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Abstract — In this study, a quantitative environmental impacts assessment was performed for various power
technologies with a life cycle assessment (LCA) method. The LCA is regarded as a useful tool for analyzing
diverse environmental impacts at a local, regional, and global aspect. The investigated power plants such as
nuclear, coal, and LNG power systems were selected because they took share over 90% of domestic elec-
tricity supply in Korea. Furthermore, a wind power technology was included as a representative energy
source out of Korean renewable energy systems. According to the three geological aspects, environmental
impacts had been categorized into eight types. For these impact categories, characterization had been carried
out for comparing environmental burdens of power systems under consideration. Then, normalization had
been done in order to gain a better understanding of the relative size among impact categories.

Key words : Power generation technology, Environment impact, Life cycle assessment (LCA), Characteriza-
tion, Normalization
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Table 1. Status and perspective of CO, emission in domestic power sector (2005~2017).

o) 2005 2010 2015 2017
WA 2 GWh 359,747 411,766 447,029 456,920
RIS % 62.6 63.2 552 55.4
BanE 99 kg-C/kWh 0.1146 0.1254 0.1018 0.1022
A Fa)g kt-C 41,227 51,635 45,508 46,697
S} Zujzag e kt-C 173,111 204,848 222,159 -
P ENES % 24 25 20 -
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Fig. 1. System boundary to apply LCA to power tech-
nology.
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Fig. 2. LCA implementation flow chart.
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Fig. 3. Power generation shares by energy source
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Table 2. Profiles of investigated conventional power plants.

R kit 3 A ZIEd® AF(GWh) dBANE
B >7 34 3%7 1998/9 2001 16,475 55 t-U
QA g = !
Z252 dA 2 37 1997 2001 5,967 102 t-U
LNG 24 Bgss  xAdEsgsie 1294 1992 1998 11,798 1.65 Mt-LNG
Ak td fds k2 3.4 27 1997 2002 7,800 2.67 Mt- frd &t

Table 3. Environmental impact categories and reference methods.

FGYF % ool E7] )
A s Abiotic Resource Depletion Potential (ADP) kg Sb
A -t 3} Global Warming Potential (GWP) kg CO,
LR= i 3o Ozone Depletion Potential (ODP) kg CFC-11
ALA) 5 Acidification Potential (AP) kg SO.,.
Hojeks] Eutrophication Potential (EP) kg PO7*
B 3}eky AIEAA Photochemical Oxidant Creation Potential (POCP) kg C,H,
ol A=Al Health Toxicology Potential (HTP) kg 1,4-DCB
A e A=A Eco-toxicology to Aquatic Potential (AETP), kg 1,4-DCB

Eco-toxicology to Terrestrial Potential (TETP)
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Table 4. Characterization for various energy sources (per GWh).»

o gl 2 (i) e PWR PHWR LNG frdd ek 9
ADP kg Sb 1.84E+02 1.25E+02 3.47E+03 5.49E+03 1.18E+02
GWP kg CO, 2.86E+04 1.87E+04 5.24E+05 1.09E+06 4.07E+04
ODP kg CFC-11 2.28E-04 3.87E-04 6.93E-04 5.17E-04 2.38E-04
AP kg SO, 1.38E+02 9.11E+01 7.79E+02 3.51E+03 7.34E+01
EP kg PO7® 8.93E+00 5.93E+00 7.94E+01 6.27E+02 1.16E+01
POCP kg C,H, 1.00E+01 7.52E+00 1.27E+03 6.74E+01 8.48E+01
HTP kg 1,4-DCB 2.16E+02 3.12E+02 7.65E+02 5.37E+03 -
ECTP? kg 1,4-DCB 1.48E+03 3.39E+03 4.09E+00 2.90E+03 -
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Fig. 4. Stacked normalization impacts for various
energy sources.
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Table 5. Normalization impacts at each stage for PWR (per GWh).

o 7 ADP GWP ODP AP

A A 46E-11 (3.9) 5.5E-11 (7.4) 7.9E-15 (1.8) 1.2E-11 (2.6)
] 1.1E-09 (96.1) 6.9E-10 (92.5) 4.3E-13 (98.2) 4.5E-10 (97.4)
& A 2.8E-15 (0.0) 2.0E-15 (0.0) 1.1E-16 (0.0) 1.8E-15 (0.0)
g 4 1.2E-09 (100.0) 7.4E-10 (100.0) 4 4E-13 (100.0) 4.6E-10 (100.0)
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