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SUMMARY

I. Title

o Improvement and development of Climate Technology Roadmap

II. Research objective and necessity

O It 1s necessary to re—examine the appropriateness and timeliness of main
climate technology defined in the CTR and to re—establish key technology by
future exploring technology areas that can reduce GHC and create new

market

O Developing and improving the 6 key technologies of CTR for continuous

improvement of national climate technology competitiveness

O Analysis on climate—related policies, technologies, and market trend

information

III. Research contents and scope

O Analysis of environmental changes in the climate/energy technology field,
including 6 key technologies included in the carbon reduction field of the

Climate Technology Roadmap (CTR)

o0 Review technical adequacy of technology defined in CTR, identify candidate
technologies and priorities of climate technology, and propose alternative key

climate technology

O Analysis of global industry trends by six core technologies to support

developing climate technology policy of ‘Ministry of Science and ICT’

IV. Results

O  Analysis of global policy, technology and market trend on Climate
technology (renewable energy, efficiency improvement, demand management,

clean power)



— Establishment of new renewable energy supply targets, improvement of
energy efficiency and demand management, and promotion of conversion of

coal—fired power generation to clean power generation Worldwide

— Investment on developing renewable energy technologies to reduce GHG
emissions, 1mproving energy efficiency, developing key technologies for
distributed power generation, and technologies for using low—carbon fossil

fuels

— Investments related to renewable energy have been steadily increasing, and
investment on Innovative energy technologies that can create new markets,
renewable energy linked ESS, clean power market due to energy

conversion, and CCS have been expanding
o Review of 6 key technologies for carbon reduction in response to climate change

— ‘Ministry of Trade, Industry and Energy’ and ‘Ministry of Science and ICT’
are all investing R & D in the fields of solar cells, fuel cells, biofuels,
secondary batteries, power IT and CCS, and ‘Ministry of Trade, Industry and

Energy’ has the biggest investment in climate technology R&D except for
CCS.

— 'Ministry of Science and ICT' has high investment on R&D of Government
funded institution and University, and 'Ministry of Trade, Industry and
Energy' has high investment on R&D of industry. Especially, 'Ministry of
Trade, Industry and Energy' has the biggest investment on R&D of medium

and small enterprises

— Analyzing the market attractiveness, technology level, and GHG reduction

effect(direct) of 6 climate technologies by expert questionnaire evaluation
o Promising climate technology selection

— To advance future climate technology competitiveness, draw promising
climate technology area, and analysis of investment priorities on key
area(renewable energy, efficiency improvement, demand management, clean

coal and greenhouse gas treatment) for effective climate technology R&D



Renewable energy integration

PV

Wind
Energy

Bio
energy

Hydrogen
fuel cells

Energy
storage

Transport
ation

Smart grid

Renewable
hybrid

V. Expectation and application plan

O Through readjustment

of key climate technology with environment change

and enhancement of management system, establishing an important basis for

strengthening efficiency of R&D investment and inducing excellent research

performance of national climate technology

O Through analyzing the latest domestic and overseas market,

policy and

technology trends in climate / energy technology, It can actively respond to

new energy/climate technology market, and contribute to strengthen expertise

in the formulation of government climate/energy policies and strategies.
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2.1.3. A1ZEF &4

@ (AAD) A AA AARAA A A5t A & F- FAYL AFHLR Tt FAE
Holw, ejefgst FY Aol A% FAL 2oz A

@ (F) FEc xS BASE FAsta, 7S As7I1EIE 2AshdA st
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)
Y, Asks Aes 74, AN g euA] A 82 750 8% ot =

x1]7:]] /x] .y =, r‘%kS)

o F AA AAMAN AR Q] AlgF x| W FI# Fxpe x&EAF o7 FU}

— 2015d A AA AN R Al AR 133GWe R 30Wd7kx] AlxfAf ol x| A=
L 2,995GWel| @& #Ho 7 Hwut

[AA AL Aol U 7] A1 A

(H2:GW)

Z+&: New Energy Finance

— eAts AEE W AATEY ARG AR FAE Feld Ao o 4ol
weh AR AR S st ofalel, Fyul B AEFoE w=s] sabd A

o IEA+ 2040W@7HA] of 44x2$(FA 7)ol Zote FAZE AA od|A g5 FEol A
P2 Zlow Awrsta glow, of 9£F(20%)e AMAe] AAMAYNAA | FAE How

x 71}6)
o ¥ B "ok dA A AA ARG A A" T oF 90% vIFTS AA, A™ A
A FA Fopel M Al AoV A A1 RS AE

— 20159 7|& ®lekg AMAx

417GW FERZ A=A

AL

S8 of 219GW gt Eel et FEud AA S of

5) AR Aol YA abel 3w LA A=A AR, 2016
6) World Energy Outlook, IEA, 2016
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[AIA el oFdA 2 A

[AlA 84178 A

o AlAA A= 40d AN FA A H Hdfer 7

et

] a}

— 2030Wd7HA] AIAA A A A B Aol 4.2% 2 b FUEHEA
<+ 2y Aoew AR(IEA)

o

@ 2% 6.3% A

— 2040 A AA AW w]FS AAMAY27%), 7F=(24%), AR(23%), TE(17%),
AR (6%)Z AL A v]Fo] 71 AR Aoz A(IEA)

_13_



O = &%

o

20154 71&, 2 Ay x] e WA eke 37, 314GWhE £ WA= the] 6.76% = A

Z|7)

=

ek A2 1LIGW(FA 3.6GW)A A2 wdzko] 2014Wdel sl 55.5% %713
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Az AA WA 2015W % 1,089GWhE 7|55t 2w, 2014 nls] 15.5% %7}
St g g A 2 oed WAL A5t 8 3 W AR FHodr|g] S8

JHL glokst (12 4,34199, 38.6%), TH(1X 2,9979%, 35%), A E#% (6,660
2, 17.9%), 71E}(3,1229 ¢, 8.5%)el ‘184 712 & 3.724 T4 FA

- F8xgie g FEEFFUOMW), BEFFFA B FF(50MW), Z5F=H(40MW), ol

- Sl A7, BEAL EARAE e T4 W a9t E A A BEE Ve R

A A= (100MW), £ AEH A (40MW) = W3drte] 23

Ta7ld H AR V) HWEY W= 2R ARG 2y 7)o

o
o

ofr
-

AAe A +AGAZAAA(ESS) ol Al A AR FwAFA(REC) 7HAIE +H
1

7)

F4aFA7NG7E2EW(2017-2019), F4A719H, 2017

8) 20179 =9 NUAAA A, FAFAHAATYL 2017
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2.2.1. A5 A4
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14) Energy and Climate Change, WEO Special Briefing for COP21, IEA, 2015
15) World Energy Outlook, IEA, 2016

16) Energy Efficiency Market Report 2016, IEA, 2016

17) Net Zero Energy Buildings, Navigant research, 2016

18) World Energy Outlook, IEA, 2016
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33) Global Microgrid Market Set To Reach $23 Billion By 2021, Predicts GlobalData, Clean Technology, 2017

34) Microgrid Market worth 38.99 Billion USD by 2022, Markets and Markets, 2017

35) Advanced Metering Infrastructure Market by Device (Smart Electric, Water, & Gas Meters), by Solution
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Regions — Global Forecast to 2020, Markets and Markets, 2017

