MI3KOf| L X| 7| = A =] Of
ORI s 7| s

2 Al: 2019. 5. 16, 09:30

Jé_JI\_ EHAE_LLI—O'I:l )\|7C-II-I 50



l
2.

3
4,



1. 7|2 83 5
IPCC: 2A7FA 2030 45% 4=, 2050 0% Hi=,
DI% GDP 10% &4, &=, 1= 10 ©EC 34| Hr=2A =
U ROH Lt 52 B o+-H 60m Ol &5 U=

2018E O| 7| =-Ze|ZZL|O} A=(85H AL, HA|ZD EZ22
Lt o2l A el ZEL 22|, = EF EHES ZEf, AHO[=Z rg PAES

2F M2 20174 0|29 7|MO|H1IO1| [[tZ H|&EF 3,620

52 1Bk, HBEe 250| AR T o0, ER R0 Y
o] WESHE S o MEIZQ BBt XD YUS.




=Bzt Q7o EE0f ofgt 20|70 2iZto 2fsl == 7tsSOtLt”
ni2|gef, 1.5=A 2 O]t %! (Rulebook) A&, RE100 5 7| BEs 7| H3f, 2H[Are| g}

(el EF S H[2]),

IPCC SR15, 1.5~2%: 8FFZ= BE4%~8%), = BESB%~16%), =5 BS(6%~18%), ol
H AS 5

7|2 B S0| £[19

[tok
o
1

HEOS, O|F 2Bt 28252 7R (Green Washing)

7|2 HSlO| AN S (Stern): 7|2 HZHE Of &0 ArEd 27193 Hat BX
IEA/IRENA: 2030 247t 45%, 2050'F Al
Remap2050: M0l X| HIE - ©= 85%, 2L 77%, &Y 63%, =& 58%
B, 28, ©7|XL MEMY & oyX|[det2

1y

-
Eﬁ
ot
—C.-D.-

et 72y, MY od d=

OLX|Hets et Ate[X, SX[H 2X|7t 2

— —_



= Sk
O O

-
|

|

2. TR = XM=




— - —
-
EU =8 = || X8t =
T Sl U=t TS =y 21| Pl &=
GHG:-34% GHG:-40%
(1A} O LA K] (1K} Of| A4 K|
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Achieved
2014 2020 2025 2030 2035 2040 2050
- -40
. o greenhouse gas -27.0% 55
Climate . .
reduction (vs. 1990) BEEILEIES) -70
-80 to -95
e
% electricity ’_’_.,,_.-——*———‘* 80
: 27.4% 65
Renewable consumption $5 40toas O 321080
energy 0 B
% final energy 13.5% 18 —?5— 60
consumption -~ 30
% primary energy -20
consumption (vs. -8.7% = 50
Energy 2008) —
Efficiency  energy productivity Bl +2.1% p.a.

1 .
building renovation doubling of renovation rate: 1% = 2%
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2003, Energy White Paper: &2 & A% Z=, &K O
2006, Energy Review: 20504 =
- HOR 20128 S57|& 2272 S & M £
- H™Of|LHX|: RO, CHP, Carbon Pricing

2007, Energy White Paper: EU ETS, M-40|LHX| ©&: 5% =F= 2020H 20% =&, 7|2 HotE MH
HAlL 4 2228 B2 AIM HA|, EAHX] a4 = HAl

2008, Climate Change Act: 2472 1990 7|E 2020'F 34%, 20504 80% 4= | &
2009, UK Low Carbon Transition Plan: 3 7|2 H3ICHS M| X

2012-2013, Energy Bill: 20203 Zl’d0f|{X| = 30%, 2472 50% &=, 2050'F 80% &=
2016, Select Committee report: | XM, @& FAt 22t XAl

2011 MHIT: 7tA 41%, ME 29%, |H 18%, X MO L4 X| 12%, 7|El 2%

2018 MH I F: 72 39.4%, MEt 5%,, MEOoLHX| 33.4%, ™ 15%
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Renewable portfolio standards targets for selected states (2010-2050)
percent of retail electricity sales
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48% by 50% by 55% by
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50% 5 0 " 50% by
40% ':E'J: FAVA Vi
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30% 0 2% Dy 24% Db
20% 2000 d 4
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20184 O|= MO HX[HH 18%

Combined Wind and Solar Generation as a Percent of Total
Electricity Sales by State 2018
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43.38%
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I S 2.0 1%
I ” 4 .949%
I > 1.7 2%
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I 2 0.499%
.| 19.58%
I 1 0.07%
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I 1 6.71%
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I, 14.66%
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I 11.16%

