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qoz giEd 4 k. 2009 12€ EHH9Y 318 =(Nord EU
Supergrid)7} &3l At =7HE"R A, =, 5d, FAFEA, W),
Udsa=, 294, dinpsg, =240], ofddll= 5)5°] FHId= +=
of &egto =M Al &E S

Hagl =, 1dAlol A 25GW~30GWe] A &

HITHo® H00GWY dAEES +4d A9AH

EEE st vk T2 R 19A(2020) ol
Wl 1,3439) &, 39-AI(20601d) el 3,260% €& FAFsto] & 4,491¢]
g2 FiEn Z2AE =38 9lske] 2009 97 = 107H 71l
Folt= AFGFZ 71 I(FOSG, Friends of the Supergrid)S A W32
o, olF el a8 sg) J1gel Fot Fkw el gena
1670 71900] Folaha otk 2016\ 6%, Hal oREL (HaAe o
UAFdES 9gk A2 A A(Political Declaration on Energy Cooperation
between the North Seas Countries); & A€go=z HF¢ 7318 =

o] AFAFX S S1% EUS Zh= Ao A= AgQl skt

205074 3GHAZ LA R e Aoz ﬁ]ﬂﬂo{ 9= B
& o
o

Y. d+ 8 -MENA #7328 =(DESERTEC Project)

FH-MENA 3 18] =(DESERTEC Project)d+:= A A43dt4 o] d &
of At XHe] FHg BSEdy FHS &85 AAAYAE

st = Ao 24 2003 ZvlEE(Club of Rome)oll A A9t %)
t}. 200999l DESERTEC Project?] 23S  $3Fe] Desertec
Foundation®] =% &HF=23d AYHHJDL, HLo FEs}
DESERTEC Project?] F3& 913 a871%3 wlg 1271 7]de] 4
3+ DI(Desertec Industrial Initiative)e] 32009\, =< ®dl)o] o]
Folxon, oo 207 7IgoE GdiEAn. 2y 1A Ao R
ﬁ%ﬂﬂ%ﬂ HE3 BSE dddR e Fejrdoe] sl upel A

O
il (zi) i

|

YA
o

3) ‘G S3:-MENA #HI2]e’ pARe Bolme]7te} MENA X|9] AlRjA¥oE] x| MYG7N ol 7] X561
1710 EAF DESERTEC ProjectZ ®HE 1 L
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dxgol gt ofelwo] dABS L, ol 7 o] %

(MENA, Middle East and North Africa) X193 F%¢] &<t 'J Xé A <}
gy FA A4 so= 2014l 1Ak Alekr|zte] vEsE 20971 Fro
719 FoA SLo] REW Group, A}t ACWA Power, o= SGCC=
Aelsk 1774 719 o] @31tk DESERTEC Project®] 12 A o 2 A
ARE ] FE EEF Hdd EH9A] 17] AFYNoorl, AH]-E=F
160MW)-2 20131l Al=Fsle] 20161 29 3% 2031, Noorlel Al A4
H A71e AFH ACWA Poweroll Al kWhw 0.199 2ol 43t t,

o}

< H-MENA 73 12| =(DESERTEC Project)>

A= x -~

ase
E Geathermal

mot ‘.-i}c:l :

20150 DIIo] &5-5 Fulol= ofdetdar H7|7F F7t= Fofshd
A, 3370 71 7igel  FofsteE APy A] FUAHE(SDE,
Supporters of Desert Energy)O g A2 UEYIE IS S35
DESERTEC Project”} 31 Zoll Slth. w3 FAAE2 T4 272 9
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ol W™ DESERTEC Projectt™ AF-H ACWA Power’} X8k
AaA Ao o= 7|ASA ebAlE a1, ACWA AR o] 27]9F 37] A}
7 15l= Alks ettt 47]1o] AA 2018714 & 5830MW
BRI Hgd THEA = T FAH| Lol 399 de] e
715271 = (Climate Investment Fund), o} g]7}7| 28
] & (World Bank)®t 82 FA718 oA AL =
&5}t
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3t Grand Inga 84 7148 F3to] ity e dE
A& olt}. Grand Inga Project®] & FAH4-& Inga 3 &d
1209 &b oF R00¢ ¥#E Grand Inga HH A 714
oF 9209 9¥] AER odEw, Fr1HA 4R A4
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FAE 20220 SEeleE AL ExE FXFo| 9t} Inga 3¥ 20124
%% BHP-Billton®] A2 A 3] 6}‘5*1 A&

ukokxiuk 2013 e DRF
wow dold AR} doldo] 25GWE Frlsts xdow wds A4
of ¥¢] 3}, 20150l FAFE ﬁ]ﬁo}oﬂ AR AA-S fsh =AY
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Wz AR Sl Alle] AEH GEsE 2 27 Bl 2AE 9
73005 2ee] A9e A4St e DRED RelA 20169 79
of 29T AGAR WY L ANAL A TR B4 AVE S

A AA el FAH G,

ole] 3l Inga 3 XA AEFAZE 20161 B T 20179 Zo Al
Aolghs Fx Algo]l AdE= HAE AA 20189 108 USS 1409

X Inga 3 FHEHA A Ags Adsdt T3 LHQ19
o]
=

aAgol d Adel Fofstar glow, AE A

S U L}
Ay
=
1

s NHorthern Highway
EEEEE MNorthern Highway (altemmative route)
mmm— Sewthern Mighway (Eastern corrider)

Seouthern Highway (Western cornder)
S Western Mighway

® Canverlers Sub-atations
[ ] Existent Sub-stations
O Planned Sub-statiens
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FHEAGS 19519 FAEF A UCTE(Union for the Coordination
of the Transmission of Electricity)E ZAASIAA #FHAS ATAAE
A2 HR o, dAA FEASE9A ENTSO-E(European Network
of Transmission System Operator-Electricity)S T3] dA 44

o O =
= wdstaL 3

= HVDC before 2020
—  HVDC after 2020

o Interconnection to AC

WarsawlPoland

MY, e
Londonhiiit= J K'"gdumﬁuhtn}&rmmr

Paat

Milanolltaly
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A7lddl= FHAY 3477 4271 AlS&9 A TSO(Transmission System
Operator)7} 7}Q3kar Qo ENTSO—E7} Aetdth= A G 915GW

o] mddn] &S Hfsla @A 43%kWhel o]21 Qlth FH A
Aol HAHEAY A2 A9y R gofst Wals HoFa
AARE O] deE A WHS A4l F(Mandatory Pool) O]
ol ArkA ek(Bilateral Contract)oll 28 &A1 A=z R s=

zl

TG AELS 28 U A9AINES A= 71]

dHorM, FHAY B AR A4S ARl o

o] 27 H& ="5& star Slnh

= T A es Agsta 9len olE

o dd=ol 3k & dH ] AA 60%745—3— AA sp= 2 Aot

HEHT= 93 7H4e Wl LHl" vy A-SA A4 A
o] 54 Aol

. 51 X

Vancouver

: : : aet ge | '
tsland, Canada : AU~ = v -
(Mercury arc | - 4
valves) - - St
1 Cr e i
No project pag & 1 USA (ND MN) :

" SO0 MW
3 Built by GE 1977 ﬂlltnnau-"
CU-praject S Control systern Canada
USA (NO,MN) || UPG““' b' ABE| VDO MW IV Highgate
;i 1000 MW 1979 [0 Uporade 2009 USA (VT)
USA (OR,CA) ! = is, WMDY 200 MW 198
3100 Mw 1970 § g 7 Canada, g° -
b F | 1250 MW 2009 "l ‘
Rapid Cl" Ty - i T Cross Sound
USH (SO} ¥ 3 g ) Cable
200 MW 2003 J Bl L USA (CT,NT)
Ty P i HVDC Light
300 MW Z002
nl-ﬂkwmr
c USA (NM)
| =200 mw 1985
Upg