36) Energy Management System (EMS) Market worth 76.75 Billion USD by 2021, Market and Market, 2016

37) Energy Storage for Renewables integration, Navigant Research, 2015
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st A71E Aibete 7ls

— o] Heke] whEAld] 4% w Aelrh wAlshs E(BHEI) G ol ate] vl

O Syl eerel A Abdw

o Hjckellfx] o] o] A bR 11,383Wtoe/dolw, A2|H AR o]EA Al FhA|EF

o) 24.8%0l aw WA 71%% oluA| olgo] Thsat Bletoluial AT oA A

[e]
5ol 7.6% T

<) kel A Aa >

A3 AHE (10%0e/) WA ZF(TWh/d) An]EZ(GW)
o] 2% 11,383,147 132,362 97,459
R 2,824,128 32,839 24,178
71€H 870,436 10,123 7,451

O B FAA 7edH A7 - Ay d@%

x B3] 2Ex9 ZTuA Z7} AC149 5MW — '15W 60MW — '20 4.6GW)

wx o Al e o E] A E(C10d 72—'16W15%/kg), EECLI0W 1.68—'160.37$/W)
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B e 71E 55 A

#* Advanced Research Projects Agency—Energy (el ] #]

HeelT Z2AE AR
> (U8) NEDOOIA HeE 388 71458 Aleal elebaaia) 9871 AMNRE A5G
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2ol 2 A oA x]¥
s New Energy and Industrial Technology Development Organization(A! el }11e37
» (k=) wlEiR FACE AA e A] LAl

Al HeFdA A7 3 R Tlerite Al

AR, U AW YHY|E

(2) 7l=ds &4

e ¥4 (Solar PV)

® AAA, 2EE(FH-R), W74, A, HFA, BA9F 5 28, 481,
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4.5.3. vlo] Qo) %]
(1) M

O wleleold A A& 57

o whol 2oV (Bio) © FE, HUA wholevlz, f714 d71E & UBE shel A3t
EE AE FAE olgste]l o, A7) W vl LARE ket JE

R P P TR
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O =) whel 2ol U A Al
o npoloefifx]e] o] 2 FrjEL 407,395Ft0e/dolH, AeH ArfEe o] 2A
o 4.7%0) a. BAle] 71E2 olu] o go| Thsa upoleolux] RATE o2 A
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A - 2HAHE (10%t0e/Y) A #(TWh/ ) A 8]-4-F(GW)
o] 2 407,395 1,705 237
A 2] A 19,121 80 11
71&eH 15,368 64 9
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o (SOFC) A7t A5ed AF(FkWH, 2,00047H)& F8 28 7j&e] kA3t Fol

H
g (kWa o), Aewd 5 Adrle i 28

o (2223 PEMFC) &4 4Al.2¥ 5 fH7]s 2R A28 AS oA 74
* (o 25794) LNG- LPGE 3 PEMFC 7]HF 5kW AE4L A28 A= oA g
298 AT WA 714 PEMFC A sbs@ g #74 A4d AmAA

4.5.5. AAH oz A A

(1) s
O A A A A e 25

o AAY A A : AR R FFAA L} A2

2 A% A Ay 2 XR T

e fEAA T

]:o

— (REAA) AUATY 5gd 2o 2 GRA AATFS 9 AL AYe AR
— (ARA) Belvirl e AT Faafole] WAlsH AZbA-dH Lo AAE slialr] 9

A el UAE AU T 7%

A oA AR A A - Ake] d 3
o ESS(o]mA z]) MAAA FEE 15 20304 20 1209$= <F 6u) o] o A}
* U] ESS A1Ae] A9 ‘161 3,000 FEAA 20 6,000 AEZ S = HoeZ Aty
o, A EY kA st #E A Ao =2A o 2 A9 (‘149 10MW— 209 1,350MW)52)
o ol A& 20169 98.57]7FEAI(GWh)ol A 20201 544.2GWhZ 5.58] =
2 HAutolw] FoloZE= 2016 15993 (F1827600 )l A 543982 A A
(SNEZ] A #], 2016)

— BF ol olAMAE UFAE W Fast FhhHA 20149 129 4674F FEo|A
20174 259k 1,690%, 2020d+& 609t 2,518% FEE A AAE 30.0%2 A4 A

52) ‘el Al4labsl o] Fot ol WA AZRZA, AbE AT, 2015

_88_



gl ol o|xAA-AAE SFAME 2014 8uF 2,122F R4 2017 199k 184
20200l = 409k 2,953 FRE AYd AAE 30.4% A A
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3745 11%)
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& AAY AUAAE B A7 &5 |5 E D $EEFE sk 44, A
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O 71283 A7 A s @ 43 A" o] ouAAd 2 34 dHd7<

o =Yook, AR HEAY T AY 2EHE LA WE2E dld AR EE BAT

o8 ol AHA AAAWIE AL F

4.5.6. AN A A F37|E
(1) e

O AR AqAd 371 7IeT 57

e R R e R s I e = = R B S e e RS S
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o AR BRIE :

A S Bal FFT F9F AH ohe AlAH

- (AAA 5ol g A2R) ot AR S Zdfete] AE A9 A AA
3 59 EAo wr= HA o £2 MG AAFE Al2E (F+, °E+Xd7l, A71+871)

— (AAA dA ESS) AlAAd F4 A SE fla AU A [ ESS 5 ARTIE
= A% A2" TE
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CERE EERE

O AU &37le A7 - A4 2%
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o 2 x|wu}56)

A “

53) ESI : Energy System Integration

54) HEMS, BEMS, FEMS 55 &7

55) IoT, Cloud, Big Data, Mobile 7|&& &3

56) Energy storage for renewables integration, Navigant Research, 2015
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¥ESRI: Energy strage for renewable integration
— Bakg] oy A A B3-S Y3 AAA AntEaE 2 ouyA] 7E AR FEE 154
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57) Energy Management Information Systems: Global Markets, BCC Research, 2016
58) Issue report Vol.123, €AHA AT 2016

_91_



7

Z PVe} ESSE A% Micro Grid A4

o

2

s el A 2%

Ko

=0

A
e

Klo
ol

3y 5

[ AA A

Ko

K

7€ B ous A o

sk
H

e Al dA ESS &

£ ollvA vE=

Ko
e
K

A ESS

— A1)

4 bl o) o]

o~
= -

AT A 7]

gl

%

] 71%=¢

eyl

o IoT dleo]e|7|RE 7| AIsts A& A A28 A4 EMS #4l7]1< 7N

A, oA A A7, AL A A

S

d

=2
e

il

e

ol A,

2017.9.4.(&)~2017.9.5.(s})

~ :

Ne HEe zu
o g =7} 7]

- A

715

g

9

i Fbdoz Fat 9

] 3

=2 o
= 7|

&4 A1

1% AR A

ko3
T

— =
T

A A

oy

!
w5 Al oy N om

J| U ) .
ﬂn 1‘_/|_._ ]Iﬂn 0 L‘Wim
o il I I
- ﬂu A
T maE N T S
pl
%%4% R T T
Nﬂl\l_ i e le‘l_7‘|_ -
Xepg®y _Xegieg s
- TMeFl T

