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Abstract

Since the Kyoto Protocol became into effect, Korea has been expected to be part of the Annex
I countries performing the duty of GHG reduction in the phase of post-Kyoto. Therefore, it is
necessary to develop emission factors appropriate to Korean circumstances.

In order to develop emission factors this study utilized the CleanSYS, which is the real-time
monitoring system for industrial smoke stacks to calculate the emission rate of CO,
continuously.

In this study, the main focus was on the power generation plants emitting the largest amount
of CO, among the sectors of fossil fuel combustion. Also, an examination on the comparison of
CO, emission was made among 3 generation plants using the different types of fuels such as
bituminous coal and LNG; one for coal and others for LNG. The CO, concentration of the coal
fired plant showed Ave. 13.85 %(10,384 ton/day). The LNG fired plants showed 3.16 %(1,031
ton/day) and 3.19 %(1,209 ton/day), respectably.

Consequently, by calculating the emission factors using the above results, it was found that
the bituminous coal fired power plant had the CO, emission factor average of 88,726 kg/TJ, and
the LNG fired power plants had the CO, average emission factors of 56,971 kg/TJ and 55,012
kg /TJ respectably which were similar to the IPCC emission factor.
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Table 1. Characteristics of facility
Items Type of business Fuel Type of CO, detection (302;m£]eg r;)f data )
ge conc
A Fixed incineration, Generation Bituminous Coal HORIBA (VA-3001) 7248unit (5month)
B Fixed incineration, Generation LNG HORIBA (VA-3001) 7248unit (5month)
C Fixed incineration, Generation LNG FUJI (ZR)) 7248unit (5month)
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Table 2. A performance test results to CO, detector Z2A TZEZLS A CleanSYSOIA AR}
Items Linearity |Repeatability| Zero drift | Span drift A= HAS Zgslglon wijEEAYL 305 A}
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22 7)Z0R S WEAS Y EAE Fig,
B 0.2% 0.2 % 0.1 % 0.1 % 7} 7ro] 4w LEARS s2E *E!
% s7
C 20% | 02% | 01% | 02% 12} o] A& CO; ¥ |22 5t
— A gk 0] AlYA 79} CleanSYSY
Pegfgrmance 5%below | 2% below | 1% below | 2% below o ° OE ~
riterion T 9 0y ARE o|&slo] HjE&T wjEATE
*—@73%@7171—4 FASY - A=A Foll Bk A9 AFAELA
COy F0] = VAR 25uE7tE 5534715 o Aol o1EEO. ]2l
COTFE] ZAAMIH 1 7|28 Z8510] AL E3E 3 AR o]2jof| COy WHAYol| GRS n|x]= 2l
A Blsh7] ffsto] CO, A7 8o, Bz
oAmo] Mg, WA 52 BRlslglon & du
ool COy TAYll YoE vlAl= k= U
= 1!
. CO, £ At
: . COy F&(R)9] 57 A¥e Fig. 29F 2t} B+t
Fig. 1. Development procedure of CO, emission factor
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Fig. 2. Daily CO, concentration of each facility
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Fig. 3. Daily CO, emission of each facility
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Table 3. Monthly CO, emission and intensity
Facility A (Bituminous) Facility B (LNG) Facility C (LNG)

Month CO,Emission | electric power | Intensity | CO,Emission | electric power |  Intensity | CO,Emission | electric power |  Intensity
(ton/Month) | output(Mwh) | (COston/Mwh) | (ton/Month) | outputMwh) | (COton/Mwh) | (ton/Month) | output(Mwh) | (CO,ton/Mwh)

Average - - 0.8068 - - 0.6823 - - 0.6179

06.11 | 29877831 | 366,644 | 08149 | 1925071 | 27,540 0.6990 | 2878537 | 44,525 0.6465

'06.12 304,812.35 | 381,588 0.7988 30,245.78 44,414 0.6810 30,9603.88 51,831 0.5974

07.01 | 284,529.88 | 357,040 07969 | 30,969.21 | 45,503 0.6806 | 31,399.08 | 53,129 0.5910

'07.02 | 248,370.48 | 305,574 0.8128 | 14,153.89 | 20922 0.6765 | 26,791.53 | 42,818 0.6257

07.03 | 307,045.27| 378,601 | 08110 | 29,042.08 | 43,051 0.6746 | 34,383.42 | 54,664 0.6290
9] Table 32 ZF AFAA ) T3t wiEsF 2 A= Eq. 1. Greenhouse gas emission from stationary combustion
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Table 4. Monthly emission factors of each facility

IPCC Monitoring Monitoring/
Items Emission Factor Months | Emission IPCC
(kg/T)) Factor(kg/T))
06.11 87,798 | V7.19 %
Lower | 89,500 | ’06.12 | 88,739 | V6.20 %
A | Default | 94,600 | '07.01 | 87,077 | V7.95%
Upper | 99,700 '07.02 | 90,003 | V4.85 %
'07.03 | 90,015 | V4.85 %
06.11 58,5601 | V4.39 %
Lower | 54,300 '06.12 57,210 | V1.98 %
B | Default | 56,100 | 07.01 | 56,864 | V1.36 %
Upper | 58300 | ’07.02 | 56,038 | V0.11 %
'07.03 56,183 | V0.15 %
0611 | 56,501 | V0.71 %
Lower | 54,300 | '06.12 | 53,184 | V5.20 %
C Default | 56,100 '07.01 53,392 | V4.83 %
Upper | 58300 | ’07.02 | 56,444 | V0.61 %
'07.03 55,540 | V1.00 %
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Fig. 4. Daily emission factors of each facility
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