5 n;i-:un = #
SA (TX) o
R \- e |
g = e -
b 150 MWW 2007 > ‘_ﬁ__ ’Q
. u:!” 7 -r -
¥ A= 0 94718, investigation of Overseas Power System Interconnection, 2015
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}H Peak share

S
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X

e

2] Inter Mountain Power

YA

., Pacific Intertie

=
HVDC= A7
AT Ao EAE FR-AF-EAlAs ko] 37

1= 3GW 7=
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Yol-Q g &-&

YA
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2AERA Yt

bk,

S

sz

¥ HVDCE A=}t

I HE ol Atk

3

TRES-AMIGAS AFell of
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: www.geni.org(Global Energy Network Institute)
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& A9E "I, Elvke, Aol oleka, olHE, a.2d, fvlo} &
o TN 7+ AEAA Z2AEV AP 9J=d, 19 wF w29

doll &= 220kV, 150MW ﬁEi 2] H] 0} 01 HE 7F 500kV, 300MW &
2 92d-o]JE 7HS A stal 200610 E 400kV, S00MW TFEZ A
glol-dnk= 7+S AA 3 At#E7E

Q. E,
S e
HARA BRAGQ] e o] E-nhe) Ql-AF$-Tofehu]o}-7}e}
o 400KV AR E FAT, 2WARA FR Ao AAG of
Aske, o] F 3WARA A

g aA >

Expected COD

1) P.Malaysia - Singapore Existing
2) Thailand - P.Malaysia

« Sadao - Bukit Keteri Existing

» Khlong Ngae - Gurun Existing

« Kolok - Rantau PanjangNewly Proposed
3) Sarawak - P. Malaysia 2015116
4) P.Malaysia - Sumatra 2015
5) Batam - Singapore 2015
6) Sarawak - West Kalimantan 2012
7) Philippines - Sabah 2015
8) Sarawak - Sabah - Brunei 2015
9) Thailand - Lao PDR

* Roi Et - Nam Theun 2 2009

+ Udon - Nabong 201

» Mae Moh - Hong Sa Under Negotiation
10) Lao PDR - Vietnam 2010
11) Thailand - Myanmar 2014
12) Vietnam - Cambodia 2009
13) Lao PDR - Cambodia 2010
14) Thailand - Cambodia Existing
15) East Sabah - East Kalimantan Newly

% 282 1 HAPUA Report to 28" Senior Official Meeting on Energy

_23_



SHolA Y AHAEY AA(Asean Power Grid)+ 2020 855 &
A2 AIYFS FXFolH, ASEAN 9= 10715 thAkte] od A=
TS5o A% 40 Z2AERZ Afstete] A e dAA A
o FAS #1F 7IxdA Aok g Ao o]Fox EAS 7ixl
ASEAN A2 o]9] i oA F=2 a4 HVDC W2eo] Fx1d A
o ogHid, welolNol-glF e 300kVe] HVDC W4jow

Zhgk up

300MWtELe] AAZE ke om 2002 H4d4 4= A

o)
pIS
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V. MIAl +H2E =X 1pA

1. 98 A

18

1) #3344

fFHAY AL HdeEy 75 742 192099 59 =g dres A
7 & 2 (Groupe du Sud-Est de la Société Francaise des Electriciens)l

>~

d T A71Fea 2 vld (George Viel)oll 93] A S0z 27|y
Atk A vl o]f]ef] 1930 69 HYU H77|EA dERE EEH =2

=
(Ernst Schonholzer)= g0l Aebddo] Jgu 1 Qo

THE H|
g4 o= olgdrty AHsAA A, wEH, I, v} T F4a
AY i M BAE dASkE 660kV AEWS SR AY. 1 F
HedEAEY T AF408 sxetHA o] Al BAA 1F
HAE fagohd W =7F 7 A s Sdde] fE TEAY A
Aol & Aolgtar F4ek3

221 i @ ool N =TE Aol A AAAATY A B OE
At g5 A FHaRY Ay AAAY el FX1E AT 19374
of W7l AH7|PELS W 731 4L (CPTE, Coordination de

’

la Production et du Transport de I'Energie électrique)E A #alo] =7}
ol o 7F 283 vt g AA 2 AA dE &g A%

A 712 A ~ES 2AEY ek AR 1938del A= U
Aent AA Z2a9s dRe o7l SdaY el FHekgt
A el gk A7l dA ol thujgh FARAAE Y bR THE &
A 23E o AT ol otol A= 1922dFH  HA| A HQag
Ay By A9y 55 9t AF A Eo] dAdol Eix FXIE
ATt AA dEE TA By d8woz ddste Ao FXEHA=
g, FH(Turin)olA ¥¥2](Po Valley)E AA ®ly2~(Venice)E 7}=EA]
2v A M2y (Verona)ol A BHl2Y (Terni) 7k H52H:1, 19
a1 o] %o ¥ ;A (Florence)l A WlZU7kA] F&529] A Algo] Fx3
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Atk Fdol= 1936del AEASH3 AdHlE A 12 4/1d A E
o] IRHA=, Al AAHNAE Q] # dHduEo] FF=2t
Ak AAANAS el AREERAL, 23 il A= RS A4S
7EA] ol 2Rt 1940l 23k 47Hd Al Fol A FHA=H, FHEHEF
= =91 5d AAF e AHGS Tdehs Aol EFHUG I
A2 g A= AF=EN AdHYS AASAL, =250l HE
g Fol= =240 ¥k Fdstda Ak vdd=e Fe-k vizbrh
A2 AP BHow Ay Fo A AFASe] dEis A
et Algo] FAEAJ et 1940 Aol AEE Hel 5o Ay
g e ds A 55 ddsks Aol AT

FH 74 A¥E = 7] +(OEEC, Organization for European Economic
Cooperation) A= ¥3]= 195030 A1 A9 AAE gz st
At AN o] &5 X, FEHA ol tiE ot Hd $d =
AASH(UCPTE, Union for the Coordination of Transmission of
Electricity) A& 2743ttt UCPTEY F8 7|52 AUl 17HE
AEras 2dste Aoldny. =7 1P dgaea 24 HS 27HA 7}
Ko, AAA= W=7 Aol Fu kB G et
HA= Gl =73 dAE9gds &3
AdE9ds]= 274 WY 25 AREste A
UCPTEZ} sAA o= EWHelglal, of7]|d & & =4
gof, FAF=EA Udds QAEgol A9 5 8/=o] Fhosialth
UCPTE= 584 =AlzzolH, JaA=E &ils] s = 71E
Aoz Asdr. UCPTE 2dH3t 75l et 4= OEECSt <l
AAA Y L3 (UNECE, United Nations Economic Commission for
Europe)oll Ay g Ad2 Ay AP AT A7 gA
(UNIPEDE, International Union of Producers and Distributors of
Electrical Energy)oll 4] o] Fo %t}

i

g 7 #E AP AR 196290 A Y
2 =

2 et Zegsoolu ol



ke - A Z A AT (UFIPTE, Franco-Iberian Union for Coordination
and Transport of Electricity)e] A%t UFIPTEY 7]&s3 9%
UCPTES®} wi-$- fAFsES T 27kt yn]of =7k 7F A

