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ABSTRACT

Korea's energy consumption has been constantly increasing. Final energy consumption was increased by an
annual 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 other bituminous coal and coking coal's calorfic value by
the data received from domestic coal-fired power plants and steel manufacturer. Calorofic value's trend analysis
period is the year of 2010~2014. Through analyzing the carbon content it was calculated the carbon emission factor.
The bituminous coal and coking coal's uncertainty analysis was performed using a Monte Carlo simulation.
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Table 1. The amount of bituminous coal (2010~2014)

Bituminous coal (ton)

Year

Other bituminous coal Coking coal
2010 35,941,394 19,075,417
2011 39,474,243 21,983,857
2012 48,233,011 22,036,696
2013 48,029,819 21,659,504
2014 40,873,701 24,526,384
Total 212,552,168 109,281,858

Table 2. Object facility's analytical specifications
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Object facility Other bituminous Coking Analytical specifications
coal coal Calorific analysis ~ Ultimate analysis  Proximate analysis

A coal-fired power plant O KS E 3707 ASTM D 5373 ASTM D 7582
B coal-fired power plant ) ASTM D 5865 ASTM D 5373 ASTM D 7582
C thermal power plant 0 ASTM D 5865 ASTM D 5373 ASTM D 7582
D coal-fired power plant 0 ASTM D 5865 ASTM D 5373 ASTM D 5142
E coal-fired power plant @) ASTM D 5865 ASTM D 5373 ASTM D 7582
F coal-fired power plant ) ASTM D 5865 ASTM D 5373 ASTM D 7582
G coal-fired power plant ) ASTM D 5865 ASTM D 5373 ASTM D 7582
H coal-fired power plant 0 KS E 3707 ASTM D 5373 ASTM D 7582
I coal-fired power plant 0 KS E 3707 ASTM D 5373 ASTM D 7582

A steel manufacturer 0 KS E 3709 KS E 3709 KS E 3709

B steel manufacturer o) KS E 3709 KS E 3709 KS E 3709
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Table 3. Bituminous coal's ultimate analysis (2010~2014) (Unit :%)
Carbon (Dry) Hydrogen (Dry)
Year
Other bituminous coal Coking coal Other bituminous coal Coking coal
2010 70.28 82.06 4.46 4.80
2011 69.85 81.99 4.38 4.64
2012 69.30 80.91 4.53 4.79
2013 70.23 78.57 4.52 4.69
2014 70.55 79.34 4.44 4.59
Average 70.02 80.50 4.47 *4.70
Standard deviation (SD) 0.50 1.60 0.10 0.10
Relative standard deviation (RSD, %) 0.70 1.90 1.40 2.00
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Table 4. Bituminous coal's proximate analysis (2010~2014) (Unit :%)
Other bituminous coal (as air dried)
Year

Total moisture Inherent moisture  Fixed carbon Volatile matter Ash

2010 11.75 4.49 53.90 30.55 14.14

2011 11.08 4.40 50.50 30.51 15.26

2012 13.06 5.91 48.21 3236 13.52

2013 13.10 5.73 49.18 31.82 13.26

2014 11.14 4.54 50.25 30.61 14.54

Average 12.09 5.07 50.22 31.25 14.09

Standard deviation (SD) 1.00 0.70 2.20 0.90 0.80

Relative standard deviation (RSD, %) 8.30 14.80 4.30 2.80 5.70

Coking coal (as air dried)
Year

Total moisture Inherent moisture  Fixed carbon Volatile matter Ash

2010 90.6 1.34 67.62 24.07 8.78

2011 9.19 1.20 65.52 24.42 8.70

2012 8.85 1.20 67.14 22.64 9.02

2013 9.27 1.35 66.25 23.58 8.80

2014 8.88 1.13 63.81 26.07 8.92

Average 9.05 1.24 66.20 24.02 8.84

Standard deviation (SD) 36.5 0.10 1.50 1.30 0.10

Relative standard deviation (RSD, %) 143.8 7.80 2.30 5.20 1.40
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Table 5. Analysis of bituminous coal's calorific value (2010~2014)
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(Unit: Kcal/kg)

Other bituminous coal

Net calorific value

Year .
As received As air dried As dry (as received)
2010 6,007 6,504 6,810 5,728
2011 5,958 6,406 6,703 5,682
2012 5,837 6,316 6,716 5,547
2013 5,895 6,394 6,784 5,605
2014 6,065 6,515 6,827 5,783
Average 5,931 6,403 6,756 5,647
Standard deviation (SD) 90 83 56 94
Relative standard deviation (RSD, %) 1.5 1.3 0.8 1.7
Year Coking coal Net calorific value
As received As air dried As dry (as received)
2010 7,006 7,601 7,704 6,716
2011 6,988 7,603 7,659 6,705
2012 6,972 7,557 7,649 6,683
2013 6,844 7,441 7,543 6,563
2014 7,033 7,631 7,718 6,754
Average 6,969 7,567 7,662 6,685
Standard deviation (SD) 73 75 69 72
Relative standard deviation (RSD, %) 1.1 1.0 0.9 1.1
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Table 6. Other bituminous coal’s gross calorific value (2010~2014)

(Unit : kcal/kg)

Republic of

United Stateds

Country of origin Year  Australia Indonesia Canada South Afica Russia of America Colombia

2010 6,031 5,501 6,056 6,111 6,053 5,540 6,071

2011 5,974 5,505 6,002 6,139 5,998 5,616 6,707

2012 6,000 5,324 5,587 6,010 5,954 5,433 6,253

2013 6,073 5,257 5,789 5,886 5,934 5,480 6,553
2014 6,065 5,517 6,167 6,008 6,066 5,624 -

Average 6,028 5,421 5,920 6,031 6,001 5,539 6,396
Standard deviation (SD) 42 121 231 100 58 83 287
Relative standard 0.7 22 39 1.7 1.0 15 45
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Fig. 1. Other bituminous coal (country of origin) (2010~2014).

Table 7. Bituminous coal's carbon emission factor
(Unit : ton C/TJ)

(2010~2014)

Other bituminous coal’s

Coking coal’s carbon

Year carbon emission factor emission factor
2010 25.87 26.54
2011 26.11 26.53
2012 25.96 26.36
2013 26.03 25.25
2014 25.90 25.90
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Table 8. Bituminous coal’s carbon emission factor comparisons
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(Unit: Kcal/kg)

2006 IPCC G/L

This study’s analysis result (2010~2014)

Comparison result

Classification Default value Classification Mean value (7o)
Other bituminous coal 25.8 (24.4~27.2) Other bituminous coal 25.7 04 |
Coking coal 25.8 (23.8~27.6) Coking coal 26.1 121
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Table 9. Bituminous coal's uncertainty analysis com-
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Fig. 2. Bituminous coal's uncertainty analysis result (2010~2014).
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