) B K

o0 . __WTJLI Ly o]
=< A.._ _— = o]
) S =
— _‘MT — mMo _mu

T

=<
O OO O O O O O o oo
NMNOMNOMNRO®mM®NO
— AN MIH OIS M <t O~
Lo BR e R R e ER e B o R o R R R o R IR |
ULl U LU rr
O OO0 OO O O O O o o
XSSP NONRNOM MO ®m®
MO W NN 1D~ NN O
Lo B B R BRI o B R R o R R |

< > 0w

s® EG)

_92_



N
o

7HLIST]

A

B
[;_ro];aé

% |7
A Y
HﬂzxtﬂﬁﬂJ
) | = I
ﬂuxﬂhﬁo@uﬂwﬁh}.ﬁ.
oﬂol%%orl?%l
N AT < | ™| B JEe || o
i M N RO o | 7
o7u17u1rmro#£ozvﬂ%ﬂo
S
- ol ll = et e | &2 AT_ ﬁ_ &O 5o | 7=
o o | N | ﬁoﬂa]mrf_o],_Ll
| calko HjodéluLoHuﬁ;ol
J.dﬂo;l :u%% - x_/ux._wx?ﬁffuﬁ;
% || % |54 B | B Gk AR LR
5 EE s b kki ol |5 | e
- Muﬂw ohdu_i M| — R RN
" ﬂﬂo el ks 3’ | B .ﬁl ﬂdA Jl ‘_Nro%%
w| X ol |on| ™ |B - * o
ﬂnmnm% %ﬂﬁ_moi;u;, N
7R R mu%llﬁwaﬁ_luﬂﬂo % |
" B R | oR E] ML iy {F | oR | A e o
= | R of | = ek | In
% 4 S EIIEAKS (| 4 | o
- Mu]7 _
I | ® || e i A
™ | B %]ﬂ?%;% K
| 2 3 o,,ﬂ.,ﬂ_:i;v -
A.__u]1o_.o]1rllllo1_oﬂ. J.QvL e
N ;A,._ﬁ ~4 LJ._-oL or._
iﬂ%%sﬁﬂfwﬂozh% g
}WﬂﬂL]XLE#‘ATﬂ_EM‘Lj o o %
JLlL.XL.LI.@n7]ﬂJ]IJ L o ol o
l_,%abuﬁ]rﬂua7;¢e#¢ﬂ MR e iy oL |
dl].l_ALJIL oy i_a]o_ﬂl;o]}_.ﬁeqﬂ‘.ﬂHA —
Ak SRR 7,una_zloi il %
_ITIG_ITl LI_ITI LL.O]_'Jl_I\Ir =~ N lOlOOﬂO
= = _6,_1rno_uio1,x_§.1roaeW]% %L%du et In <
o || o’ lwoul;ﬁPﬁ/S]przoi o El pa
%o¢qiiaewqhxﬂﬂwn%mﬁLﬂoh s
i AL A gﬂxT;a@ﬂwlﬁz@ﬁgmmE
L= | a%s@ﬂ%u@mﬂwwVa 5
_@x i =7 ﬂuw% R W\ﬂﬂ
LA R | |
o | o = [k o
il K m_.rﬁ mroi
il o o Tor
LMO [y
Ho ],_x
o~ LK
=T G o
i %
J.JIL ﬂ ﬂﬂO]E
gy R®
Gl R
~'5 o
—_—

o

- 93 -



AF 7le

CIGS
CdTe

R R

oo
o

iy
_EH

o AlF7]E N FA At oA
— o} &AA (Quantum dot) Ef

T

el

Y

o

A A

K-

=

7) ¥

A

o Al%-7]

BN
=

vl A A HA 7]

24
=<

FA| o

H

k<)

a4 5

oy
K

ﬂwu

ovﬂﬂ_

Tk
il

wm

AR <

7} 71 N, 0&M &

]

3

/5

3]
j=

\A_wﬂo
of

K

il

g
o

TH

<]

K

il

T

Hfo

—~0

o

A A

_94_




%
"
M_..L
4
+

=

°

2=
=

=
o

(s

, i 2E A5 E (4] ') 7

7

o~
=

A& o]4d/Tool 7H

I,

5]

1

L

18

U

H2Grid(e]E- A7) 7]

8

pEd

ko)

]

F

—'CO2—free’ ABAA o]F "HE|A v o] A(

o AlF-7lg A FA At oA

— /lé;—”

IS
ap

Ay
N
@

KR

Kfo

%

s
B

4
+

) O O
&) &) &)
= =1 P P I =t B P
nlo|lo|a|o|? ~lo|?
ClL|E || & = | £ olo
K|lo|l=<|x|O|L|~|RK|D|=|w
ald |2 |C | w|2|2|2|w|2]2] "
MR (IR M R[] <M |R|w|d
Ap M B || Tl e |||
N £y 2o MM W R e (|
o | = 4r ™ || TN | BB o
x| Tl % || T M1 | o |
v il kA CElE|E e
3 4= | K| < K| == .
T | o | " " || L
5 7| ® | o H || S
dlo
u_.e o o
K R0 T Mo wT
3 £3 ~
oS A wr
~
4
-
n
B
L R
-

_95_




() uho] o1 A
o A% AL FA Ak 7

~ twpol oA WAL BA FAbE

o
o

3 wol o An|Z A 5 ulole Fof U] &

TONE 7= ¢ FAA Beh) 243

— Blo] Qo4& HofF LCA(Life cycle assessment) % TEA(Tehno—economic anlysis) 3

9T, WA B4 5 g AT
— v 7151 Boh(hU, ¥ $)skel wheleduA] A 7%

o Hfol oA FH 7|F7E I

NE7NE A

g
N
)

k1
o
2
Al

e
2
oo
12
2
re
il

ZIA A=

+
o
ofo
=
o
fo
o
it}

Hlo| &

of| 1 7]/} 3

shakAl| -8

At oA 2 S (nAER 25
415} whe] 2.vf

H)2g ol 2u) s of v 3}

I R PR s
o AF7|& N FA A oA
— EV #uje]e]e] ESS &8 7|%, EV-ESS oA 7|«
— & e M -AF A Ak 71
- 2% 9 F 5 HF 7I</Tool W

- AHEESE T3 Ao dul 7 A

_96_



o AUYAAGF TH 7|F7|E
ki S s e

EVE 2lFoledA 45 =3t
EVE A ) o] 24 |

j‘%fﬁ; ESSE gl Fo|&A A @ Aaj/etdAA 71 7|
ESSE #A| f o] A A ]

o j};]ﬂ D% =} AP A E YA LT B4

LT GAF

ol 5_7%

A% | s .

