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The road map to reduce green house gas in the mid and long term is required to improve international com-
petitiveness and minimize economic loss by government regulations. Many companies in the Gunsan2 National
Industrial Complex should enforce the target management system of energy and green house gas and
strengthen its standard in the future according to low-carbon green growth acts. In this study, the reduction of
green house gas emissions was investigated through the improvement of operation methods, facilities, heat
recovery of exhaust,energy conversion, and heating reactor. If this green house gas reduction plan is applied
to major companies in the Gunsan2 National Industrial Complex, a total of 68,942 tCO,eq can be reduced in
2015.
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Table 1. Distribution by type of business in the Gunsan2 National Industrial Complex

Auto-  Machinery/

Type mobile/ metal/  Chemical quden/ S.hl.p Electricity/ Other Future Total
furniture  building  electron operated
parts non-metal
operated o 19 7 7 6 6 84 - 152
now
future 24 104 9 10 2 2 53 204 356
operated
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Fig. 1. Development of the companies in the Gunsan2 National Industrial Complex.
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Fig. 3. The general flow chart of nonferrous metals manufacture.
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Table 2. GHG emission by year of the main companies in the Gunsan2 National Industrial Complex
Company Year Fuel Unit Usage kg CO, kg CH, kg N,O tonCO.eq
2007 LNG 1,000 m* 859.51 2,623,081 47 5 2,626
2008 LNG 1,000m® 1,825,370 5,570,737 99 10 5,576
A company 2009 LNG 1,000m®  1,876.61 5,727,098 10 10 5,732
2010 LNG 1,000 m? 1,906 5,816,307 104 10 5,822
B-C oil (0.3%) kl 2,561 8,127,077 315 63 8,153
2008 refinery oil kl 391.33 1,147,365 470 63 1,177
LNG 1,000 nd 2,351.22 5,276,124 9 9 5,281
refinery oil kl 3,824.88 11,214,536 4,590 612 11,501
B company 2009 3
LNG 1,000 m 72.44 162,558 3 0.3 163
2010 LNG 1,000m®  1,854.13 4,160,659 74 7 4,165
refinery oil kl 9,261.8 27,155,586 11,114 1,482 27,848
2009 electricity kWh 61,203 28704.21 0 0 29
C company ..
2010 electricity kWh 72,173 33849.14 0 0 34
D company 2010 electricity kWh 1,333,248 625293.3 0 0 625
2009 LPG ton 61.11 123,393 2 0 123
E company
2010 LPG ton 25,500 51,489,600 816 82 51,532
2008 electricity kWh 486.9 228.3561 0.2
F company 2009 electricity kWh 1,276 598.444 0.6
2010 LNG 1,000 m* 22.67 50873.72 0.90684  0.090684 51
G company 2009 LPG tpm 44.7 90258.24 1.4304 0.14304 90
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Table 3. Predict the GHG emission of the main companie in the future (Unit: t CO,)

