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ABSTRACT

The main purpose of this study was to develop the greenhouse gas emission factor for power plant using sub-bitu-
minous coal. In Korea, Fired power plant are a major source of greenhouse gases within the fossil fuel combustion sec-
tors, thus the development of emission factors is necessary to understand the characteristics of the national specific
greenhouse gas emission and to develop nation specific emission factors. These emission factors were derived from the
CO, concentrations measurement from stack and fuel analysis of sub-bituminous coal. Caloric value of sub-bituminous
coal used in the power plants were 5,264 (as received basis), 5,936 (air-dried basis) and 6,575 kcal/kg (dry basis). The
C emission factors by fuel analysis and CO, concentration measurement was estimated to be 26.7(£0.9), 26.3(£2.8)tC/
MI, respectively. Our estimates of C emission factors were comparable with IPCC default value.

Keywords: carbon dioxide, sub-bituminous, greenhouse gas emission factor, climate change
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Table 1. Step by step calculation work-sheet for CO, emission factor by fuel analysis
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Step 1(Fuel Data)

Item Carbor.1 of Fue.l Cz}rbop of qul Carbon of ‘Fuel Total Moisture lnh.erent Hydrogen
(as received basis) (air-dried basis) (dry basis) Moisture
Sub-item A @ @ ®) @
Unit (%0) (%) (%) (%) (%0) (%)
Calculation ~ Dx(100+(100+2))
Step 2(Raw Data)
Item Gross Calorific Value Net heating value Fuel . Electric Heating Output
Consumption Power
Sub-item B C D E F
Unit (kcal/kg) TJ/ton ton/hr MWh TJ/hr
Calculation ([B-{6x(9x@+(3)}]x4.18)x10° CxD
Step 3(Emission)
Item Carbon Emission Factor Carbon emission Fraction of Carbon Oxidized Real Carbon Emission
Sub-item G H I J
Unit ton C/TJ Gg/hr Mg/hr
Calculation (A+100)=C FxGx10° HxIx1000
Step 4(Carbon Dioxide Emission Factor)
Ttem Real CO, Emission Factor CO, Emission Factor
Sub-item K L M N
Unit Mg/hr Mg/T] Mg/ton Mg/MWh
Calculation Ix(44/12) K+ F) (K ~ D) K+E
Step 5(Carbon Emission Factor)
Item C Emission Factor
Sub-item (6] P Q R
Unit Mg/hr Mg/ton Mg/MWh ke/GJ
Calculation Hx1 M*(12/44) N*(12/44) L*(12/44)
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Fig. 1. Results of calorific analysis of Sub-bituminous
sampled at the power plants (as R-basis : As received
basis, Ad-basis : Air-dried basis, DB-basis : Dry-basis).
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Table 2. Results of proximate, elemental and calorific analysis of Sub-bituminous sampled at the power plants

Plant No. Stack Carbon of fuel Total moisture Inherent Net heating value
No. As R-basis Ad-basis D-basis moisture (TJ/ton) Ad-basis
Plant 1 1 56.40 66.22 70.64 20.16 6.26 0.0235
2 56.22 65.75 69.97 19.65 6.03 0.0237
Plant 2 1 55.52 60.62 70.02 20.70 13.42 0.0232
2 56.63 61.80 71.32 20.60 13.35 0.0233
Average 56.19 63.60 70.49 20.28 9.77 0.0234
SD 0.48 2.81 0.63 0.48 4.18 0.0002

as R-basis : As received basis
Ad-basis : Air-dried basis
D-basis : Dry-basis
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Fig. 2. CO, concentration of exhaust gas analysis from stack
in the Sub-bituminous fired power plants.

Table 3. Temperature, moisture and flow rate of stack in the
sub-bituminous fired power plants

Stack Temperature (°C) Moisture Flow rate
Plant No.

No.  Stack Ambient (g/m’)  (Sm'hr)

Plant 1 1 90.6 26.0 84.5 799,754
2 90.6 26.0 84.1 875,540

Plant 2 1 151.4 32.0 63.8 1,460,692
2 151.0 32.0 63.8 1,501,352
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Table 4. CO, emission factors exhaust gas and fuel analysis in
Sub-bituminous fired power plants

Fuel  Exhaust gas

I;lltr.lt SEZI.( analysis  analysis D(%)
(tCOYTI) (tCO,/TI)
Plant 1 1 101.3 98.5 2.8
2 99.8 109.4 -9.6
Plant 2 1 94.5 92.0 2.6
2 96.2 85.7 10.9
Average 98.0 96.4 6.8
SD 3.1 10.1
RSD(%) 3.2 10.5

D(%)=((fuel analysis—exhaust gas analysis)/fuel analysis)
x100.
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Fig. 3. C emission factors of Sub-bituminous fired power
plants investigated in this study.
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