A&

O A A A S371<

o AF7le N FA Ak oA

A A)

v o

~ el oy

2 Wl 7%

‘7}AkEAH 4 (VPP, Vertual Power Plant)” 38 7]% 7wt

— ICT 7le< o4 24
— A S A

o AN FF7N% F7

R

A% 7%

A AR E 37 <€

AR AU ol & A2

A A &) dA ESS ¥ V2G

ESI-EMS

_97_



—_
N
A
fy fy D
%| N\ A] 4o o
I N ~ | i =
4 8 5 | A =) o % IR
~ o | W | = | Mo W E = 0° mﬂ__ =
2 G | 4 #|E |0 = B ™ 4 m A
= ~ | = i | %o A =~ — <
T N A R < || X o =< | P %
—_— — %T 0L —_— N o o 70 — U;A X Q“#O wn
K| =" |~ oy < — = | D | K = | =
_— ﬁ.E .HL ~ X < | < N = st — K X ﬁE o m
WP R == R o2 g s S S AT -l g e =
N | 00 | o0 ) N K e o JH mﬂ R - E..* o - | K - > | 7T N C
— == | X o | ok e ali Mo KIR | WM|ZT |3 |9 | 4|5 || ~o o | B!
SN R IR Tlwlw|w|d|o|= |7 | e el i
Blo || T T || o bl | o | 0| o 22 dlo | E k| & |5 K| R
CIEk e | TP o 4lm| |2 | F|lF |+ |L|z BT gz w222
T Ao a4 |FT|T | == T e 2w | w - T |7 =
Blo g 31X |xw TR | AR " do | oo | | F Ny | =] % | &
0 X HE =~ - E_.O ~ Q*O QH#O E r X ﬂ o ou_ o &o Q%o ~ ~ |
ﬁ%%%iiﬁ%&iiiﬂoﬁ%#wh%@%vV$%ﬁﬂ_wﬂnW$
K won X = | 2 ur | ; = G| R o | | =
e R R A R R R N e A R e R e L N R A A A R R R
| | | | | | | | | | | | | | |
A
— = >
— X ) — =0 o
laS ST _ 2 =0
il T ) e g T o
D o° Ho M of =X e
un = . B ry X oK
" i - «” = S ST
— . ﬂ
<t
o N
HT_ ﬂvr_._ﬂAl

_98_



5. 7le} 7|54 7leAA 25 A

O =14
o (COP21) ‘15 COP21e =38 1957 =o0] Folgt sle|@ o] Al '16d 119 wagon
A AR 3} T AT ATV A 7HE o2 3§ o3
— A a9zl A AA 247k wEC] 55% ol AA|shs 557 H7teldk wlEe]
‘164 10% 59 =30 ue} 309 29l 114 49 Te|3dAy 34 wa
o (COP22) ‘16 COP22¢|A= F=& u|E3 190997 Wrat=Eo] EF =R o] Az Az
ol FelgA olals 2lg gt AAH AE vpA] g W x|Eelstu, AV|FAA= =HE

Y 4 gl 2rlelaal A YAl Hate] 159

— g 29 B9k Sl oY AW AVEY 2L 7L APk FEPE 20184 WA
shEaks Al o] gelgtezn AVIFAA FHUe 917 FAE ) w7} BAs) 3

o (2™ ) eutrh GRold Tt AT 22y FY
= chdos ) ol5el Kl B, WAl A B Sk Sol ol DA

QA edag v ol Ha 2 2

o
L)
[
:Oé
fo
(o]
,L
[m
)

A g g HRE 5 UA S, BAFA B3 8 A A5}

’

=
A =243t Ag A A

A = 71535 A= (Climate Action Plan),
A4 (Clean Water Rule) 5 2vpa} AR HHEHES H A Ho|w], AR A fA]o

Aol Ak ik S7F FAS AR Zoltar #hEeo)

o 1004 ‘ellvz] A4 3 A= A B, FA 2 5= Sl AR 5 AEH A A

Hotel Aup FYelme o melr el TA, 2016.12.13

59) AlZIFAA +3 #¥ COP22 7|Fw3}t 4k
A, Kotra, 2017.1.20

60) 3 ERZAN vz Ao wE FF

_99_



— UN 7]FRistgofel sl Foste FAHe 2955 FAastal, olF vl=e #4457
A ol=zel AfAdel Ak
- W=7 JH AAE FFetn AAsEE S RIZE FAAES gAse] &% 10497 1=

|\ %) A 2 (America First Energy Plan) WEs F8l Aux|Ag g

FES T WF W AR A S 2 A)E oA Aelel Hid A lE e A6 E
H
% BARSA(EPA) W4 A3 ZRo|E(Scott Pruitt) 71 5ME} BAEAZ Sl Fmste] B sleld A2
ol A AR, 2 2] (Rick Perry) @ o A% xS FRMon, Baps FAAb A" Fhalel
A AR A 2

— 7|% 35 A= (The Climate Action Plan) & Jr3lstal 2835 A %]

_ U]%"” UH%“E{J 50& EE]‘E‘] ﬂLE’_Q] /(:HOE] /Kj”Qr_ Uﬁ 7}/\ 7HH]_ 0]%—

%amﬂomo sl ni3e l ool Aeirel els R oA =9 ol

% =gz gAY 6 F97)=

» u|= 94 oA A& (America First Energy Plan)

w w4 A ((America First Foreign Policy)

= dxtz] 3] E A4 ((Bringing Back Jobs And Growth)
= ulT A (Making Our Military Strong Again)

4l
» WA FZ% (Standing Up For Our Law Enforcement Community)
1S 93 F93¥A (Trade Deals Working For ALL Americans)

o FHLPE o|FE v} AFoA v FAEXL F433 ofIZElIA A ofE S5 A)
A= ANstels A EA A ('17.1.24)

61) “AEAg P wF $AF ok, dAAAL, 2017.01.18
62) 2016 w]= WA T3 2|2 E #1235, FEA Z3) °] A, 2016.11.15
63) EEZ g v AL 3 69 A wE, Fordw, 2017.01.21

- 100 -



— J|2E XL ZRAEE it el et v B ekagt N7bA] sto] ZelelS A1k Ao
2 7|E vpolzelely}t AR il FFE BALA WA F55ta, o] & Faf vl
U x| ot R o} s18o] 7]oddt 4= glrfa FA64)
o EHZ QFA3|o A FEebd I A|FA 7). # 4 30% <HE(Shovel—Read
y), A FE, vFA xR FF 7dE 58 7EC® IFFA SFEHE F8 9T
3

s
gt ZEAE 507 AA(1,375% el S 5E)65)

ul
N
S
T

— o yx Q=g FAFHLE ok 2159 d|E HAA FH F 15.6% #A

— oA el AHow Tw A Fewa v 24 z2AE(50e g, £ SAu
FAH55 ©@8]), olux] AAAAA|e} WA djs) Z2AE(w]A]) 5 AldyA] Ay Z=zA
E A 23
[v]= EfzAHEo ZIFFA ZZAE (oA F&H Hol)]
nl-& 7S X}E
ZzREY W& o} i o e
(9<8) | a7(9)
Plains and I.Eas.tern .Electric 7200tL o] SHAAH AA 2 /\%Eﬂ 05 3.300(54)
Transmission Lines 2 A
South Carolina Da.ms Z-g-of thn]3lA] Eoh= —’Fj}jﬂ/ 35 220002 )
Accelerated Repairs =l WET=
Hydroelectric Plants operated w2 A o el
by the U.S. Army Corps of i Ty 40 550(AA)
. oA T A
Engineers
TransWest Express IAG A7 FFAILH 9 30 3,000(AA)
Transmission RSl St 4,000(714)
Chokecherry and Sierra Madre | 1,0000970¢] =3 W& P 50 1.000(HA)
Wind Energy/Wyoming E{Hl A
. - o] T A A S 10,000(=1 A
Atlantic Coast Pipeline NaAE 23 (LNG) 40~50 )
Champlain Hudson Power 1,000 712t E 9] 2| AY N
! #Hukx x) A
Express 7hseh AP A A8 A T 22 1,000C44)
) . )
Energy Storage and Grid d 7 o _FHH]EHH o 4 %] BSS e .
Modernization v & A4 i
64) AA oA AR AZ drlo]E A16—4235, oA AHA AT, 2016
65) EH=Z O 715 507 FAAE, FAFASA, 2017 / EFH=E FRo] 294 o=zl ZZAE Kotra, 2017.01.31



— COP22eA =g~ &= gy 5
\.]

