facilities number Workplace number Facilities number
Seoul 10 18 10 19
Incheon 18 74 18 83
Busan 7 19 7 22
Daegu 6 15 6 20
Gwangju 3 4 3 6
Daejeon 4 12 4 12
Ulsan 31 183 31 233
Gyeonggi 53 129 53 161
Gangwon 5 24 5 40
Jeonnam 1 1 1 1
Total 138 479 138 597
Table 8. Workplace and facilities by CAPSS SCC.
CleanSYS CAPSS
5CC Source categories Workplace Facilities Workplace Facilities
number number number number
01 Energy industry combustion 32 152 32 197
02 Non-industry combustion 2 2 2 3
03 Manufacturing industry combustion 49 202 49 248
04 Production process 10 27 15 46
09 Waste treatment and disposal 67 96 67 103
Total 160 (138) 479 165 (138) 597
*( ) is original workplace number
Table 9. Comparison of air pollutants emission between the regions. (Unit: ton/year)
SO, NO, PMy,
Region
CAPSS CleanSYS  Difference CAPSS  CleanSYS Difference CAPSS  CleanSYS Difference
Seoul 1,328.2 81.7 1,246.5 134.4 288.2 —153.8 20.7 12.7 8.2
Incheon 36,227.7 3,839.6 32,388.1 3,204.0 7,845.8 —4,641.7 671.8 453.2 218.6
Busan 10,282.6 955.7 9,326.9 1,381.9 1,202.2 179.9 384.7 91.0 293.7
Daegu 2,880.0 1,207.9 1,672.1 2,595.0 936.9 1,658.1 124.5 40.0 84.5
Gwangju 248.7 55.3 193.5 53.0 75.1 —22.1 5.3 1.8 35
Daejeon 1,347.7 685.7 662.0 737.5 555.2 182.3 9.6 21.5 -11.8
Ulsan 28,0517 28,084.3 -32.6 28,904.3 14,619.2 14,285.1 6,008.6 918.2 5,090.5
Gyeonggi  25,286.0 9,165.0 16,121.0 9,020.3 16,542.1 -7,521.8 475.6 3375 138.0
Gangwon 30,336.1 8,334.3 22,001.8 8,526.5 18,171.9 -9,645.5 2359 406.2 -170.3
Jeonnam 2.7 0.1 2.6 0.1 0.2 -0.2 0.04 0.04 0.0
Total 135,991.4 52,409.5 83,581.9 54,5570  60,236.7 —5,679.7 7,937.0 2,282.2 5,654.9
7] Wi T 5 AAE 4 Ak &2 8 A ASRE £o2 vehgth EAE L Az
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Table 10. Comparison of air pollutants emission by SCC.

(Unit: ton/year) )

SO,

NO, PMyo

Source categories

CAPSS CleanSYS Difference CAPSS CleanSYS Difference CAPSS CleanSYS Difference
Energy industry 98513.8 24,0139 744999 20,671.6 32,5541 —11.8825 18279 10388 789.1
combustion
Non-industry
combustion 2716 73 270.3 0.9 46.9 —46.1 12 1.7 —05
Manufacturing o) 5y 3 161556 81667 157189 263193 —10,600.5 58154 10950  4.720.3
industry combustion
Production process 76622 11,7112 —4,049.0 17,4740 1548 17,3192 2013 64.0 1373
Waste treatment 5215.4 5214 46940 6917 11616 4699 913 82.7 8.6
and disposal
Total emission 135991.4 52,4095 83,5819 545570 602367 —5679.7 79370 22822 56549
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