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Source: OECD ENERGY BALANCES OF OECD COUNTRIES

Total Primary Energy Supply MTOE Import Dependency %
2,500 180
Nete: MTOE shows eguivalent in million of tenz of sil .Including nuclear power energy
MExcluding nuclear power energy 2] et
— 2,000 4 L 140
#The figures are calculated assuming
nuclear power energy is Irnp?rild L120
(The figures in are
- 1,500 nuclear power energy Is domestically generated.)
-100
(R0% (75%) | 80
— 1,000
3
(51%) 5% 60
(40%)
- 500 40
(18%) 8 Lo
! _ 0 5 0
Japan Italy Germany France U.K. Canada U.S.A. Japan Italy  Germany France U.K. Canada U.S.A.

PR V5 : FEPC » 2011 > Energy and Environment

[l 5-3 B = R R EIR R AR 1R

Changes in Energy Demand and GDP GDP Trend of Japan’s Electrification
Source: C ive Energy (FY 2008) Trillion Yen Source: G henslve Energy (FY 2008)
= 600 =
5 -g — GDP £ Electrification factor: Ratio of energy used for electric power
g K] — Total Energy Demand - 550 5 generation to total energy supply
X = Oil Demand 541 £ %
E § — Electric Power Demand - 500 = | @ Total supply of primary energy | 50
2 — Coal Demand . Energy used for electric power generation
= — LNG Demand - 450 7,000 4 r45
g -@- Electrification factor (%)
] - 400 L
g 6,000 b
3 - 350 35
B hi
800 4 B Crises s 5000 “
500 1stOil Crisis | N9 ggygzgis
nglo(r:ej st - 250 4,000 | o5
400 4 il Crisis | | /_/
7200 3000 20
300 - 244 L 150 | 15
X 2000
200 /’/—’253 - 100 -10
127
—1 1,000
100 - L 50 : L5
%-—-—-._, 104
0 e e 0 0 ; 0
1965 TD 75 80 85 90 95 00 05 (Fy) 1970 7580 85 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 (FY)

PR 3R TRl 5-3 e
qgﬁl 5-4 (a) Elj:—r’j:yﬁ%?j%%? GDP #&{™ ; (b) F[ﬁgﬂl EIYtF 3 [*[Efe(electrification factor)
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Primary Energy Supply

600, (588) 300 [295.77)
L (553) o sy |
(515) 4206  (14%)
500 250} (241.37)—(15%)
55;5‘356) 3 48.81
o |} i 168 Oilete. 1282 (17%)
(33%) (19%) (52};3?}
1 ]
400 200 30,03
18 (10%)
BEL (3%) 17 58.74
e N & 3% e
300 (16%) 1 150 - 59.75
88 (14%) (20%)
LNG (15%) Coal | 33.00
- 37.97 (12%) 120
200 o g R {:ﬁ;ﬁ} 2% :
(19%) (18%) /052 1% o 50.77
coal | — 123 Geothemal : (17%)
21%) e 4574 (18%)
( 3}] 5% 32'? i:j Hydroelectiic +—(1gos)
o 16 3% 19 3% 20 2 50
AT 3% | gg 107 1958 60.15 63.15
69 {18%) {21 %) Nuclear {21%) (21%) (21%)
Nuclear {12%)
0
2005 2020 2030 (FY) 2005 2020 2030 (FY)
Projected Projected Projected Projected

- Yl S IR R A T
PRI 2003 5 7

VE H ?(,FI%J:T‘EH # ﬂ\r[ﬁtj fﬂj
piet
éz <R Ffj]f tf(New National Energy Strategy) » &
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Generation Capacity
Composition by Source

PN = TR

A

PR R e IR W A O AT 2
R

sAtiat

Flak H“WI H A5 A

R IR S B - E'ﬁﬁ“ﬁ%‘”ﬁ‘%ﬁimﬁﬁéﬁ e

'Rl

(2)%*7?17 s

f'I\I:|~ FJ—T‘ 4 Fﬁj% ‘j'" -
VB A3 fﬁ]‘ (Basic Energy Plan) ;> £l [*] FL & A Sl
TS 2007 = A g DR 2
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Power Output

(A~

R
QmﬂFSH’Hiﬁﬁ-iﬁwmﬁﬂéﬁWW
FFIA R 1’1@%;0& Rl @F‘FJ
’iﬂﬁﬁ@ﬁﬁﬁﬁg%%%W%Fﬁ%?’ﬁ?ﬁﬂflﬁ%ﬁ30%§>MW@W£??
£l o [ﬁ[ 5-5 £ EIiWﬁF—H ﬁlﬁﬂjﬂgﬂgﬂ\ﬁ@ 1ty 2 ggﬁﬁ
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Composition by Source