A]
NORDELe] A#H&%lar, T35k 1964l S5

A
gelof, fFaEetrlope] W $d99 SUDELE A

S Y x3)9(CMEA, Council for Mutual Economic Assistance)”}
19603t -8 A8 AAE Sl A3 5o =7 3F ARA S o] S
Shol] deEw AAe AHE F2 AHE F2EAL o

oF @t ol
g Eo) 196340] vl E BEe] Hat= Frbse] AY AAE 93
3= CDO/IPS(Central Dispatch Organisation of the Interconnected

Power Systems)o] AH¥ o] /¢ =7} 1+ 548 @3t E71e
of, A|ZEZn7|o} F5, Ui, TH=, Fulyol To] GAld AHA
Aol &3 =7ldth CDO7F UCPTESF thEx & Sd3dAE7E )
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o] A8t =1, UCPTES =7)3%
AEL A SAEHAE S A
19950 9€ol & - A= 3F A€ o] A

1990 =<9 L3 gl s7H =7blE AHES a7t om
A= w4 —% HATH 1 990Lﬂ & 7}g]= UCPTE Al2=®l1} z}2-9]
Al=ElS E713A 71 AL T Reith. @ 2EPote] Verbund 71%]
UCPTE Al2¥13} CMEA Z7}53 %7] A4S A0 AAAs+9 A
e UCPTE 3d=52 ol FAseH, o= Mwde 7<H

o

R

7]

of Fgetes T3 w7k ?ﬂ?—:‘wli‘%ﬂ% s718ket7] Sl
] =)

o}

=

g

ol 5
Gk FA7} pubslolol @7 Mol old $le] Hae7t 99l
ANx= E-stal CDO 3] 9¥=r thskel UCPTE 3|d= =< 19909

2H 2 A wga CDO 3]ld=52 UCPTE A"l F3s4d ¢
g ok gasken.

19919 1928 F53 S5 eAokxd 3] olFo] %79 o
U4 A9e FASEA MEHES 480

F22 Agus 193, ol weh 59
A FAAe]l @A Azl HATh duA FXE HEe ZolY]
3 B6y w75 UCPTE Al=9ivhe A89 a2 Asss] 99
o ALl B4 59 Agw gke] B7] ede Amzzulycl, Eg
R e Frivlol, #7eloh 6] sow 4

E ggmsol Syt Amszulylel, Tas Yl ofF 1902
13 102 CENTRELAS #2393, CENTRELY UCPTE zF A2 %
e 0% 71&H 2ASS 24l A ol @ $2e] w9
Az 19959 109 18¥9 CENTRELY UCPTE YHEH =7} AAHo
2 ARz AFRT 549 1 Ao BAHow o]FoiA )
99},

=

UCPTE®S] =& EU YA #H7)1Ae] W&y Fatste weko= A
zF W zkth 1999\de] UCPTE(Union for the Coordination of

4) AlZs=z8t7lot, FHE, J7t] S0l 1992d 108 =ARE A|FFAY

_28_



{0

Production and Transmission of Electricity)= ™ A olA A& Ak 3
FE = ‘Plproduction)’ ] w2 ‘UCTE(Union for the Coordination of
Transmission of Electricity)2 W4 ¥ Atk 19993 1€ 1¢ AT
A AHETSO, European Transmission System Operators) @3] 7} A HE ]
k. 97leli= UCTE ©]€lell ATSOI(e}d @ =), NORDEL(H )

r-{o

)

UKTSOA(S =) So] gty UCTEE 7|&t4dd 3L T,
ETSO+= A4l AH 53 woo X3 st AA%, W dx

=< A st

20081 12€ 19¢e M= WHAH 717U 71 SHAASETIA UE
Y A(ENTSO-E)7} é_ﬂaﬂfﬂq— ]i};ﬁ TSO 7+ &2L <3 Wa =7}
st E Q). UCTES 2E TSO 395 2% ENTSO-E° 3% 39
o7 H 28 e AA 29 ﬂ%%«] AetAl 713 1 YA
(ACER, Agency for Cooperation of Energy Regulators)®= %2 % 1t}

2009 A32F Al A] 7] X (Third Energy Package)oll 2]3&}o] T4 7]
o] Agto] Frslgol wet A7 He] FHE Fa Gul oUAAE
o g&3 VTS dAd 201039 FHoAlUA A 713 E = A (ACER,
Agency for the Cooperation of Energy Regulators)e] A H3 At}
ACER & EU oly=] AA 53 oA AqAIAE S A4 AA <
sl 9As7] A 594 7ot 3d=E Y HdE vES A
gl #ek AFS AL g AR dEes EUEE o=

ENTSO-E(European Network of Transmission System Operators for
Electricity)«= EU¢ Wl & AUAAG A= S8t flste] 7|E
o] =752 UCTE, NORDEL, BALTSO, ATSOI, UKTSOA, ETSO
o 5 Fdslkel 2007 74 Ew®skelth 20179 @Al ENTSO-Eell+=
3670 3lhd=r¢] 437) TSOE°] Fofsta lom, A7|Ae= 1070d vE
9= ML AF(Ten-year network development plan) 5 ¢ 3shch
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N7 AdgrigEe]l FA%W Hod Avyr Aleks W Ak 1A
AR Y74 FRES Evko] AS AV|HAL, FH= olHgt &
AZ fdst7] s AEAAG FRAHEES FA3AT 1991de] WA
Vattenfall®] {72 ool #&=Ua, FujdisS AF 7|#
Q] Svenska Kraftnat® o]F= ATt 184t Vattenfall A& 3714
FeE U, Y 9= HEetdnh A9 JAAH o R AR
AN FoAztl Al A=A, 19963 19 FujA G zF3kE 3 E5kE

A ZE dErie] A= At

Ages 19954 Ad=EAY FRES A AER oYX
(Electricity Market Act)= AASFA AL, 20000+ EUY H=#H=x
(Electricity Directive)S wFd3dle] 7lAsFTE o]o wg} =2 %ET
719 2l e RS Sejd Rt e] EEEH A, 1997del F
Fingrid7} 718522 719, A5-9 &5 =42 A5 Ak 1996
v A= AHAHAEL-EX)7F AFE Ak dHA 7Y o] ddd &
o HH7IdEe]l ArIFwActs S Wi ey dH&u| At

14
2,
rL o2 % o g

A AEE F5AA 131‘/} A thFFo] Zuld#E-S Nord Pools
Faa ok 1998 3@ FEH #A#@=+= Nord Pool W SHZA S 714

A (price area)= T-FoAUTh AA AFE AHETL AFH 7kl =2
o], =", gAJof o =EYol T3 AAE] 3l

A =3tk Nord Pool #4-& 1970t &
& 7]'E§4-/](N0rdlc Council of Ministers)®] A3} stA st} 19734

7
AL H5ase H58 AaA o) o8 bsd BAUL TR
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Fof o}, ﬂ‘rlﬂ‘ﬂlo} 5o M= FAGA 2~ G AHTSO, transmission
system operator)=°l 2|3 A% 3 2tk Nord Pool *é% Z7]dE =
29 ole}t 24 dle] TSOZF ZH2F 50%% A3

ol Agt=9} dinp=7} 2b2) 7??213}‘?1/‘1 AT =290 30%, =
el 30%, Qinka 20%, AHE= 20% = #H JATE 2010~2013 30l ¥HE 3
(o] 2EY o}, gtEH|o} gFolo})o] Nord Poolel 7FistaA 71& 4
M=o Aite Ak WY 3=o] 47y 2%4 9 AliEe ZHA HAv
=3l Nord Pool& @ 2AEgo}l dnp= W7o A= o] ~ELo} g
2 = ofdHl= 9= (Great Britain), 2HE|H]o} g Fol ol SAE=
A, UEdas, 8= 29[ 5 F9H 157=S  NEMO(nominated