UN "7 giAbF353e e el 7|3Hseig S AH AHAEE 9 F

o e
o
)
o
e
N
N
o
=
_HJ
12
b
S
o
o
ol
P
ofr
ol
e
5

- (FF) FFL 222 AMY AN FEREE BN v|Fe| D siriety 2433

Avfal LshyAE 27

=
S
o
flr
°
Y
kel
of,

— (EU) EUE o]u] 2030 EFo Z9slgomz A HAA3 FAFNESE 2T Aol

uF3) gRglel SE4SE AT BEE niohATH YA EY

21}3}

T

|
"
e
lo
>
N
o
>
=
()
ol
\\]
Mo
rv (o]
=
4
flo
A<
)
=2
ki
Rl
i
o
)
>
=
e
o
)
X
o
=
ey

— (57) T 7t U A F(NEA)o| mE2WH F=& &% 3d7t 3,610 28 E AAY
Al abedell FARE | olm, 1,300%F 7He] dAte|E AR ool A FET HoE A
uol-66)

— (EU) EU®& A71A] 7]F- oz S3 24 2 eldA old & s A+ A3
Hielo 7 2|22 Al 3|7]x(Winter Package ‘Clean Energy for All Europeans )®HE(‘16.1
1)67)

— (43F) 2025W7tA A= W) AMestEdd LS AW #4ds] Yd RAE AE wE

(‘16.11)

— (=%2) FA7|NA A 2 (Programmation Pluriannuelle de 1'Energie, PPE)®i
(‘16.10) & YA 8 ] A3} AUAFFE sl s AdE ofEE HE, Al
AR FAe AdUAY A NH F A= odUAFa Ala®e AdAFAAH P AnE
E 31 68)

 AA QA A AR E2S 2014d(41GW) tHH] 20183 2023Wdell Z+7 52GW, 71~78
GW7HAl Sdslacie e 52 Aoy Aed e B3 A A A
— (72 x=) A7|Hel =7} oy A 7] F&H 2 (Energy and Climate Strategy for 2030 and
Beyond) 3 ('16.11)E &3l 2030W7MA] jRAELS o] FAch= H3XE AlA

% 5 149 ol Auksiee] o AeAe AW Fw HEAQ BHIALE vloledw

66) MAANUA, Hel7le S JASA A+ v+, oA AA, 2017
67) AA oA AX A drte]E A16-47%, oA AA AT, 2017
68) AA oA A& elrlolE A 16-4235, oA AAATY, 2016

- 102 -



L A A A = Al she] 2050Wd7kA] A A AL FIREe] "EAFH AL WA A 2] 75
A7~ W EES 19904

- (5d) 7159339 dste g FFF 20500 7kA Ao
Z ] 2050(Climate Action Plan

B 80~95% 7.%%‘%6}71 A3t A7 A zHe 7FPFAF

+ A ®ta A2 (European strategy for low—emission mobility)2] Lo =

)=}
B
2030 H-E Al A7 AFA #elE FA 5= 2ot F3(°16.9)
o (AAAAA FA AF) AA AHAYNUA BF B FA= FIo] FEAHOE FETO
w Adu| g 7)|FE0 g F3o] £Y efeky, F elokad, Aod b Fopoll A mE AA 19

[2015W AIA AN A A FAF AHe] 57 =]

e 1 2 3 4 5
AR (FHER) | 57 E et 50 A upet
AR (AL | 53 E 59 o Qe

upo 2. SE 53 5o e o2

Al e gl | Al | WAz | yAd=

3 42 8% 73 s e Avket | Aol
S v 53 vepd | Ao N 2] 4] o}
A3y Hofd wA 299l ul = Jx L) ol
Herg LA (PY) £ £ 5 o aF | olgelo}
TY &% = vl = = = 292l
Hord e47] &% 53 = E ) 6] bl
® A g 53 gl7] Qu | oplzds | alx

o (AgAFER) 71T S B 4oz il Wl wel 22 7]
s S

H
YR XA AF REE oA 7|57 % AN 7435

A7}, ALFY L ulo]lmaE S /e—Z 25w Hof ALy o
- (7\\17];—(]') E—%ﬁé 7“j7]i]' ‘Model 3,7]‘ ‘171{] '3}-1%_}-7]_1—?]:/1 _{L:;‘(]_;Q‘ /\gﬂ_sﬂ_UH O“”X[)]O]‘I]’ ,18‘5
BE A7 50utt)o] A AE wE

H &gt % 13 ™A FY 72l 346km, Hvl7h4 $35,000, AbA ¢ eF oF 40utef ol St
(m]) (w } |Zz2aes) 24 #As £34 2 ZHES Jwste] Local Microgrid
E 93t 2R AlgdES A F7D

o

% elo)ed AL s wIF FY W A4S B 19 A Solarcity ¥ 1%
(16.8)

AE |- g 2 WPA ApaE olgehe

>

r“‘

BANUA A4 Alsiel EAA A%, FF A%

69) EHEZ V|EHss A2, 59 U ZFE ey, oy A AA|, 2016.11.21
70) Renewable Global Status Report 2016, REN21, 2016

- 103 -



7143 k)
3 Al AES Y% =24 vl

— oY A #3|AF e FE WA AE, FHE X Y dutoh x gl AAH &b Fol A
sl A7) 5 AA AR Lv|sta W oo Ay Fur2)

(7)) + ‘16 69 FHE| ] 100% HAANUAZE FEHE ofF AHA2Z 715 F, o] Fol
AR = AR L8 FEE= F 18MW(E2 F 14MW, A8A A 4AMW)

— 2 Eetelyt Foll wiRA] st oy A] FAF A Zg, wi g Ao A WY st= HIRE
°f 40%= g 4 ol UI HH 48T

« 1569 3RbZ|RE w5 ¥ X Qo)A Project Sunroof A|Zh, o] FEE A4le Fd
SAbo A AALElE AYHE Flsle Au|a AF7H

—L

= - _ -
(any | S SR QU slownl el A deonziel she 1Y Azg gl
— 7} Jhgel Ae Agw 9 AT slegtoza oo AW shefd & glon ofF

ol gato] Ml whvj Abql Al

LAY EAFEE =8 e AW A7A Chevrolet BoltE 271 (CES2016),
GM ‘16| 10958 okt dFolm FF FlelAalele 98 Fe TH MulA A Lyfeet A
(1)) g AF EE

. 13 A FPAe 218vFL(eF 349km), THo7F $30,000(n) A¥F BxF AL A
BAE | e n Zalol A 202MW FEO SATHLA @A E TEE YI(FF @ AATHY
1% Hi FERZE Y 7E)

(=) - FF wid 5106WEA 7

Byp |~ 159 7IE AR @A AA 19 Vg, Aonas A7HA] Bopel AFA= e

e #1 F

(%) | _ pypagel 3344 Bue cjuist oA spelgel olEska e Ak 214
SIUIA | eort HYE A 240l /st AAASA AL, 39 ool A& 2AT)

