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Cost Benefit Analysis of SF; Decomposition Process
Using an Electron Beam
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Abstract

This study was performed to investigate whether the decomposition process of SF, using an electron beam is

economically reasonable when applied to the actual field. To do this, electron beam experiment and economic

analysis were conducted. The experiment conditions are initial concentration of 1% of SF,, 1 mA of input energy
and 15 mA of flow rate with H, as an additive which were obtained from our previous research. As a result,
removal efficiency of SF, was 90% for 8 hours continuously. In addition, economic analysis shows positive results

in terms of using SF,; decomposition process using electron beam. According to the analysis, the revenue is

approximately 1.66 billion won in the first year and 3 billion won in the second year.
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Table 1. GHG emissions and response levels by county.
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Table 2. Optimal conditions of SF; decomposition pro-

cess.

Factor Optimal condition

Initial concentration (%) 1

Flow rate (L/min) 5
Input energy (mA) 15
Additive gas H,
Background gas Ar
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Fig. 1. Long-term operation test using an electron beam
(5L/min, 15mA; Park et al., 2017).

Table 3. Usage and emissions of SF; in KEPCO (Korea Electric Power Corporation). (Unit: tons)
2010 2011 2012 2013 2014
Supplement 09 132 264 26.3 232
Maintenance 40.8 6.7 2.7 29 6.2
Obsolete equipment 16.9 10.5 9.6 13.1 14.8
Etc. (emergency inspection) 13.6 8.3 30 4.1 1.9
Total emissions (SFy) 722 38.7 41.7 46.4 46.1
Total emissions (CO,e) 1,725,580 924,930 996,630 1,108,960 1,101,790
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Table 4. SF, emissions from the power system (GIR, 2016). (Unit: tons)
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Production 23 45 49 50 124 491 299 283 131 395
Use 97 142 187 240 311 532 991 1316 1,529 1,926
Disposal - - - - - - - - - -
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Production 322 338 295 330 227 391 248 330 306 333
Use 2,243 2,527 2,369 3,202 3427 3,957 4349 4,684 4979 5,246
Disposal - - - - 184 62 74 137 120 46
2010 2011 2012 2013 2014
Production 611 242 138 147 154
Use 5,034 6,169 6,332 6,386 6,467
Disposal 110 79 5 5 6
ol & i e ® AAE #A4& APt of A 4kstH
- 154 (BATEA) +6 (F 7])
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Table 5. The emissions and absorptions of GHG by field (GIR, 2016).

(Unit: million ton CO,eq.)

Greenhouse gas emissions

Growth rate Growth rate

in2014 in 2014
1990 2000 2010 2012 2013 2014 compared compared
to 1990 to 2013
Energy 2414 4104 565.2 597.7 606.7 599.3 148.3% —12%
Industrial process 194 49.6 540 51.7 520 54.6 177.3% 50%
Agriculture 21.6 21.8 224 219 219 213 —-1.5% —2.7%
LULUCF* —34.1 —58.8 =543 —44.7 —-428 425 24.5% —0.7%
Waste 104 189 15.1 15.8 16.0 154 47.8% —33%
Total emissions (Exclude LULUCF) 293.1 500.6 656.6 687.1 696.5 690.6 135.6% —0.8%
Net emissions (Include LULUCF) 259.0 441.8 602.3 6424 653.8 648.1 150.2% —0.9%
“Land use, Land-Use Change and Forestry
Table 6. The emissions of GHG in the industrial process field (GIR, 2016). (Unit: million ton CO,eq.)
1990 1995 2000 2005 2010 2011 2012 2013 2014
Mineral 18.2 315 28.6 28.1 309 320 320 32.1 332
Chemical 0.3 35 72 11.2 0.7 0.8 0.8 0.8 09
Metal 0.1 0.1 0.1 0.2 0.3 03 0.3 04 04
Production of halocarbons and SF 1.0 2.6 32 64E-05 13E-04 12E-04 85E-05 3.0E-05 -
Consumption of halocarbons and SF, 02 6.0 10.3 14.8 22.1 18.6 18.6 18.7 20.1
Total 19.7 43.8 49.6 543 540 51.7 51.7 52.0 54.6
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Table 7. Profit chart (an electron beam: 2.5 MeV, 40 mA

(100 kW)). (Unit: billion won)

Income of SF, emission trading 39.87
Cost of building and electron beam accelerator =20
Electricity cost —0.69
Labor cost -15
Maintenance cost (0.5% of process) —0.1
Additive gas cost -1
Final revenue (Income of SF, emission trading - 16.58

Cost of building and operating an electron beam)
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