’

|
market operator)® A AQ3}e] Al S ot

0199 % 7]Fo FUA G Felsts ks 1BATOR 24U
A, e 3% B SRR Zas ydds, W), essee)
Solt}. oAt FANE A (trade)7t e, BAeAE FUA
4 S A(auction)o] 7Hsdttt o] F SAFAA L Folshs Tk Hh
AN, WY 3%, JHow Agw

AEAYE sFFHAAS Elspot, FYAIQ] Elbas, 18|31 T J A%
(balancing market)= &3l o] Fo1 2t} Elspot# Elbas+ Nordpool Spot
of olal], #@AE2 Statnettell o] 747 FdH. 22 A= A
gL 337 fg FEAFLE NASDAQ OMX7F Sttt Nord Pool
ldmE mE2olE Asta EF EU 3|9¥=oltt. et =4 o]
= EU9 A3k oA 3] 7] %] (Third Energy Package) 53 #& EUY
oliA #A HES 5ot Atk ©E Nord Pool YT ES =2
dol7F EU9 Ee A8 Es MY &5t es dFHS A

=

f



&7 Nord Poole thE 8 #7153 Ag8AHRE ZA7]7] Y3 o
7 =8ES shal ok =290 TSOS! Statnett SF= 5
=] AP A7 sl o5 wvtREY HHsEs SUATIE
gttt w29 201510 15TWhe] dofxl=s Astetaich,

Kl of

Y. A9 PLEF(Pentalateral Energy Forum)

AA AFE WF Ao =7, s 5d, SAF=A Y|
uqa}c O)\E,ﬂo]. 297 AHEW AAE Yk WA ¥l
PLEF (Pentalateral Energy Forum)i= #oj= 59 A7 ok 9 Hd
Al B8S HAo0R2 S FJog F3l AIYde Fxlsta vk

2005 HU|E 2~ 33087, ERAREg gdgs) Tgas =9 =
Zy= o] AqUAF FAELS 4 F AFEAY TS EX o7 PLEFE
A8t G) o]F 2011de] QLEFelr} E27F Yoz AYaTt &
X (observer)= Z+7t 7ttt dAl PLEF+= sfdHa7lEs A=
3oz wrolzo]7] 913 AFAY Fola, T3 Nord Pool#te] &4

PLEF®] 7b4 & 542 PLEF & ZAAAES o= 3§95
EellA ol oA, AAA FEHHS A St Aotk T WlEel

292 EU W3 Yo]mA PLEF? $-Auloltl. PLEF?| 39=E

2 EU g d5o7] wie] EUS BE & EFdnh 2oy 29xe

2007338 AH8FA AZS 93 EUSY dAS AZFe=d, dA7tA

T AEAG AZH g EU a9 ds]ef 292 ko] =97t 13
W Ao =

Folth. 1elM 2912% o}H7x] PLEFY §4] Felg
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2013 del PLEF 39552 3SHF3A%Y AE™(day-ahead market

coupling)& AEH o2 o]t i, S AA BAE AGEHT &

weEs S HAE ’éﬁgﬁ}% Ao ik A A FxAATel st
Atk oA7IA LT ELS A AZH(market coupling)S #3F xS
olPAdHS 4 O]'}\}\vL Ue 4% s FFHoloF sivta |

Attt FEStE SHA IdxES ) I

adequacy) H7}, TSO2| %47

B AA AR Aule mx= G, v A Ess Welste A A

a9l W=7k A E N, 7H‘£5¢7} R AS Ao A4 H bl
3t AT, AFEHA E2 dHaF(ow)d Aol 2 7HE A
o3k A Tk Sl g %1% < el dsl A== 83

el 2 wUE tHf‘z} A9 7k yAe] REER T4
J9sel AR, 4E meade] e H AYL B
A 713, TSO, PX(A=EAY L), 71EF Al Zhofz}

9] stg:h—oﬂﬂ] FoA 1:1:5]_’ = Wy A X
(market coupling), &% <H4, %
Atk A FEFS A3 A==

Network Code)S ©]da3l1, o]& WA oz
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doliz g7l X9 Hx HVDC 1A
W A et ol EA 7| A =,
(Cahora Bassa)#| 9ol <2 207/5MW TTEES HGF3 R FHIHLE
AMdste], ol& Holwo®m Fast] 9% AFYeE FXHAY
A e N A(AE %)t ZEFA(A]
HC(Hidroelectrica de Cahora Bassa)7} 5713}
JH#E7]g¢l HCBY Eskome & T2 Alg oz HVDC FE=AFY o]
1At o] A & 7|4 G E ETtstal 1979l ek E )
o} shAgE =gu(Ae] 1980 d] Zol uixlo] whaElwA]l  ALMENS
(sabotage)® 2] FxWo] #EHom, 1 5 HVDCE Ho| o] Fozl
1992 7bA] 17d 7 7hso] S aE ok

ARIA] AT 7E mhgrebH A FwpEel o] 9 2 1980 Holzel gt A
W35 A (SADCC, Southern  African  Development  Coordination
Conference)”} 431t SADCCE Holse thx4Ql A A4
= ol 2 Esd| o] E(Apartheid)ol Wrtiste FrH]of ghapyo}l ®H Zef}
2am A, AulRg, e, wegl, dAE, 291 TE 5o 9ol
of& Ao A o]EaobNt gl S Yystaat ol HAo=E A
HE A A qF Holgol FHIELS o3| Holgel tiste] A<}
AEYEETE wg- E=gkom, =7F Fho]l dgAY @A Alell= gldoh
1990 el = SADCC #oAxz9 =1 AEr|gdes 749 d8a9ds3
7F Y. 2y ols 3AEY dAd

=

st e AEE 27 Apgo] of

_

| 5}
Power Pool) A#e WxE A&t A HA =8 A2 1991~
70
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Azo] Fulobs AXA Fupusel &9
o] o]ojA A Hrk o] Aoz g
Aele odue] AH AAld tF AF A E 2A A} T

=4 (SADCC) 7Hl 7} o2 =3 o]
%ol SADCCE Wobgujel AFAE4 A
o <t 2 W37 gete] dop
9@ otzelzt Ao wrbsR Y AL ey ok

Sl

[olf

fUIO é Im 23

2 19929 opvlEEFolE AHA S AEH o HAstaL XA Ael 7}
dE 9}19}9_111, °]% SADCC+= ‘a‘ }Jﬂﬂﬂ%%%ﬂ(SADC,

Lo fom omo [N

A &s} =
TGS 1995l Tk th
1990t Skl SAPP ¥ Fol=rgol gk A d#d g9 =
a2 =2 A9 Ay FAEdS 8T SAPP= oz
7F Ao dd AHAE IS AT FRE s e dd=
=< SAPPo] &3 & ffs) AF o] @A, AHVA e §@A
F gAsS Adsdth 20023 oz

W odeld ega) el oo
7} A9 A 73 3] (RERA, Regional Electricity Regulators
Association of Southern Africa)E ZAstF o, dAA7MAE FHEY 74
A9 WA FERL T TE AN AR A szl v
AA] Zeabar glrk 19959 o] % 2015\ 7FA] SAPP+= =7F b d¥€wW 4
AANGS ZF 84 AF 2 FxePoen, 1149 Add dAS 202437}
A F7ME 5T Aol