92 | - £39 A% A EETE(Foton Motors)Sh 37 FF dlergshde] ¥ae 17w~
(=) = W wFY A

= » Smart Home System2 7§¥sle] ek ESS, EMSE o] &3t & nfolmzzazle &5
Q) | AAZF

- ‘16W 69 AZE A3 HYH(TOGETHER — Strategy 2025)< ‘rEslglom 5 7|4,
A&FY 9o Jed £ e 5970

— 250 ) 300t A A wel AlS 2w CIA el el 25%), 20 7kA A FY
A28 A | oelw ‘161w F 2] 300kme| A3 A7 e—GOLF &£4] «A

=
;}741 @A Zanpll 2Fo] A FA Fol Av|a 4w AL e—GOLF, 224 ‘w|4d-F
(E_L ZZAE o}Lr] E—tron SUV 7H9]

= — CES 20169014 A7] #AX7} ‘BUDD-E'S &7, wiele] 2 75 H&E ZeE
NS F3 Folw, T WAl A7 Ak A AJAF el sfdbel] AFshH o]z x| A}
A Yab F7 A

* °F 100 A#=(13x)E FAste] A Wi 4 A A WE(16. 5)

[0 224 7%

E

s AkedAl g AT

-

o IEA®S] RuA(15)d] w2Zm 7|53k FAG o|dd& 98 2015WHE 2030 7HA]
AUz &&3 AgirEel of 13.5% 2 Fx 287

71) oy A A4kl BRI A WdEAE, oy x| A4l &A1 93], 2016

72) N ZFiel v x] A3 Al o Fe WA HH, ITCLE, 2016.6.10

73) oNE, MEE A 98 FFH oA 4k A&, NAVI4U, 2016.6.14

74) AAAPAAR Abgdel AL} @A, 2|z v, KTBFAS A, 2016.6.16

75) F=A HE CElekd A7 A v, 26| = 2016.7.5

76) REAE  ZAupA ‘2025712 A& 30F £A)7, ZDNet Korea, 2016.6.17
77) Energy and Climate Change, WEO Special Briefing for COP21, IEA, 2015

- 104 -



— OECD =7}= ouA|gfiobe] FAte| 60%5 (5% ©)stAnt, B]OECD =712

5%
B A gl @ FAel o we FEe " 29)T A

o (AAAANA]) 2015 HE 2030W7FA] Al Aol L x| Hofeofl oF 4% P ;FEL FA
7} WA= o g Hu(IEA,2015)78)

Fd, o 30%E By WA, of /4 FEBATE £

rlo

# AAA U A BE FA S 1/3

g Hew o

— 20409 AlA A Aule] FAEE 1222 2 5 3% |7t Al FlE

7o 2 o A(BNEF)79)80)

— Y3 Bory BAuE PO Grid parity B Aol AeysiwA AAARCE A
weo YA glol Atede FAlohe Al 9% A4 SusD

% FAEHe w3 9 59 5ol F7bh Grid parityel =2 oM, BlFEE 201449 71E 409
A St B (ARA S Dy b £
ot A3

AAL Blesd AP w5 2l aRl=siiE
o Sell wek 2007 20) ot A A

SRR

2 (13) $598.4o — (°20) $1,340%]

(m]) ITCH|
Eff of=g dn]of
(EU) ‘20:71A] EU %129] 15%= efefelvix|z S+
(¥) 30W7Ix] He i 5 7% Efjefsdo® v

‘30 Al ATAA] APtEE 14 Him] <F 484
o] A=l o] & 458 ARAIAP} 4% 7,52
0] qlle g FHAle| oF 73%= ZpAJet A1t

BAA AAm]ge] of

(n]=) SGIPE &3 o
65~75% SIAIE|B. A

() 23717 oF 400704 Fardlold 715

H
A agse (o) ‘30W7A] 7bd4 dgAlal 5300k, dE
1 (‘14) 1,369 &l — (°30) 6% 4,923 <l R A FHRCV), 8onkey BF AE) 4
= 20 7ER] AIA] BlolRedE AR 12 tiu) (EU) 20d7tx] +5& d59 10%=
ulo| o oF 3ul| =) At Hlol|odg g ZEu}
98 |3 AR (2) 3087k AP beF F wpo] Lwh
D (12) $1,578% — (°20) $4,471] HE 3.7~4.6% 2% AA
= A FEAPRE 207 8RR 791.9GWR
~sled "151d 432,9GW | <F 2nf At 7 (%) “AZEE 135412(16.11) 4 2017t
Y o= ) A Ay Adu)gaS 5GW olakew 3}

M| o} APIE F) el gl A
FEHPIAVIS) 5006 o iH A 710 ot

o mE D)

78) Energy and Climate Change, WEO Special Briefing for COP21, IEA, 2015

79) EF8AA =2 EYI A AAAA, LCAHA AT, 2016.11.9
80) & Al R F2H 0|49} A|AFA, KDBAFI 23, 2016.5.26

o

81) FHZ A A F=H 0|49t A2 A, KDBAFI L3, 2016.5.26
82) GLOBAL WIND REPORT, GWEC, 2015
83) AA oA A& elrlolE A 16-463F, oA AAATY, 2016

‘.

- 105 -



o (x &&) 5, 44, Ade FE9 oA a8 FAs ¢ of 8.3% 22l FAUL

P Qo2 AY(IEA,2015)8)
ol A3 BAETY
= (u]) AElEolFe 207 S AEel 5% °F-4
A

= (BU) 2067bA F3 o ejergua A4

12%¢° ESS A x|
= A A ol ZAA AL o &7
ESS = 218 olmmx g |t (F) 20d7kx] AR Adu] w]F 15% H

of¥

oz | TEE 20970A 2 oj4p 4| ESS ZOOOMW e £A
(‘1549 =) = (5) 20139%H HEF AZ FHoz At
A A s o] A 2| A A PV(ejefdA) + ESS 4 7532 60074 =
:(‘15) $6619 — ('20) $1.031 /kW, 7|Eo| AAF PVell ESS F7} #33S 660
o] F2/KW7HA] A5 % ESS 7142 ) 30%2 A

; A WAT A Ls5)

= () 2030@7kA] AA w]&9] 50~70%%5 7]
A 5 AN AsAzR Sdsta, A7 AE A
5 Fd A dAS 9% Ax|et A5 wlHA

» oux] o te] Frst W Fab S
Z AlAl EMS A& FEE 2087}
A 2wl oAk x&A o (‘15Wd o

=

= (v 20@7bA] EE e AIFR 6007 A A Al

M) 3)
EMS | * A A3 = (D) AR el A FeAsw 29 &
(BEMS) : (‘15) $24%f — ('20) $5 | A BEASI('13)" 2 o5+ HEMS A& 74t
5.6 Aol Al (14)e] AA R EMS Al A5+E 3t
(FEMS) : (‘15) $135%9 — (°20)
$224

o (A7]Ah) ‘15 AAA A5+ ek 14 328bol A 72% F74g 559kl om, &
F A7A A skE, FEAR S, 54 =d1F i 55 vEeE 199 VA
o7 F&SH AR AAE olF AowE Hnkse)

% A7) 2 Wl A~EAEE Tesla Model S 50,3660, Nissan Leaf 43,870tH, Mitsubishi Outlander
PHEV 43,2599, BYD Qin 31,898tll, BMW i3 24,0834, Kandi Panda EV 20,390t], BYD T
ang 18,375™, Chevrolet Volt 17,508, Volkswagen e—Golf 17,282t <o & u}o}