A 10.33%
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data: eia.gov



S = Energy Roadmap 20502| EHE &

O

(5= Energy Research Institute & NDRC)

70%

10%

T 14000 - 91%
A S L= £ o |
MANEHX MEHIH 3 0
. —
20203: 29% < 10000
. L
2030F: 53% 2 &000
. O
20403 78% x 0
w
. 4000
20503 86% = )
a 2000 =
0
® Qcean energy 4 4 4 4
B Geothermal power 30 90 90 90
® Biomass pellets power 6 12 18 28 46 80 180 202
®m Straw and stalks power 10 20 59 87 129 187 244 283 297
" Biogas power ] 63 118 118 118 118 111 126 139
® Municipal Solid Waste power| 12 30 50 75 112 197 315 413 462
m Solar power 5 61 228 718 1496 | 2445 3400 4214 4310
" Wind power 97 252 753 1513 2595 3904 4741 5130 5350
® Hydropower 889 1031 1221 1620 1794 | 1790 1851 2014 2187
¥ Nuclear power 88 300 354 449 463 484 544 569 649
Qil power 2 2 2 2 2 2 2 2 2
Natural gas power 67 267 522 559 563 553 524 467 466
B Coal power 3508 4223 4994 4868 4566 3263 2018 1387 1038
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Figure 2 | Projected electrical energy generation mix in India (in TWh)
g A 2 4EH|(2012~2017)
e ® Thermal ®Large Mydro Solar “ Wind = Other RE 100%
90%
20,000 80% 9942
70% 10718
15,000 60% 1238,9
50%
10,000 l 40%
5,000 I g1g 1224 155.7 268.9
I I - I 10% . 494 379 826 @26 862 1107
o - o = 1 . = 0%
March 2017 March 2022 March 2027
m Coal+Lignite wRES mHydro = Gas+Diesel mNuclear

Source: Indian Central Electricity Authority, Report of the Committee on Optimal Energy Mix in
Power Generation on Medium and Long-term Basis, January 2018, p. 13, https://powermin.nic.
in/sites/default/files/webform/notices/Report_of_the_Committee_on_optimal_energy_mix_in_
power_generation_on_medium_and long_term_basis.pdf.



Q& 0| 1X}0j| L4 K|, T 21 A =I(2018)

TXHOf L X]: 2010, =2H4
2030, &tA

Share of renewable energy power generation increased to 17.4% in 2018

Wind  Geothermal
0.7%‘;7 02%

—

Solar
6.5%
Coal
Nuclear 28.3%
4.7%
Other Thermal _—
8.5%

___Biomass
2.2%

Source: METI, ISEP

HAE 82%(7tA 19%, M
(ox

40%, MEF 23%), A 11%, XA HX] 7%

HZE 76%(7t2 18%, A9 33%, MEF 25%). &M 10~11%, KM HX| 13~14%

ME: 2010, I UZE 64%(TIA 28%, M 9%,
2030, St AHZ 56%(7tA 27%, M-S 3%,

MEF 27%), T 26%, A0 H4X] 10%
MEF 26%), YT 20~22%, A0 4 K] 22~24%

Share of renewable energy power generation increased to 17.4% in 2018
In 2018, share of solar PV Increased to 6.5%.

20%

X 17.4%
o 14.7% 1047%
16% .
i 13.8% ° .
14% 12.1% Solar:6.5%
129% -1 /0 Wind:0.7%
Biomass: 2.2%
10% Geothermal:0.29
8% Hydro: 7.8%
6%
Total: 17.4%
4%
2%
0%
2014 2015 2016 2017 2018

HHydro M Geothermal M Biomass B Wind ™ Solar

Source: METI, ISEP
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CHot O LA X RSt A2

— =1

2005 7|Z, CO2 2030 20 %, 2050 50 % Z=.

XA Of| LA K| M 3: 2025 EHTIHX]| 20%.