SAPP 4§ olFe] 27] 5uzke AFow AT ke I/ @
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ol x A Aol AdE SAPP AHAEE Ealel 200140] )
ARAGO] Ag mYson], @A) ALY YA AN 2000
A
[}

d =9, 3016 =9, dFdd AEAE, e AdEAE

il H o = p (<)
B AR 58 T3 o] FolXth SAPPE A FdE flste] =
Hatar low], 20152016l AHAgFE Adker wlaste]  of
551GWhel 5712 ool °F 1,060GWhell =2s 9l dA] dolzes)
o MY AA AGL 3N Ader A FREO o]FoXH, A
2 VN ASTIAE AR dE 59, dobe, diE, Hxohy i
mejol, AW A @i, AokdRES Addshes AW 9= Eskom
olgh= dobwel Vol dobEel A qrRet Ay Tol tE
ghe mlalste] AgsiAl A, deol =7k kel Aelgtdo] Adeld W
REoopuel, dE Al dE &= A7 glE el Ay A
A A=re] AHF8s F

<gopzelgh A o) = 3 AEd AA >
= r 7 I P, o
k{; Sy L _,"00”90 Ay B Rwanda . = S Kenya | .’_/
ﬁ‘? _ ?"\_ -“-f- .-"/ :}) R:T;uc;-;:cﬂ‘;? Bumc“%{_" ’: { é}\‘-."‘nﬁ Mo ;:’-'

) ._{ || Congo (TJ: ST, 20 B h e —
\’\ Brazzavile - ;—.-- P -\ F
\¢ 1 1} ./
i 5 y Ta i
™ — Y L
b R 8 : ] B! ADs s
\ 5 & 3 A - ] -
- (

Simi—? " Maputo  Swaziland
"\ Nitsbane A

— Exasting power lines
Proposed power ines
@ Pumped storage scheme
(¥ Hydro station
] Thermal station

% A& - www.geni.org(Global Energy Network Institute)
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FEolRA FIRke] AHY AAlE A FF A ASEAN(Association
of South-East Asian Natlons) AFEA o 7= ASEAN oA ZH 39
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ASEANA| Fo| A= A9 2] A€ AAANGS Agstar F313817]
AHE =7k 1He] A Ay @3] olFoXn 1vF 1P AdEw A
At el AlEE-S ASEANo] Agd Axrt 1W wE 19661 2o
—El= Zell o] FoiHh 1997d oﬂ ASEANS opAlgl A8 <
(ASEAN Power Grid)¢] W]-€&& *%3 ‘ASEAN Vision 2020'2 3Lt
I oARE AdEw AAE 7]%23 AA st Ao ol YA A G| FF H
A& AjtstaA.

ASEAN- 199946l A} oA ol thgh F24<Q F3x83, =
AGA APAY, 1 FANME ASEAN A#HTY 2 I (APG T21
2’ ASEAN Power Grid Program)°] ¥3%¥ ‘ASEAN o|UHx|@d= 23]
A& (APAEC, ASEAN Plan of Action for Energy Cooperation) < <%
sttt APAECS 5~64d F7|2 Y& AA WY A= Ao
2003l ASEANWS] A= #d 7|19 2 7|9 tia27F 3850 4 F
o172l HAPUA(Heads of ASEAN Utilities & Authorities)oll A= A& 7}
=g Ay A AT Fejwel A A Ml AW B
AIMS-I(ASEAN Interconnection Master Plan Study) &< EI1X7}F &

- 44 -



AH AT F, ASEANL 9
olell Higt B AR =

Earliest COD
P.Malaysia - Singapore (New) post 2020
Thailand - P.Malaysia
Sadao - Bukit Keteri Existing
Khiong Ngae - Gurun Existing
Su Ngai Kolok - Rantau Panjang TBC
Khlong Ngae — Gurun (2*¢ Phase, 300MW) TBC
Sarawak - P. Malaysia 2025
P.Malaysia - Sumatra 2020
Batam - Singapore 2020
Sarawak - West Kalimantan 2015
Philippines - Sabah 2020
Sarawak - Sabah — Brunei
Sarawak —Sabah 2020
Sabah — Brunei Not Selected
Sarawak — Brunei 2018
Thailand - Lao PDR
Roi Et 2 - Nam Theun 2 Existing
Sakon Nakhon 2 — Thakhek — Then Hinboun (Exp.) Existing
Mae Moh 3 - Nan - Hong Sa 2015
Udon Thani 3- Nabong (converted to 500KV) 2019
Ubon Ratchathani 3 — Pakse — Xe Pian Xe Namnoy 2019
Khon Kaen 4 — Loei 2— Xayaburi 2019
Nakhon Phanom — Thakhek 2015
. Thailand — Lao PDR (New) 2019-2023
¢ 10) Laoc PDR - Vietnam 2016-TBC
11) Thailand - Myanmar 2018-2026
e 12) Vietnam - Cambodia (New) TBC
et 13) Lao PDR - Cambodia 2017
D gd= “‘”ﬁ 14) Thailand - Cambodia (New) post 2020
15) East Sabah - East Kalimantan post 2020
lﬁ) Singapore — Sumatra post 2020

Priunt\,' Projects

% 2= @ www.geni.org(Global Energy Network Institute)

g, 2007d APG Z2Ia9e] S f5ke] ASEAN 3ol =7 3k
A MOUZ AZA&kaith 20149 ASEANS @} ~-ef -2 o] A o}-Al 7}
X2 Y] oAzt A A ARGl LTMS A F31s 27835kt
(e ) - g o] Alol-A7tEE 7ho] HEd AAl ARG (o]
a} TTMS-PIP)& @A) FdolA oA Foldl 471 7+ AR 7 g9

_vg

|

g ggets ATIF 24 95T Qb FATOF oAzt A
AAA oItk BAY EF AT we AYoR PriHm gov, A

oY, sk s,
HF FY Fol APl

ofN

2) Zel 2

P 2 AHY A7 s
ASEANo] Z4lo] o] Fxlsta Q= ul thxizke] delw A7l
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7] Y3te] GatgEo] 7 EAL0S Fystya dy] wEe] G
A F uA P 7]o] 7St

SEol A9 AgLFade 0159S 7oz A MA dYysa o
371%E w3k, T AAY wE Z7RAe s 20001 thE] oF 2.4w)
S7HE AT 4 FHEoF A S AAAe| =] &8 FAHH A
o] ko]l FHE A Folt}. oo o3 F&HoF X HedH A= dAY
W HS 6.3%, 7R 14.2%, EE 16.44%, A HlE 56.9% =
Tl Qo F7bHE dYu ] PR Aolst ddolgtA dHY
AA wE o BAAAY F&AH =& Ao=E V|gEn =, &
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QEe ool AG(G0Hy), EEF+ER A9 (E0HAT oA 2
R(IQE, 60H2e 2298 Admode)s Al 744 WFZ v

) L REF AgYe #9 AY F Y av Fm
(163GW)E 3% FHY, S57+E5, AP E= 93 9= ur
of 2~3u) ATk WA Frlol (AR} FEH(Aoh) AL Ao

g HlFo] Ay o=z X*E} %iiﬂ@gi S FH3 ?x}%(%xﬂ zt
AE 0 402GW, 1,750TWh/y)& HAskal itk 18y o5 A F=2
%%/H%QL“ﬂﬂ@ﬂ WXL o, §

A E 2 54%(0F 22GW)ell Eettt, thal T Lo FEatdo] F4-
s, FE+EFTw 2= Y] o] Ao & 2
12%)°l &3st

GW?%
0,
100% [ - - - - M Other
80% Wind
60% M Hydro
Thermal
o,
40% Nuclear
20%
0%
[1°] o =0 (@] e T ——
B § B SE 7 O
L O R = O M o I..I“.:F o
= v o - E )
i n [e) _ + = = P
g o T L B 2L o
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China Japan Korea Russia
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Qrel A Wit 17022 USDAWhE T xeje] o 2ufolrt. o
£ AYET FRHY, %, 35 dAohd A4 WET FE(F 009~
0.12 USD/kWh) o]t}