~ 15 Ad el AR FRololeusn A wF dlsi vFo] ojda HFEE AA)
st o, A7)z gl v)Fo] MR =L vekes 24 0lZ A A #ujEFe] 23%E AA]
s (U]=) 4043, (=) 31.249bd, (FE) 12.68H, (M=E2=) 8.83td, (k29le]) 7.1k
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AR HE (AEAA, AR 23 *H ¥R A
— FItel R 71 2 A &
— AR 71EH (06, AR) — Ao x| 7] A &
rEy — oy x| 7] &7 A F
(2003~ | — Aol = AA AR Ao]&-RF FZYH(C04, AFMNA) — AAA A A 7] EA F
2008) | _ Asp4E 7o) Exe) Bak WEC04, AH)
- 37 FstA xFAe] N 2 Bg F3o F3 HE( AA)
— 4bs}7]E 8 A EA (06, AEAR)
. e — =AY
— Al Z
X‘]%-’— = /\g)g- ]\_ (10 X‘“ 3) _ ]—?,Y—H:]E]-T/H% 7]%7:“:5;1
w AebL A 3 FHAabe] HE
o]} — A7 2A4 %
(2008~ | e et e — Aol 1) x| 7] A 2
soimy |~ STHAMCL0, B AR (A 7)) ol Ao i )
~ =A4A5E 24 ALUC12, AR)
— 247~ W EFY g W Ao /g HE( AA)
uh2 |
(2013~ | — SA7I37129 29 A Ll w3 HE(C13, AA)
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* ‘A ek

A A Y (10 AROE Haldaslds)7h Ax|sle] ol ux7) el we
HED o5 TR S AE} AAAAR BB 250 oA A E WA, A7
2 |
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B AR 4 7| el 4] 7]

— (A BE NF) 28 AR BAGN A BEH A BFEEES A A5
o}, o]F 39l 4xto] AA FAY] RFBE(1%)E 19l A AL dF
(30>35)3k= = 7% AF o] LFEE T3

AAGAARA 7| EA Y 7] E 1z v A din] Aol A A BF wF(%)
ERH (2003~2008) | — 22(°03) : ('03) 2.06 — (‘06) 3.0 — ('09) 3.99 — ('11) 5.0 — (‘12) 5.60
oI (2008-2013) | 1) gi}(‘OS) : (°08) 2.58 — ('10) 2.98 — (‘15) 4.33 — (°20) 6.05 — (‘30)
W (2013~2017) (—,Sg)ﬂﬁlé) t(‘12) 3.2 — ('14) 3.6 — (20) 5.0 — (°25) 7.7 — (“30) 9.7 —
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asolom, olet A ZleEd By & Fo| FaAE B
« WhEE] FRelA BHES Ade ¢ AR B gl obd FAE E3F abgdst AHew
AAReke Mzl Aol 714l
<A Aol | 2] B A4 Fo] (99 4)>
=53 (2003~2008) o] % »}H(2008~2013) w248 (2013~2017)
2003 | 2004 | 2005 [ 2006 | 2007 | 2008 | 2009 | 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 [ 2016
AAA | el 370 588 940| 1,245 1,326 2,088] 2,394 2528] 2,677 2,503 2,437| 2.271] 2,131| 1,863
A Mg
Nequ 232 37.6% 4.6% ~8.6%
AR | el 284] 619] 923 1,375 1,541] 3,081 1,951] 2,007| 2,000] 1,890 1,320] 1,334] 1,184 1,010
NIk 52.6% ~11.5% ~8.5%
BEA| $7+e o o 2
o A 478J 500\ 1,170\ 1,213J 1,213 1,803\ 1,303\ 913[ 1,118[ 893 942\ 1,234J 1,350\ 1,000
2L A
ERER dug 26.2% ~16.1% 2.0%
071’5
ubd xpel | o4k 57) 51 78] 111|270 1,266] 1,492 2,636] 3,950] 3,950] 3,460] 3,360] 3,692 3,226
AJ(FL A5 57
T | 354% 47.5% 32.9% ~2.3%
71ek | e - - - - - - - - 290] 496 220 55 109 109
a4k | 1,189 1,758 3,111| 3,944 4,350 8,239] 7,141 8,084]10,035] 9,713 8,279] 8,304 8,466 7,208
A _ — _
] R ~| 47.9%| 77.0%| 26.8%| 10.3%| 89.4%| 1% 13.2%| 24.1%| -3.2%| “15 0.3% 2.0 T1%)
AT 57 38.3% 4.2% —4.5%

Z=: (2012~2016 <|4b) 2 57
(2010~2011 «l4b) & A} 74 A £

AB-o] Ao A] Abgdell Ak g9l 2017 o) ik A BN (A B AR
B EAE (A A A R,2011.1.7.)

(2008~2009 «|4h) 2009 AA|AY AR 71 2 o] &1 F AYAE (XAAA, 2009)
(2003~2007 <ll4b) #3xF AR APl 2| 7| &7 L o] &R F 7| A 2] (x] 4] 7 2] #,2008)

A AA RN 7| A dlike] g 71

’

[e) [e)
12 o)

g, Adw

|RFTE A T8
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O el d A 71k W AR R&D dl4kFo]
o oA 7lE fdAke] R&D <l4b2 03WdRE AEH R Frbsihrt 11dE VIR 3
wabe 3
03l A 127k AR oA e A ik F AE/AAE e 4k o] 59%of
A 26%7HA AA FHastgd o, 1 oolF AAA FIHEA
— AL A oAb Fe 2010074 A&HoE Folsed ok, 2 o] F 2 w3l glo]
v =gk vls A

<A 7l EA A 2 AR Fol (e d)>

r7d o] 7w} uh23
(2003~2008) (2008~2013) (2013~2017)
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
R/ A 984 | 1,120 | 1,450 | 1,446 | 1,633 | 1,742 | 1,755 | 1,776 | 2,029 | 1,598 | 1,870 | 1,650
2714 H|Z| 58.6% | 52.3% | 50.8% | 40.5% | 39.5% | 34.0% | 30.4% 28% 31% 26% 31% 29%
wp ) | ol AF - - - - - - 44 | 119 118 | 124 | 126 | 126
AR ] - - - = S T T BT T BT 1
o)A |4k 366 | 433 | 610 | 964 | 1,295 | 1,432 | 1,926 | 2,100 | 2,153 | 2,142 | 1,807 | 1,731
A H|Z| 21.8% | 20.2% | 21.4% | 27.0% | 31.3% | 27.9% | 33.3% 33% 33% 35% 30% 30%
Ay A4 330 | 588 | 794 | 1,158 | 1,209 | 1,953 | 2,056 | 2,400 | 2,233 | 2,273 | 2,161 | 2,243
kel H|&| 19.6% | 27.5% | 27.8% | 32.5% | 29.2% | 38.1% | 35.6% 38% 34% 37% 36% 39%
A oA 1,680 | 2,141 | 2,854 | 3,568 | 4,137 | 5,127 | 5,781 | 6,395 | 6,533 | 6,137 | 5,964 | 5,750
H|Z | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

A YARED SAAEA, Tl 7<H 7t
ol kgl s AY/AAY(AYERLA7 Y, dAESRd AN, WA 7= (A sl 7 S 7 e
), oA A AR (A A AR S A A7), AL A A ol i A (AL A el A A1 - A 7)< 70