MEFLH: 2016'H 45%, 0.529kg CO2eq/kWh > 20254E 30%, 394kg CO2eq/kWh
2520353 ZEMO|Z, LHHE 7|2t 2040E HOlF K|, =&2| H7|=t= 6% AH| F7t

B 3302 U td, T2 A A= 0|5,

By 2025, & T2 OofH Y,

™ 1 CHX| X2 1: 2018. 12, |}XE 2: 2019. 07
™ 2 CHX| X2 1: 2021. 12, |XE 2: 2030. 03
SI™ 3 EHX| /X2 1: 2024. 07, |XIE 2: 2025. 05

Mo E X F& ol MH|82F2017. 11) 2025 AH| A=
Ej Q2 1.286GW 20GW
=od5H 0.682GW 1.2GW
Odff &3 = 0.136GW 5.5GW
HFO| 7t A 0.741GW 0.813GW

XA OGW 0.2GW
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ML K= =0 X

MO A K| == LHO LA K| = Of| | X[ AHE = O A K| 2F 2 == B B K| 7| O

=51 = (2) 2015 2016 2017

2 QloH(EH It Ys$ CIF7LZ=27F 542 436,499 406,193 478478
Of| L4 K| =& 102,715 80,942 109,466
OlHX| =&/=7l L
(%) 235 19.9 229
M E| 9961 9310 15,179
Mo 73,106 58873 77.680
HATEA 18779 12,170 15,616

oat: 869 589 991



EfEEEN SXBY, EAtd], 227t 283

- EfjFaEr ™ MX|IHA: {MW(1000kw), 1000*10m*=1ha
Tkw=2=(18%, 340W, 1Tm*2m) 3%, 6m’, O|AAH2| &2t 10m’

MW H|& 209 20.69, 104 10.3YH

af: 1
(ARoIel) TeesrS Il HAM . 1003 N Z= (T R): 5.06

- EfYEE™ CO2 S5k AL rm9| 43.92~65.88H|

1,314MWh*(540kg/MWh)/1~1.5ha,'d=709.56=/1~1.5ha,'d

tstR) 308 LR &=9| O|ARtEHA S48k 10.77&/ha, A

(LHE
- TS EY, SEHEU2 MEEY, f8= Aol o XA,
B2, SEHET2 2|, U], 22, =2 2L 283,
Ef 82, SHEHU2 7], EX|, 2 2F 8leH, 7|E 2E Y2 x> &



(BN ZENEETX

2Y FEUN

R

MESHAHE))

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
A 199,897/100,033/100,148/ 100,188 100,266/ 100,284 100,295/ 100,340 100,364
™ | 7,821 7,783 7,802 7,796 7,759 7,716 7,679 7,637 7,611
T 111,895 11,834 11,763 11,690 11,620/ 11,518 11,429 11,357 11,282
20k 64,472 64,504 64,337 64,216 64,176/ 64,081 64,003 63,918 63,834
CHX|| 2,706 2,744 2,785 2,827 2,872 2,930 2,983 3,041 3,093
x| 2807 2858 2915 2977 3,039 3,093 3,144 3,199 3,251
of™| 2,837 2834 2841 2842 2840 2,849 2,850 2,851 2,860
7|Ey\ 7,359 7,477 7,7060 7,841 7,960 8,098 8208 5296 8433

18,893

17,637

19



2| L2t O K| M & =5 (9
22|Lt2f o XM= =5 (O
7|2 H3} X A4 ofj L X VIEPSK-X=-
7|1Z=HE: 2015 MEHH| S ESOEHX | 1Ko X] | Ofj L K] A4 Ak
690. 2B OtEF A E 2.2% HS 1% Azt Toe/$
2020 700 5 3 1.5%/ 4
2030 450 20 10
2040 300 40 20
2050 150 80 50

20



2|Ltat XfM o H X S5 (2

7|2 IEA/IRENA: 20303 24 7tA 45%, 20504 X2 Hf=
Remap: MOl X|2}- M= 85%, LE 77%, &Y 63%, =& 58%

2030 Ef ¥ 55GW(72.27TWh), =3 20GW(48.18TWh),

120.45TWh(ET & 600TWhE| 20%)
M AH|ZF 300 7|F 579.5TWh (A 7[2t(17 ~'313) HEE 1.0% 71 T
XCHE= ;. '30E(SAH) 71= 100.5GW(A 2 7| 2H(17 ~'31H) A EHHE 1.3% S7F A2

2040H: EfL 2 140GW(184TWh), =& 40GW(96TWh)
280TWh (5T & 700TWh2| 40%)

20503 Ef 2 300GW(394.2TWh), &3 100GW(240.9TWh)
635.1TWh (5T & 800TWh2| 79.4%)



20504 E{ & 300GW

1. 28 MHA: ZE 9| 3%, 3000km*(1GW: 10km*, 1TkW: 10m?)