2012USD/kWh
0.25
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0.08-0.12
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Aol b @, 27187}
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7 dFA A TS REY o
A A T A2dEs i - #gE] gk s R (2ol E, B35
T, E3 A9)e] Fa4= 50HzdH dhe] AU E-e 60Hzolth F &
& 1,200MWe] =34 ¥H37(FC)E 371 A9 (AFFu, A AU, 3] 7}
AAE )] AAH AR ERG RS AASHGt

Encompassing All of Japan-The Ten Electric Power
Companies by Service Areas

= e S B —= == L 4B*
I 1 [

Frequency in West: 1 Frequency in East:

(Morth latituds)] 60Hz 50Hz

* DC- Direct Current,
= FC—Frequency Conversion

i ]
| HOKKAIDO Electric Power Co
| ]

HOKURIKU :

Electric Power Co. ,
1

_ TOHOKU |

| CHUBU

1 Electric Power Co '_,‘»-’Em”c Power Co. Hokuriku
The CHUGOKU : 12012
Electric Power Co. TOKYO 5.26 GW

I

12.62GW

[2012]
26.826W

F - [2012]
J SHIKOKU Electric Powsr Co.
KYUSHU Electric Power Co. 1

1 1

e i
a5 40 45

]
1 Shikoku
[2012]
526 GW

I‘ i
120

(Eazt langiuds

¥ 2} Japan Electric Power Exchange, &

dEo A7l AL T4 AN FUAS SFHE] 8 RRAHo
2 AgstR . 19959 AR A7 SUE A A AAIPP)

7F A7 =wjAl e Fold ¢ RS ki, 1% 19999 717 (2000
W 39 5E Ad)S HAI(EHV, extra-high voltage) ABH|AFS 913
AIFCMW o]’ Afrstetar, A8 AgLkar 2 F5AHPPS)Ee] Fi

How Afsy Agel A7 WY £ Q=S vk
2003 JHASHE Ar3ke] ®WISIE sl 20049 49 50kW

ojdel AnAE A% Aol AbEtE ATk 20159 49 @A, ArstE
A A Al W7 e of 60%E AR AR dHAA
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(JEPX, Japan Electric Power Exchange):= 2003 A =] 2005 49+
B A8 wss A&sidth volrh 3t B S -iid 8
AQ9s7] s 2004 dEAHA2~EH ) 3](ESCJ, Electric Power
System Council of Japan)& A Xxsti 2005 4958 8-S 7HA6HA
th ESCJe el 3 AA, 4 42, Fab 24k 299 =4 5ol
F3hET 19 2000 495EH Y HVew AlaEe Bolerh

<L) ATlEHE Al

Japan Electric Power Exchange (Wholesale power exchange)

L I I I

Power Generation <« Wholesale Electric Independent Power Power Producers &
Segments Utilities Producers (IPPs) Supoliers (PPSs)
i
‘ General Electricity Utility / Electric Power
System Council
Transmission, Distribution and Grid Management Segments
f Rules (Neutral
n Transparency Supervision  Organization)

IC f information and accounting / elc

Marketing & Sales Segments

‘. /Con petition
/ 1ail &

v L2 rT

Customers in the Customers in the
ge“s‘"‘m'"’; ;:;:l Liberalized Market Liberalized Market
"l“{. S0KW ) (High voltage) {Extra-high voltage)

: { S0KW <) (2Mw< )

% 2} : The Federation of Electric Power Companies of Japan(2014)

2011 39 T X 2 HE ol FFAT AlY™ ApaL o
HAadAs A i FRE A9 vHe 2ds
2 atAs o k= oA
8 918 20139, 20149, 20151 3xk& ANA
& ot

b e Al A gA 2 e %Ew 9l
o 2015¢ 449 EdzmA ARGARS] A AR =24 7]154(0CTO,

Organization for Cross-regional Coordination of Transmission

Operator) A 9
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o 20200 H-5 Fd-wd Foke] HZ
o] &A zAFstz A%

g, w8 & Av A7 714

201611 Zvff 2p38) o] Had AsS Fslr] e AA ALY
ko] A BAES BV ZAE FAG H HEH BEYE AA AR
Hog JFAS E7|E g ow, 20139 11€, 20149 69, 20159 6¥
3TA AZIAFAE Aol A = AT

v A8 ¢ TF

53] 42 7 Ade YA o] '3E(HA, oy, $74) 2209
TS S 2 A5 38 gdststy] 98 ==¥aE shth 2012
SIAAE ] &F 7o = Ag steEdde 16%, 7 s Xd{— 279%,
Af FERdE 19%, FEUHAS 19%S AR sk vl xR
o] gl st Bl EAFAIR, F EF F 1 vE2 F 10%= <
AAE AL Ak

AL o] T YA bdE 2010 SANE 288TWh(F 2 a
29%)%-8 2011 BAALE 102TWh(F 2o 11%)2 H2sk3lom,
»}om 2012 3|AlAE = 16TWh(F el 2%)7HA ZM%‘}%D}
st (FR 7hs shEads A4 sEed)s 9

S dASATE =, 2011 S AARE T s A
d diH]sto] 83TWhet 62TWh 57}t

_]EOP_\,‘{L_LIE
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AABAUA (= A L])= AxF F7FstAAINE 2012 A A 2 =
ol A AAsh= HlT 1.6%0 23t d2e] o5 Alsds va F
F= Ao, AGTAEFEAAGR) 05%= 2000~20101d el oF
e BAAn fAARAL o] %, AAldlM el AFHF oy Hef k=
2010 3IAIAE=FH 2012 S| AIAE=TA] 22GWe] J] = F-8} Zhaol] 7otk
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R=
GW TWh
& 1000
Peakload\ l l ¥
S . | l I B Coal-fired
M Gas-fired
600 ] | B Oil-fired

400 . I I B Hydro
- B Pumped Hydro
200 -
B New &

renewables

FY2000 FY2005 FY2010 FY2011 FY2012 FY2000 FY2005 FY2010 FY2011 FY2012

% A= Ministry of Economy, Trade and Industry, &

= 1o p IS
GW
80 I Others
s Hyd
60 I e

(3 Thermal
40 / \ Nuclear
'/. 5_\‘. == Peak load

0

3 3 = 3J 3 3 ©
3 Z 2 o = o = = > 2
= = = > = c o ) < @
v - o K o = M ) '! :3,_ c
k] o E (W] = 2 2 < < >
9 = - U " o

50Hz area 60Hz area

% A& : Japan Electric Power Exchange, ¥+
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=7l E+=  71EF&(Kitahon) S AFMHVDC) & Z(250kV,
600MW)E E3 =55 AJ(Em)H ddHo] o 20199 7HA]
300MW el HaE Fr7tzm AAE ooty 60Hz I 77H¢ A7
Muj A gdoqowm FAAEY. Fad AZFe 2442 B (Kanmon) A&
AAHA(BOOkY, 5570MW)#  EAl(Honshi) A& A2 (500kV,
2400MW)S %3] 99t dAAddy. =3 4= (Tokyo Electric Power
Company)¥ FH 22 (Chubu Electric Power Company)< 50Hz~
60Hz A& 7+ 71 F34 W3 A 33(F 1,200MW) 2 < 20204
of 900MW &#ZF° DC daE AA&T A Fo|t},