0 Ael W o

o 06% Tl A7 AR wet oA A FRle] AAA Lol mhEE S eH, 10

q
W oARL S )Ry AgeE FAME AT e dA 5E fr1He o
A-Eqste] 71w B 3 4s) )5 2

Aol 7] 7| LA E | A A AGE 13} oA thu] Al YA BF n]E EX
03 23 Al 7 o] F 3x(°08), 4xH(13) AlFelA HAFH R FF

fr

o AlAA|A 7l W Bgatg ol ALE AN dake] A 031d(1,189% %)) el

A 11 (10,0359 ) 7bA] of 9 A= S7kslglo, 129 o] F Zra FA|

“

o
A

o oA ZIENEAE R&D A4 & AAAANHA R&D dl4ke] AAstE BT 039
19.6%°14 ‘10 38%7tA AEH o2 Frbstglond, 119 o F v|x@ vjFoz Fx
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o E& oF 129 9,500%F M Auhgt &n|AFCE w|ar, Faof o] AA3H S A
EZ2 20009 o] F 2012W7kA] AHA 8% olAte AR A&
ZAA A & AAAAAE 11% GDP % GDP &B| A7 AE
o] o]
2014~2015 7.4% US$1,747 e 5.9%

* IMF, Database(2016)
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* REN21, Renewable 2016 Global Status Report(2016)

(] elx Ao x| 7Rt 33t

o

o 27d7tx] AA AHE 57%E v|sH A Hbder I
Electricity Plan, 2016) ®3

ofr

= =71A 8 A 2 (National

: SEPENE Py
45| FHAARIM Tggaamw) | Meaaaaamw) | £ 1E%)
2016 302,088 210,675 91,413 30.0

2022 523,389 278,481 244,908 46.8

2027 640,189 278,481 361,708 56.5
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56.5%(27)°.2 F7lsHA 2 Aoz At

227} A Al A A WA L2k EFE 175GWE AR, ejeFS-d(100GW), =
2 (60GW), Hlo] Lo A (10GW) 42+ H(5GW)Z A+ oA

o % AKX = Aol x| A}od H-(Ministry of New and Renewable Energy)
Az Ao A 2] 7 2 g S fet AYES AFAHoE FA

et
of¥
atad
|o
fru

— EF ol PRE ol FY ZEAE 5 BT 50kWHF ZZAES gy, F,
upol o2 Hobol FF 5WZF 19 Al
— FARGA ATEE A& Badel el Zxelm ok AL Hd HAE

o AE R AR A% sla luxe] A T 75 Ba

— REAelA gA Rrow AelUAE Eq vjEA AL e % aa% TFeT
SN

A AR S S45H] Sl Bkl Al, F3, Hle] Loy A] Foke] A

4:'
r}z
w2
—
™
>
o

ﬂd
[
)
o
PL
=l
X0
2

glvtetrt 71g R sl gl AlAj A el
& oz 7y

rr

A& FAe7 3t—9l ozt o] 7}

=

o =29 Y w3 FH T ot v oz Aoz B E 43l
+ A Y
-

— EfoFol 4 x| Hokel| A= Solar thermal systems, Thin film based solar PV, Crystalline
silicon based solar PV, ®Elefed E¢ =2 RE xE ©gokd PV, thekdl oz gge
(off—grid)A] ®iefed PV, Z28]al slelBe|= A28} IS 7|sEo &l J8 s

— ¥ XHolo A4l Stall regulated with fixed blades, Pitch regulated with adjustable
blades®} Z2 FHWAEHN 7| N FHo| 7[5 Aoz 7|y

— QA 7IHEe] == wlolewj A Ao 2 A o] ot #EEE, Al E u o A
9] Waste to energy+ 7}& 71538 Z2AEV A9 e Z7|wA o]E & nlo]Qujx
Abdoll A A4, 7]k W {4 2 7] dREe e} B2 FEokolA] v W ol Jhs

% KOTRA wdz] ¥

=)

AR AAA Qg

95) Qlxo] R AxA A vt Kotra 8l & A&7~ 2016.10.14

- 116 -



o 201149 39 FFAIT} ARAT o F, B9 FRE ARG AL BHshe] 20224
7 el @A A4 ohulste] 4l

Fafo] oux FF AL 71E doel o] TEA M T

AN A Zlee] aaRed BEE A Tedile 5 AL TaAe BxEH, F
ge 4 AHrleR HFste] 10709 £ @Al 509 F=22 FAE 2A

o oA HES 71453}s7] ¢lste] 20119 ‘ol %9 7] <] (Energy Package)'S i ahelom,
o] AL 670 Wk 1o AHow 74

<Energiewende 8 &>

(6]

1990 A7t~ wjEEHS 7|E0 2 2020W7HA] 40% ZHE, 2050 7HA] 80~95% &
12} ol A9 60%E AAMAYAUAZ FF(2050)
— AAA ol Aol Hgt FAE FH I} e ooy x] B Aol FA

o ]L‘]X] E—E ‘]HL:1 2% 2 o]:o

(6]

— (LAEY AA) 2022714 BE HAE dAACZ )
- (A S AA) ARl A WA A

— (AAAAAAY HA) F AY anFelM AAlste AAY7Fs oAl vlgS 20204

MR AelE 30% R, 2030W7HA Aelx 50%, 20408 7HA Ax 65%, 20507k A
A= 80%=% Fdl. F, A4, vlolewia Fof AU el w7k FIT Ads< ¢

Adebe ek 23
— (A HA) SAAE" AR

SodA) (TSO)7F M 7% 579

e AYY e HEAAS

-

— (A7 7IaH WA) EU-ETS wiEd Al 5 AA7E 715 A3, A4

dHole dAY dA, 74 AsA oA e, A7 Y Sl Abe

- (OlFFaEe S T mAl A AEAEE) =4 B A FE Al Al el A
]

96) A A AR AIA edalo] E(13-225), A HAATFH2013,
97) Transmission System Operator, €5 A% I &
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rography)e| a3 8 Z2AE FHol A} A3 Fofukgtonm o]o] ulgl Z2AE &
Q) AA hadt W A% 5 )
0 59 oyz A3 G Fo9s)
o FY Ay W sty WA MAANUARHO R o x] A ARIS RS S o
U A A JAS 7Moo 2 "13d7kA] 700 fF =2 FAF
— 20159 54 f ¥ AT T AR AY ulTE of 32%el o2&, o= Ay
4.2% 5748 A E, 202536 = 40~45%, 203530 = 55~60%7t% F71E EE & 3
<Al A A WA Fo|(GWh,%)>
=7} 1995 2000 2005 2010 2012 2013 2014 2015(p)
wdek | 31,195 41,265 65,757 111,161 | 150,012 | 158,944 | 169,946 | 203,251
5o
v % 5.9 7.2 10.7 17.7 24.1 25.3 27.3 31.5
ZA: 2015 AN A A BFEA, ol d A3kt 2016
<Share of energy sources in gross German power production in 2016(p)>
T |Nuclear|Lignite Hard | Natural Mm.eral Others Renewables
coal gas oil
188,300
WA 7F Wind | Wind | Hydro |.
(GWh) 846,000|150,000|111,500| 80,500 | 5,900 | 27,500 onshore|offshore| power Biomass| Solar | Waste
65,000 | 12,400 | 21,000 | 45,600 | 38,200 | 6,000
29.0
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