2K B

Al S AIA: 100GW(17,637Im2| 5.6%),

2| OF: 100GW(63,834km2| 1.6%),

SX|: 100GW(18,893km2| 5.3%)

. 300GWE 2k 300%1,314GWh/y=394.2TWh('50F 22kl 49 2%)
1GWe| ZH™&E 1,314GWh/y(0| 22 15%)

. EX| HE:96.5% 2, 30t2/m?

 EfFE A2 H|: 150.0= &, 502t /kwW (203030 2AXH2| 1/2 71E)
C 7 EfQFE 2 £l 3942 21(300GW*1,314h*100)




2|t XY 5 XY ThH

: 30~50km* (& A2l 4~5Hl 0|4,
3.3MW 7 A E 140m)

3. AX| & A: =4 30GW, olj&F 70GW
1) HECHZ 5 MEfXIYE 255 X9 X
2) Mol et MO A X|(150mEFR, 100mE7H)
oA HEFE A S™EME 713 F ¢&

EX|H[&: 90~150=F, 3THR/m?

4 =
5. 22 M X|H|: 100~200X, 10Y~20/MW
6. H7F EHEH £=Q: 24 09X (0|2 E: 27.5%,

S 20%, SHAF 30%)



e
o
S
S
=
=
h
o
2
S
{=5
(]




40
Q
0x
>
0
Jtot
ol

=52 10~20GW

QAU QTR MK

Mof KBS B8 YU HX(SUL BX): SAALE0| 7| ojoto],

QYU FAQ MANAOIN Wi YR FRY

HIO| QEHN: FLY HHO|Q Y B ATH WHALAIS], YARAS, SARMS, FoEE S42
M7 s

EV(100kwh) 182 & V2GO| 10~20% &0 Al, g X2 50~100GWh(50kwh/EV)

ESS: 600GWh(ZFIf=, TR, L3NG, B Y, THNT)

DR: 20GW(d e, 45, XY, S|[EEHZE

SHM AL FL-THYHX| AZ @M, =2|- 5~10GW (The Energiewende is Germany'’s largest
postwar infrastructure project. It strengthens its economy and creates new jobs.)
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(Ol K|S T ALXH 4 Of| A K| 24 A, 2018)
P M A 4,700MW(KI8XHE 2 A 2l O | 2GWZE T}, 4,088GWh(9.9%0| & &)

o

@)

AH A}
O -

595MW, 3,561GWh(25.5%0| & &)

OF

A 1GW, Bk
A =8 188MW(2377024), 662GWh(40%0| 8 8)
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SCH: 10~20GW
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20503 ESS 600GWh(=50GW*12h)

EV(100kwh, 600km) 1™ BECHC| 10~20% V2G & Al: 50kwh*1002t
CH~2002tC =50~ 100GWh

EV(100kwh, 600km) AFE = HiE2|(ZE7| &F2| 80%) ESS &8 7t=
O 100THCH A A]: 100kwh*0.8*1002FCH=80GWh ESS X &H&

ESS 600GWh(=50GW*12h) 2t &

Tkt $50/kwh, 5000cycles, PV $50/MWh = $60/MWh(pv50+ess10)
1GWh=%$50,000,000=$50millions

600GWh=$6billions(7Z&): 71’8 X Hot B AKX



DR(Demand Response, =2 59t-&)

DR: 20GW
- 0| 57ts & Sk(deferrable load, d&, dtte, SNY, SIEHIT 5)= ALt

— Hd
- D240{0| SEI} SAS e Mo HeYAIHS 27 0|0, 0=
SEN R ]
e west MBS E, MAIZ BUEYI 2ES0| 7H53 S 3




- MoK BF NERS HAA SO T N £X g

- Eo| Mejomat £EXHe AN 0|2 ATf QImat Abg

- THMOI AR 2A M+ TR R, ZH M0 7| Bh2, AR T,
- XbZO MOILXI T GiF @M, 913 Zoteto] A L

- MY loT(EHE, HAIZE ZLEHE 2 HOHE Solf MEA S| 5Hd 2|,

- MO HX| Mo sE2 8, MHAHA|Z(CBPYELI §), AlZtR=H|(DR) =&l

- MEHEOIA|IES| A UM (AL E I /F2hH 1 LA ZEA (R ZE/AIZH/158) MZ3L,
- NO0fA| R S| AH|ARF MEH 23t PPA = A(ZEFM, RE100, ‘8 AFRF-2H[ X & 7H 2f
- Q= 1te| A M Z: 5~10GW
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