Note: (1)(*)This case assumes utmost dissemination of Equlpmenl. of which energy eﬂ'ltlency perFolmante will significantly improve with

cutting-edge technologies that are already at the deploy

(2)Figures may not add up to the totals due to rounding.
Source; The Energy Supply and Demand Subcommittee of the Adcisory Committee for Natural Resources and Energy

PRI T 51 -

stage, without imy

y measures on the people,

[ 5-5. BV SR o 3L (2009/08)
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1,200
(TWh)
[1,046.0
1,000( (0889 S (0645)
| _107.2 36.3
Oil ete. (11%) sa] %)
(22%) 1371
(14%)
800—2339
LNG (a4 134.6
190.5 (14%)
(18%)
600 90.7 9%
b 1%
575 5%
Coal 1—2529 £45 88.9 | 9%
9 | g
N R (26%) 805 8%
400\ 55 1%
IGeotharmal | 81 3 8%
L sus 495
(42%)
290 304.8 '
Nuclear ——-{31%)
2005 2020 2030 (FY)
Projected Projected



lﬁq{e.‘ﬂ56 41 2009 E%%ﬁ%& E.lﬂ\_E,:)r_ﬁ]:I JERZ ANYR B
i fil(72.5%) ~ EIE'Jﬁ”Fj_T(self-generated)(l6.5%)%?%5@9@F“Cr“f F[J(II.O%)%T AR

—rvl
lﬂL—m

74 281,099MW -

Japan’s Power Generating capacity
(as of end of fiscal 2009)

10 Power Companies
203,970MW

72.5%

Outline of 10 Major Electric Utilities in Japan Fiscal 2009 Source: Japan Electric Utiies Handbook

Capital I\nlzzméj‘{n Power Sold Sales S Power Generating Capacity (MW)
(billions of yen) (x1-million kWh) | (billions of yen)
Demand ﬂ{ilw) e

. Hokkaido Electric Power Go. 5,686 31,451 1,282 4,115 2,070 — 7,418

. Tokyo Electric Power Co. 54,496 280,167 4,733 38,117 8,987 38,192 17,308 64,487

B Houriku Erectric Power Co. 5,159 27175 4716 1817 4400 1746 2 —

. The Chugoku Electric Power Co. 10,714 57,911 9,871 2,905 7,801 1,280 — 11,986

. Kyushu Electric Power Co. 16,653 83,3 1,312 12,543 2,979 11,785 5,258 20,025

Il < oxinava Etectric Power co. 7478 1924 — 1924

—----------
RSN TTRER

il 5-6. F17 2000 5 Sefp fy I
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U.S.A.
2,427,320
1,300 0.2%
CANADA
373,274
2122 0.7%
U.K.
284,130
T7.006 1,181 0.5%
2,7%
FRANCE
256,896
GERMANY
367,532 B
3960 2.2% 2208 1.2%
ITALY

183,474

2008

148,340 2.8%

256,7
57.780 4.8%
11%

5,343,820

9,850 1.5% —12,350 1.9%

651,230

6,100 1.6% — 18,070 4.7%

385,280

570,270

9,240 1.5%

74,230
J1.8%

631,210

20,940
3.3%

31,460 19,150 8.1%
0%

10,
313,520

PRI ¢ [ 53 -

[ﬁl 5-7 ﬁ[aszl 1980 === 2008 * 5@?57“5"

S ¢ O A 1980 B 1 JANIaE

[ (47.1%) 55 o [ 2008 F FI IR
(26.8%) ~ K%5(26.4%) P12 (24.0%) £5 4
1S 1980 T 2008 AT
=0 ST 51.2%% 58.6% < [yl
FYETH ) R 1980 F (1 67.3% 2 2008
H 58.7% ; GBI 1980 AUAps
(73 2%) T I /5550 (45.9%) Eh = > HIREG
BRI (32.9%) 5 iy EE BRI ENRL A AR
(27.2%) ~ ~1=72(26.9%) ~ P2 (23.8%) %4
THI(18.9%) IV iR fH I A= £ = fol 3 7y
A [T 770% 5 [ B e R
(1B P 2 R 5T > 53 )1 58.3%%
46.0% 3 FHAFFIEINEI(57.0%) b = fHiET,
K(55.1%) o FHIT B LRBl  F]0Y
R

Electric Power Generation by Energy Source
in Different Countries

{Including Privately Generated Power and CHP Plant)