97 - uple. - s

TR 2007 2008 2009 2010 2011 2012 2013 2014 2015
Designation criteria of target - - 25000 20000 20000 15000 15000
management system
A Annual 2,626 5,576 5732 13,975 15,849 19,127 22,406 25,684 28,962
company Average of 3 years 2,626 4,101 4,645 8,42 11,852 16,317 19,127 22,406 25,684
B Annual - 6,458 11,663 32,013 41,160 53,218 65275 77,333 89,390
company  Average of 3 years - 6,458 9,060 16,711 28,279 42,130 53,218 65,275 77,333
E Annual - - 1269 51,5329 51,532 51,532 51,532 51,532 51,532
company Average of 3 years - - 126 25,829 34,397 51,632 51,532 51,532 51,532
D Annual - - - 625 625 625 625 625 625
company Average of 3 years - - - 625 625 625 625 625 625
F Annual - 0 2 51 68 93 119 144 169
company  Average of 3 years - 0 18 40 71 93 119 144
C Annual - - 29 34 38 42 47 52 56
company Average of 3 years - - 29 31 33 38 42 47 52
Table 4. GHG emission reductions by year according to energy change
L Existing energy Energy conversion
Division -
LNG B-C oil total LNG A7)
Fuel usage 1,753,000 m* 2,904 kl - 4,351,000m® 23,667 Mwh
2011  GHG emission 6,603 tCO, 9,246 tCO, 15,849 tCO, 13289 tCO, 11,100 tCO,
GHG reduction - - - 2,560 tCO, 4,749 tCO,
Fuel usage 2,162,000 m® 2,904 k1 - 5,250,000 m® 28,562 Mwh
2012  GHG emission 7,969 tCO, 11,159 tCO, 19,128 tCO, 16,038 tCO, 13,396 tCO,
GHG reduction - - - 3,090 tCO, 5,732 tCO,
Fuel usage 3,056,000 m® 4,106 kl - 6,150,000m® 33,457 Mwh
2013 GHG emission 9,334 tCO, 13,071 tCO, 22,405 tCO, 18,787 tCO, 15691 tCO,
GHG reduction - - - 3,618 tCO, 6,714 tCO,
Fuel usage 3,503,000 m® 4,707 kl - 7,050,000m® 38,352 Mwh
2014  GHG emission 10,700 tCO, 14,984 tCO, 25,684 tCO, 21,536 tCO, 17,987 tCO,
GHG reduction - - 4,148 tCO, 7,697 tCO,
Fuel usage 3,940,000 m® 5,307 kl - 7,950,000 m® 43,248 Mwh
2015  GHG emission 12,066 tCO, 16,896 tCO, 28962 tCO, 24,284 tCO, 20,283 tCO,
GHG reduction - - - 4,678 tCO, 8,679 tCO,
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Table 5. GHG emission reductions by year according to process improvement
energy Improve- Improve- Heat re- . Improvment
.. .. conversion Heating
Division Existing . ment of ment of covery of of Heat
(B-C oil . . reactor
operation  facilities exhaust treatment
— LNG)
Reduction ratio 0 % 16% 15 % 8 % 3.7 % 3% 0.3%
Energy usage(T]) 237 199 169 156 150 145 145
2011 GHG emission(tCO,eq) 15,849 13,313 11,316 10,411 10,206 9,725 9,696
GHG reduction(tCO,eq) - 2,536 1,997 905 385 301 29
Energy usage(T]) 286 240 204 188 181 175 175
2012 GHG emission(tCO,eq) 19,128 16,068 13,657 12,565 12,100 11,737 11,702
GHG reduction(tCO,eq) - 3,060 2,410 1,093 465 363 35
Energy usage(T]) 335 281 239 220 212 206 205
2013 GHG emission(tCOeq) 22,405 18,820 15,997 14,717 14,173 13,748 13,706
GHG reduction(tCO,eq) - 3,585 2,823 1,280 545 425 41
Energy usage(T]) 384 323 274 252 243 236 235
2014 GHG emission(tCOeq) 25,684 21,575 18,338 16,871 16,247 15,760 15,712
GHG reduction(tCO,eq) - 4,109 3,236 1,467 624 487 47
Energy usage(T]) 432 363 308 284 273 265 264
2015 GHG emission(tCO,eq) 28,962 24,328 20,679 19,025 18,321 17,771 17,718
GHG reduction(tCO,eq) - 4,634 3,649 1,654 704 550 53
Table 6. The goal to reduce GHG by year of the main companies in the Gunsan2 National Industrial Complex (Unit:
tCO4eq)
Energy Improve-
. .. _ conversion Improve- - Improve- Conden- Recovery Heat re- Heating ment of  Heat
Division . ment of ment of of process covery of . . Total
B-C oail . e sate reactor Heat insulation
operation facilities waste heat exhaust
— LNG) treatment
2012 12,149 7,833 - - - - - - 0 19,982
2013 15331 21,161 3,496 997 - - - - 40,985
2014 21,168 23,492 10,484 997 551 2,973 - - 59,665
2015 24,351 25,822 11,525 997 551 3,416 1,937 188 155 68,942
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Table 7. The road map to reduce GHG by year

year 2012 2013 2014 2015

Improvement of operation 23% 27% 31% 35%

Improvement of facilities 0% 40% 45% 51%

Heat recovery of exhaust 0% 45% 51% 58%

Energy conversion (B-C oil — LNG) 0% 0% 85% 95%

Heating reactor 0% 0% 0% 100%

Improvment of Heat treatment 0% 0% 0% 100%
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