AT A Y 71 d T 7] FH(RITE, Research Institute of Innovative

Technology for the Earth)(2014\d)e] w=w 2009~2011d & 3}
Wb o] Hyt 882 447% (At Zek(the generation end), A&7}
(LHV) 718)2 A AA Hit Bt 74%P =3, 22 7|13 d¢ 31

41.4%, 7t=stHdd s 479% 2 ERS

2
Ao Ht §88 o
15%2mnjﬂ%£ik%ﬂ4L<%€4E%%#%

wol Mg s

A 3} AT
<dE AE 7>
JPY/kWh
25 === Lighting
5% | \____ ____._...-——-*".Ti""""""" . —{ = Power service
- L = = Average

15 Ek~_:::::;;::::::;;::::::::;;:_-——-47

10

FY2000 FY2005 FY2010 FY2011 FY2012

% A= : Japan Electric Power Exchange, ¥
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dEE =& AE7t4d S yellar ot 20166 dA] Ao A=A
Fe FRAeRE AfFIEAeH, v A3 A (A A, 50kW H] )
o] Aert4ae AAMIHIMETDo] AL Atk A=A A
H A7IgE ogstr] 98l METI #3#e] s 715 wolok 3l dE 9
A7l e7e AT 7ked 7HE =2 ol th

B 74 xWe A% 223JPY/kWh, A M|~ ¢
15.7JPY/kWho] it} o] 71A& a&%e & =8oz <ls 20004
oA 20108 7kA] #HA& FAE et 28y AL o] 51
b g Ason wo AHIAIF FAE A7jEe oS Al
sk th NHK(2014x)e w2 A= 3)abe 20119 3958 20144 7

74 A7 85 13% A3s

o Ay A BA E4

20149 449, Wz A" A oyA Age selshr|= A s
Atk ol vl WA AfE Ao T4 elvA AAF 200 F)ell g
F= AAEH. AR AEHE 2018~20207bA] € 7Rk B
AFEtE L A AUAANGE RS H dddta Waska
SATE AEHAE AN v, of 201797k Tk Al S kAl s
AHTERSkaL, B Vb, QAL Vb BS ZES 3ARE &adqrdt b~ vt
o]ZE 2022 497hX WA oz ety 9ol 7k ARSI iAol

20159 64l A4 = At
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Ao A XP-%—% 201213 6%0ll A 243%E i=olil, AX7] H| &S
2013 S|AAE thH] 5%ollA 2%= S, AduA] #¥E CO* HiEHS
2013 I AAE thH] 21.9% FA2AA E GHG 7FAE 26%E A& s},

A7) Ae AxHwAdo] AA wbd kel 20~22%E A3, A A
A= 22~24%, A3}t AA7t=e 27%, Ak 26/3, Mo %052 3}
A&t ] 73] 4k

=1 T_ﬁ}\]’j—’— o]
x%(Ok 3006) Rt} ke A o] E

S Zﬂ*ﬁoﬂbﬂﬂ ol A 7+

=€

o T

v 79 88~9.2%, HEL(7.0%)olth. 1y o] e w4 % of
U4 ke AR, ol HAsE o FAW AN pee A
T oAU SMIFRC)S| o] Yores 12dun) 5% 4432 8
27 gks Aotk webd, FA dwe] wmH(5d, 49 % FA BB
e Ae AWs] Ad WL otk EF, o5 Far H2

AA AR =2 S AR s TAAAAA AR SAR 1.7%

o] AAREES 7MY E A= wold Zart 3l

[e]

—_

ol

2) ==
7h =9 AW 4%

T MY AEds MR Y. T 17 1
(SGCC, The State Grid Corporation of China)2 &
T, o, FAF D EHHE AEts Afeta 9l

A adE A dee AEEE 9Edeta gl 2



F-(MEPI, Ministry of Electric Power
of 9t} 1986 T 3WAZ AHF

Hi ew, o= Ak
Industry)®] A 7F=35}
= NE3st7] Al #slA

dff 2

| ( ~ " Northeast power grid

Northwest power grid = \liorth China power gdd

A U7 ’J? = A
: State Grid Corp‘orﬁi‘d’n ©of China -
'/,./’ .\/J‘:

I S ?ﬁ
g

East Ghina power grid

Tibet Central China power

o

z
{

d
7

]
¥y

China Sout

‘Hainan

¥ A= Ministry of Electric Power Industry, &=

L Iy o

A E F=-d 8 -FAHState Electric Power Corporation)® MEPIS] AF4E
o] olAE A, Artrl 1998 o= MEPIZF #H A% 1 A 7|50

duw ol dHTh 1 F, 2002d wlAT WA A, FF FRAL W
A SAMFS BeA FAAFAE 2709 FAHAHSGCCS)
F3 GHAY e ma e} 5o WA A, 4] A u A8 A
g,
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2012 F=¢] wAE TS 1150GWE 1990 2+ 20008 o] B & zhzt
7o, 3ui7bE FUbeldth Al 10dxE SEdbd Mul= &5 Hel A
M 2 AL 71E5] 20004 F-E 2012Lﬂ kA °F 560GW S 7}8t 9
ow A W Auj= o 8GW F7F FEEd AddlE oF 170GW
Z7FetdTh 20109 K-8 20159 7% A Ers e b A=
FE(AAGR)C] 78%= T U FTAEHAA 7 =
(66%)S kAt glvk. #d waof #AAFA = s
FHEAALT 17%S ZA3ch 20129 9dL &3 v = o)A
Z}7F °oF 1%9} 2% = 2}A]3F9)t).

=

<FT e THEF>

a) Installed capacity and peak load b) Generation
GW TWh
1400 6000 Nuclear
1200 5000 Thermal
Peak Ioad — r—
1000 i . . B Hydro
l i Wind
800
3000 O0ther
600 -
2000
400
200 1000
0 0
2000 2005 2010 2011 2012 2000 2005 2010 2011 2012

# AR 0 APERC(OFA ool 38 GFell Y A 2 5 Al )
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A 7hsd EE EEAR] FolA FEEd &5 2005WH-H
2012744 40% o]de] AW TG E(AAGR)S 25 wHe A4S
Bk &l ¢ A ZA3](JEPIC, Japan Electric Power Information
Center)oll W= 2012d7hA] & o] 60GW o]do = F7HgA| vk 1
g= HaAg A wo] ofyt yyAufx] 753k Al th(dispatchable
generation) 2.0} W& &7 29 izl HA AU HFE2 21%E

A Eh

Foo Ady Fre agcrd gag 3% a9
= % 33 RAEGWE M At 5 BF
(175GW)e] F 33e] To]th Wol g AL AMsts %EF 19
A2l W2 HeH(163GW)E 23 ek

CNY/kWh
0.8 === Heilongjiang

e 1111
0.6 Liaoning

=={J==Beijing

e TiAN]IN
0.4 st Shanxi

== Shandong

=== |nnner Mongolia (East part)

0.2 ==fy== [nnner Mongolia (West part)

== == Average (China total)

2000 2005 2010 2011 2012

% A Ministry of Electric Power Industry, <=7

RITEe] m=w 2009~2011d = g=dde Hd 582 368%
(A gk A7 (LHV) 7])& AlA H3+ 2.0pointE.t} 2}, o] 3
WAz A gt d s Hi 288 356%% YEYT RITEE T
Ul Mgk steEdbdae] g8&4do] 53] 2000 o] % HXAH SR A

IS

g

J
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= FAE BYon 20129(352%)9] =2 Hi & EY EZolxth
I H a1tk

s 4 Ay A" A4S AR o qrAEY. A= BAA
o2 YdFH AH(d : YeE)el o @& 7HES A Egh) ol 4t
A AL A WAYUSES Hd3stA XehA HH, e o=
ole AH3B|AI} A &EH o7 HAAS A AL

