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ABSTRACT

Korea's energy consumption has been constantly increasing. Final energy consumption was increased by anannual
average of 2.9% compared to 2010. The consumption of all energy sources except for its oil was increased during
the same time. While electric demand has increased coal consumption increased rapidly. Therefore, calorfic value
and carbon emission factor development can improve the quality of Korea's greenhouse gas inventory. Calorific
value is the amount of heat generated while burning coal. Caloric value is one of the most important factors in
the development of carbon emission factors. Calorific value is used as the basis for the analysis of the various energy
statistics. This study has calculated the sub-bituminous coal's calorfic value by the data received from domestic
coal-fired power plants. Calorofic value's trend analysis period is the year of 2011~2015. Through analyzing the
carbon content it was calculated the carbon emission factor. The sub-bituminous coal's uncertainty analysis was
performed using a Monte Carlo simulation.
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Table 1. The amount of sub-bituminous coal (2011~

2015)

Year Sub-bituminous coal (ton)

2011 39,956,858

2012 30,303,036

2013 31,685,134

2014 37,769,697

2015 31,306,144
Average 34,204,174

Table 2. Object facility's analytical specifications
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Analytical specifications

Object facility
Calorific analysis

Ultimate analysis Proximate analysis

A coal-fired power plant KS E 3707

B coal-fired power plant ASTM D 5865
C coal-fired power plant ASTM D 5865
D coal-fired power plant ASTM D 5865
E coal-fired power plant ASTM D 5865
F coal-fired power plant ASTM D 5865
G coal-fired power plant ASTM D 5865
H coal-fired power plant KS E 3707

ASTM D 5373 ASTM D 7582
ASTM D 5373 ASTM D 7582
ASTM D 5373 ASTM D 7582
ASTM D 5373 ASTM D 5142
ASTM D 5373 ASTM D 7582
ASTM D 5373 ASTM D 7582
ASTM D 5373 ASTM D 7582
ASTM D 5373 ASTM D 7582
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Fig. 1. Procedure for uncertainty analysis.
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Table 3. Sub-bituminous coal’s ultimate analysts (2011

~2015) (Unit : %)
Year Carbon (Dry) Hydrogen (Dry)

2011 68.80 4.90
2012 68.72 4.93
2013 69.58 491
2014 69.36 4.96
2015 68.50 4.95
Average 69.00 493
Standard deviation (SD) 0.50 0.03
Relative standard 0.70 0.60
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Table 4. Sub-bituminous coal's proximate analysts (2011~2015) (Unit : %)
Year Total moisture Inherent moisture  Fixed carbon  Volatile matter Ash
2011 24.08 13.73 41.08 39.98 6.08
2012 23.59 14.43 39.30 40.30 5.96
2013 23.66 15.26 39.59 39.10 6.06
2014 23.24 14.69 40.50 3891 5.93
2015 2321 16.10 38.49 25.72 19.70
Average 23.57 14.78 38.89 37.03 8.52
Standard deviation (SD) 0.40 0.90 1.00 6.20 6.10
Relative standard deviation (RSD, %) 1.50 6.00 2.60 16.90 70.00
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Table 6. Sub-bituminous coal's calorific value comparisons (Unit: kcal/kg)

Regulations in South Korea’s

Sub-bituminous coal energy law (2011) This study (2011~2015) Comparison result (%)
Gross calorific value (as received) 5,420 5,110 5.71
Net calorific value (as received) 5,100 4,750 6.86
Unit : Ml/kg
saos - 0
30.0% - =0
7a0% - 2.0
saos - 210
10.05% - 1m0
s00% 1m0
200% - 70
100% - 150
EE Republic of South Africa ## China Colombia 23 Canada Indonesia
B Australia United States of America Russia —— Sum-bituminous cial’s net calorific value

Fig. 2. Sub-bituminous coal (country of origin) (2011~2015).
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Table 7. Sub-bituminous coal's carbon emission factor
(2011~2015) (Unit : ton C/TJ)

Carbon emission
Year

factor

2011 26.4

2012 26.5

2013 26.7

2014 26.5

2015 26.6

Average 26.5

Standard deviation (SD) 0.1
Relative standard deviation (RSD, %) 0.4

Table 8. Sub-bituminous coal’s carbon emission factor comparisons

Frobntaty

Fig. 3. Sub-bituminous coal's uncertainty analysis re-
sult (2011~2015).

Table 9. Sub-bituminous coal's uncertainty analysis

comparisons
Classification Uncertainty range (%)
This study Sub-bituminous coal —1.5~+1 6
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2006 IPCC G/L

This study’s analysis result (2011~2015)

Classification Default value

Classification

Comparison result (%)
Mean value

Sub-bituminous coal 26.2 (25.3~27.3)

Sub-bituminous coal 26.5

1.1 %1
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