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Abstract The government continuously improves the RPS system to expand the supply of renewable
energy, but there has been criticism that more environmental aspects should be considered to reduce
GHG emission. REC weights are differentiated according to renewable energy sources. Greenhouse gas
emission is one of the decisive factors, and its value is set by experts’ opinion. This study assigns LCA
to get accurate value of GHG emission. The LCA calculates emitted greenhouse gases from entire
process of fuel production, transportation, power plant construction, operation, and decommission.
This study suggests a method to change the greenhouse gas reduction effect from the existing
qualitative method to the quantitative method and evaluates them. As a result, the evaluation score is
changed, but the tier interval is so large that it does not affect the REC weight. Therefore, this study
suggests the way that directly reflect the greenhouse gas reduction effect in the REC weight.
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Table 1. Obligatory renewable service supply ratio

Year 2012 2014 2016 2018 2019
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Table 2. Analysis of relative value calculation of R EC weight applied in 2015

Economic Policy indicator
indicator (70%) (30%) Overall
Renewable Energy - - evaluation
Score Industrial effects Potential Greenhouse Score score
(10) (10) gas (10)
Hydropower 8.0 0 0 10 10.0 17.97
Wind
(On shore) 14.2 0 5 10 15.0 29.19
Wind
(Off shore, short) 29.0 10 10 10 30.0 58.99
Wind
(Off shore, long) 39.1 10 10 10 30.0 69.14
Bi Biomass 38.6 0 5 5 10.0 48.63
io
Bioenergy 16.0 0 5 10 15.0 30.96
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Fig. 1. Evaluation of policy indicators of REC weight applied in 2018
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Fig. 2. Life cycle assessment framework
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Table 3. LCA GHG emissions from electricity generation

PV Wind Hydro Biomass
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Table 4. Summary of Aalborg Univ. Research Table 5. GHG Emission of Biomass
Parameters PV Wind Hydro GHG Emission Mean Value
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Table 6. Ratio of Indicator

Unit Rate( Q)
Economic indicator
[%] 54
Ratio of (¢
evaluation Policy indicator o
indicator (SC2) (%I 46
Total [%] 100
Industry activation [%] 20
Potential resources [%] 20
GHG o
Ratio of reduction effect Ll 20
policy
indicator nggﬁirzast%%ply (%] 20
Local people (%] 20
acceptance
Total [%] 100
71& AxE Ha3H
NQ1i
A AS5HSCl): ——F—— X 1
A BRSO G e @ )
NQ2i
A AL8HSC2 7><
3 ASHSCY: Gy < @ @
A S A FHERSO):
NQ1i NQ2i
Maz(NQ1) Max (NQ2)
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Table 7. GHG evaluation of REC weight
PV Wind Hydro

Biomass

LCA

. 26 9.2 6.9 1.8
applied

(22l %)
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Table 8. GHG evaluation of REC weight

A0S 201 LCA Difference
(10%) (9.2%) applied (%)

PV 10 9.2 2.6 6.6
Wind 10 9.0 9.2 +0.2
Hydro 10 9.2 6.9 23

Biomass 5 6.6 1.8 -4.8
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Table 9. Result of Reevaluated Indicator Value
PV Wind Hydro | Biomass
Presgnt_econom\'c 105 100 21.0 120

indicator
Present policy indicator 35.5 31.0 28.0 30.5
Present REC estimation 460 4.0 490 M5
score

New policy indicator 289 31.2 257 25.7
New REC estimation score 394 41.2 46.7 37.7

@A REC 7A€ 274she |l 4413 daot 44
4 Aee %t g2 JdE FH8ske Aol o
Table 103} o] €% 3kl met 7HsA1E FHEska
Ut} o] SE2 &Y Kol ohzt =2 o] w2t
TZEe] Fol tEH, B, 39, 59, viojeri
REC 7F5#= 1.0°]t}.

Table 10. REC Tier Range
Tierl | Tier2 | Tier3 | Tierd | Tier5 | Tier6 | Tier7

0- 30- 35- 50- 55- 60-

0| 3 | s0 | 55 | 60 | 0 | 7

Score

REC 025 | 05 1.0 12 15 2.0 -

ZEo] 468S WS UL Tierol ATk
LCA W7HE BIsie W, 6.6%0] WolA 304%o]
IS Tieroli Witk ek ol esis e 1CA
He WS AL, REC SUB7 A4t 415004
37.7% WO, o] E4F Tier 9700l Qicke A8 &
% 9lck. B3} 5 4] Tier WA girk.

offl EBiAst 5§ 77 AFom Q) LAkA
LCA W/H2 EQstels 53 ol wiskt gick. of
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Table 11. Suggested REC

Present Difference Conversion Suggested

REC Value Value REC
PV 1.0 6.6 -0.066 0.934
Wind 1.0 +0.2 +0.002 1.002
Hydro 1.0 23 -0.023 0.977
Biomass 1.0 -4.8 -0.048 0.952

AIHE REC gh& olefe] AlG)2 Fal Axtalsict.

D.
RECZ,_'_ i(LCA)

*0.092 )
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