A€ 1AL Ad 10d7 S7F FAE YER A itk 20009 7
20113 7bA] 4% sd e, 2011d Ht 742 0.583CNY/kWhe 2 A
W=l Ao whEl 0.393CNY/kWh(WE= ARG A 5% <)ol A]
0.711CNY/kWh (#]o] )7 # thekgich wjo]A e 7R L yexd Ax
A met g .84 =

oAy A A 4

122 7 AARE A 50d A (A 123 5 AAE)S T2
A 570 d Aotk A2z AE-E 20119 39 149 ATl E
3lo] 59lS wkokth o] 5/ AFE 2011 FE 5dzbe AA =7
A oxme AR 2H, IRl FEZH PFAYS I s
At} oy sty BEEte], o] AFel xHe vy o] YAxtH,
AR D AdEd s gk

o Y L T2 A A Y9 YARHHEH S & Sela, s A Y

of 4HE AHFHoZ s, 40GW 9 Ao 243 F o]

D TS gt E T8 H A (onshore 63, offshore 2395 2
&

e T0GW o4 o]},



o A e 20ukm ol 4re] £ M (330kV)S AA ST

) I

<Al2zk SWAAY G A= AT AE>

2010 2015 AAGR

Total Capacity [hundred million kW] 9.7 14.9 9.0%
Coal-fired [hundred million kW] 6.6 9.6 1.8%
Hydro [million kW] 2.2 29 2.7%
Nuclear [million kW] 10.82 40 29.9%
Gas-fired [million kW] 2642 56 16.2%
Wind [million kW] 31 100 26.4%
Solar [million kW] 0.86 2.1 89.5%

% ZFH : The State Council of the PR China (2011).

o] Age 5/ HHAAFES AdFsta T |2 2010 o A
201537441 ¢k 520GW F7Fe Ao th(9% AAGR). o] AL FTY
(26.4% AAGR), Bl¥L(89.5%), 922 (299%) 5 T AL F
2 geE HojFEr, ey Auk sEdde Ao &5 HelA 7
w27 AEd Aor iy =, o 7| <k oF 300GW7F F7HE
Z7t8 Aoz dadr

3) Ao}

7h B Alote] AH @S

2] Alo}+= IPS Northwest, IPS-Center, IPS-Mid Volga, IPS-Urals,
IPS-South, IPS-Siberia, IPSEast & 7719 T3 HAEAx®lo = 57
ol 9lom, o5 IPSE F3427F 50HzS 69719 A9 Ay A 2elo

=2 FAE o] At} IPS-Siberia % IPS-Eastoll A 91 NEA ZAA(F=
4 EFZ)o o2 T8 7€ F7F I A Ae] 9l
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HAlob= 200078 AEHat] FE2EAES AlAHE 2008 7E o
Aol == s 9 A dE e 7ol g3k v 2008
TAFH= HAlote W AF Aake]l #+EE = Aol o &2
gt EAAEE F SR vl 2 SAHWGC) 2 1470 ¢

s

FE T FAhHe Ao 2 g9 678 WCG7F A 95
Fom 537/ FEEHA #Hatal= 1Y 2 X]ZFQ/\}
(RusHydro)7} 285 th 28 WGCE 71538 A7) A% =49 =

= WAE] e M= e A Y

1: IPS-North West, 2: IPS-Center
3: IPS-Middle Volga, 4: IPS-Urals
5: IPS-South, 6: IPS-Siberia, 7: IPS-East

% 25 EBRD(European Bank for Reconstruction and Development)

ZaA/MUHV)Z 121G HV) $H44S F2 A a28= &7 o
HA A" 3JAHFGC UES, the Federal Grid Company of Unified
Energy System)ol wWj A= &= Wi, FA AL Ay o) 28=& A
b oA aEl= A Afsta 835t At FGC UESE HV
A 238 gAobe &3 4 8= A|2EY 9A - A At

Ad=mde] A9E Easta v AN dEEYXA P A(The

il OW 12

i

O]



F

ol

Federal Antimonopoly Service)= AT $AAIZe] AAE G99

o]
A

T8 A7l AM AFEFFAAIE)S 20039 119 A =w d7] A
ZHFOREM, the Federal Wholesale Electricity Market)?] £ <lojl A
=Herlth 20061 9€, m=wiAle] rA]l 2 wiAkel wf=ap AR
ojof AAsof & A kA A= hA = ATt

AAoke F3, AAEsE, Aol BE wdedrel 2l
oAl Entol kT Tkt X9y Ao AAdEo Q. HAloF FEFU|Y
Inter RAO= =4S 9+ A7|AHE #g sk}

4. A 5o 37

g Alole] AL TS AAGRO] 20008 H-E 1.1%= 2012vdo] ok
233GWel g3ttt stgEdd s &3 AW 108970 oF 69%= 71+
2 al &

& HlTs AAEL Ak AA ATl Asolvh H Aok Al A ol A
7bg Aa eHE A EHE(DH) Al~ds e, 712 50071 €]
vl 2wy a 20%kme] DH dolZ kel YEY =, 6% 500071

2012 2 H e tjei M= s o] 67%, R0l 16%,

= < 2000~2012 1.354H

7hek Wb s e 22 FE.018) e B ERT A Aol YA (8o
= 2 3

o\ o

—_—

= A9 000l Hlaf 35% S7FRAIRE, 2 Aae2 AT 10d
& oF 0.3%°l HERT

2012 H7] FEFFL 20119(219.1%) Bt 43TWh w2 184TWh
At FEl Eole AL AT FE=(2011d ] 460.6%)°] -
Fol Eoj= d wE Aol 20124 F& FE W= gFolyel

T =Y 260%), AF=(EF FE9 207%), WHFE(F FEO



20129 A7) Fd#EHe 2011W(A23.8%)KR Tt 0.8TWh < 2.6TWh
At 2 A BRE A7 ’*OMM 71 =t 2012 3-8— =2 2011
A~ )3

7} Fe 9o awow o}xﬂevﬂ} W B2, waF —*—°ﬂ*
=L

<eAoke] del g L AA>

GW TWh
250 1200

Peak load
. . 1000 . . . Thermal

L | i
-
150 —
Other
600

renewables

Nuclear

100
400

3t 200

0 0
2000 2005 2010 2011 2012 2000 2005 2010 2011 2012

¥ 25 ¢ APERC(o}A| o}l 3 ol Y 2| 2L 2 A1 H )

RITE(20143)el w2 2009~2011d Ao} 3o HiF a8
£ 31.8% (At wek(the generation end), A7} (LHV) 7|5)& A4

el 55 R v 3ydzk Aer FEd A A ek A9
Het 882 717 30.6%, 32.3% = YEFSTEH RITE(20149)+= A 10
d Eet HAlote Mg Hdy) b sEid g8o] 5 dAs)
A FA R Bt

FEAge ngy AP Are FAY LS B8 A9
Aol g, obwE A, Fulrxan, memd Ace] 39,
FOp) A TR b 2viAge] HE 2ol g 7] WA
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o J

-

2gAee] A7) AAL A 1047 F7 FAE HoED 2E
A & ¢ jéﬁ e AFTF AT EAAGR) 13%= 2000 ol A 201213 7+
5199 H0.62 RUB/kKWhell 4 2.65 RUB/kWh). AF&=dl =S

o 7] 7}7—%—3— 3% Ao A7) AART ok 30% ).

<#lAote] A 747>

RUB/kWh
4 === Amur region
..-"0-,.. (FEEC area)
o L * =={J== Primorye territory
3 (FEEC area)
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