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ABSTRACT

According to Korea's National Inventory Report (NIR), the CHy emission factor of public electricity and heat
production was applied to the 1996 IPCC G/L fuel-specific boiler technology. There is no combined cycle power
plant category in the natural gas boiler technology. Non-CO, emission factors of combined cycle power plants and
LNG combustion facilities have been studied in the past using intermittent collection methods. However, calculating
an emission factor based on concentration of CHs, which changes across facilities and operating conditions, using
this intermittent collection method will not sufficiently reflect the process characteristics and emission characteristics
of the combined cycle power plant. Therefore, in this study, the CH4 emission factor based on exhaust gas analysis
for a combined cycle power plant was estimated by three sampling methods (Intermittent collection, Continuous
collection, Continuous measurement). Also, CHy emission factors were compared according to sampling method.
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Table 2. Result of reproducibility test using CH4
standard gas (1 ppm)

CH,
No. of sampling Analyzed of
concentration (ppm)
Ist 1.01
2nd 1.02
3rd 1.01
4th 1.01
5th 1.02
Mean 1.01
Standard deviation (SD) 0.00
Relative standard deviation (RSD, %) 0.54
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Table 3. CHs concentration by intermittent collection (Unit: ppm)
No. of sampling Day 1 Day 2 Day 3
Ist sample 0.0620 0.0360 0.0436
2nd sample 0.0237 0.0374 0.0992
3rd sample 0.0608 0.0222 0.0221
4th sample 0.0579 0.0473 0.0492
Sth sample 0.0521 0.0338 0.0221
6th sample 0.0632 0.0268 0.0203
7th sample 0.0345 0.0295 0.0813
Mean 0.0506 0.0333 0.0483
Standard deviation (SD) 0.0143 0.0076 0.0289
Relative standard deviation (RSD, %) 28.26 22.72 59.95
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Table 4. CH4 concentration collection by continuous collection (Unit: ppm)
Type of sample Day 1 Day 2 Day 3
Daytime sample 0.0530 0.0299 0.0364
Nighttime sample 0.0499 0.0445 -
Mean 0.0417
Standard deviation (SD) 0.0085
Relative standard deviation (RSD, %) 19.98
Table 5. CH4 concentration by continuous measurement (Unit: ppm)
Category Day 1 Day 2 Day 3
Mean 0.0470 0.0426 0.0457
Maximum 0.2051 0.2013 0.1121
Minimum 0.0144 0.0084 0.0020
Standard deviation (SD) 0.0289 0.0325 0.0253
Relative standard deviation (RSD, %) 61.52 76.29 55.32
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Fig. 2. Result of CH, concentration analysis.(Intermittent collection, Continuous collection, Continuous measurement).

Table 6. CHs emission factor calculated by intermittent collection

(Unit: kgCH4/TJ)

Day for Intermittent collection Ist 2nd 4rd Sth 6th 7th Mean
Day 1 0.0282 0.0108 0.0276 0.0263 0.0236 0.0287 0.0157 0.0230

Day 2 0.0165 0.0171 0.0101 0.0216 0.0154 0.0122 0.0135 0.0152

Day 3 0.0197 0.0450 0.0100 0.0227 0.0100 0.0092 0.0370 0.0219

Result 0.0200

Table 7. CH4 emission factor calculated by continuous
collection
(Unit: kgCH4/TJ)

Samples by Continous collection Emission factor

Day 1 - daytime 0.0241
Day 1 - nighttime 0.0234
Day 2 - daytime 0.0137
Day 2 - nighttime 0.0206
Day 3 - daytime 0.0166

Mean 0.0197
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Table 8. CH4 emission factor calculated by continuous measurement

- Folt

(Unit: kgCH4/TJ)

Day for Continuous measurement Mean Maximum Minimum
Day 1 0.0216 0.0933 0.0066
Day 2 0.0100 0.0963 0.0039
Day 3 0.0214 0.0538 0.0009
Mean 0.0208 0.0963 0.0009

Table 9. CH4 emission factor by sampling methods

(Unit: kgCH./TJ)

Day for sampling methods Intermittent collection

Continuous collection Continuous measurement

Day 1 0.0230 0.0236 0.0216
Day 2 0.0152 0.0199 0.0200
Day 3 0.0219 0.0192 0.0214
Mean 0.0200 0.0209 0.0210

Table 10. Normality test of CH4 emission factor by sampling methods

Category Statistic Degree of freedom Significance probability
Intermittent collection 0.963 21 0.047
Continuous collection 0.794 5 0.520

Continuous measurement 0.124 866 0.000
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