.on .Chn .coal .u,munc .N-cm-

Source: OECD ENERGY BALANCES OF OECD COUNTRIES

Others

Unit: Millian kWh

200
0.2% I

1980 572,531

2008 1,074,970

JAPAN
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Power Demand for Ten Companies
1,000 971.2-

900 888.9 8585

= 799.0 =1 S

700 = 1 L shin-Magoya Thermal Power Station (LNG) ~ Genkai Nuclear Power Station, H
Chubu Electric Power Co. Kyushu Eleciric Power Go,

600 meE =1 =i

500 e = = s =

400 349.0

2853 285

300 T T 2400

200 = FAEX; 2 Numasawa Hydro electric Power Station,
Tsuruga Thermal Power Station(coal),
Hokuriku Electric Power Ca. ot Eachic Bowan o

100 = Eme

1975 1985 1998 2008 2009 2019(FY)

Projected

Electric Lights

(Households) Note: Data in 1965 is based on nine companies.

Sources: Handbook of Electric Power Industry and others

TR [l 5-1
S8 Pk D I

#5-1F I R EARS A

Changes in Electric Power Generation

(TWh)

L Fiscal Year 1985 1990 1995 2000 2005 2007 2008 2009
i Ten Companies Hydro 61.0 65.4 62.3 66.5 60.0 57.2 56.5 57.7
{ Thermal 295.2 3920 401.1 4264 4593 5383 506.1 456.6
Geothermal 12 14 28 3.0 29 27 25 26

Nuclear 148.0 181.1 2714 302.5 287.0 2495 2471 266.1
Subtotal 505.5 6399 7376 7984 809.2 847.7 812.2 783.0
Industry-Owned and Others 1664 2174 252.3 2931 3487 3450 3341 3296
Total 672.0 857.3 989.9 1,091.5 1,157.9 1,192.8 1,146.3 1,112.6

Source: Handbook of Electric Power Industry

R IR TRl S-1 e
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Composition of Electric Power Production

for the Ten EPCs, EPDC and Others Source: The Federation of Electric Power Companies

Nuclear

Hydro

LNG Coal

New Energy

Oil,etc

1975
387.6

GRS RN

Fiscal year
x 1000GWh

LEasT IOngIruseE)

National Trunk Line Connections
{As of June 30, 2010)

== Transmission Line (500kv)
== Transmission Line (154kv~275kV)
== DC Transmission Line

Frequency Converter Facility

® Switching Station or Substation
@ Frequency Converter Facility (FC.)
@ AC-DC Converter Facility

Sakuma 1 Higashi-Shimizu
F.C. 1 EC.

1
60Hz *==*50Hz
'

Burying Work of Underground Distribution Line

R ¢ [ 5-1 -
[ 510 F 1 et & fipq
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Demand Outlook

iREE

M

AT T R AR R 3 w?ﬁ'}iﬁfv

J;mr%@ﬁ%%W#%$QPWIW£%O

"]

A E(~2019)

FEF R 2019 &
VE| 0.8%[URYR » i EF 8 F| ok IR0 0.4% 0 fLA 52 -
ST 29.74GW - SRS 12.94GW -

FY2008 | FY2009 | FY2010 | FY2014 | FY2019 |Annual Growth(%)

(Results) | (Results) | (Plan) (Plan) (Plan) 2008-2019
Peak(g&r;‘a”d QraD | U889 | 1697 | 1760 | 1826 o
Annuall{.:;;dFactor (g}%} {gg;} 62.2 63.0 64.1

Note: Figures in parentheses are adjusted temperature and leap-year variations.

BERSCE

il 5-1 -

# 5-3 PR FRTRIRIEHE](~2019)
Electric Power Development Capacity

FY2010-FY2019 Breakdown
GW % FY2010-FY2014 FY2015-FY2019
Nuclear 12.94 44 2.76 10.18
Hydro 1.56 5 1.50 0.06
| Conventional 0.29 1 0.23 0.06
! ﬁﬁﬂwbéa'ét'o'ra'éé """ 127 | 4 | 127 | o000
Therrna[ 15.14 51 10.35 478
Coal | 200 | 0 | 250 | 040
NG [ 1n79 | 0 | 749 | a3
oiletc. [ 045 | 2 037 | 008
New Energy etc. 0.10 0 0.10 0.00
Total 290.74 100 14.71 15.03

Note: Figures may not add up to totals due to rounding.
Source: Long-Term Electric Power Facilities Development Plan and others

YRR A S -
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Generation Capacity Composition by Energy Source Power Output Composition by Energy Source

New ENIEV€C. (241.47) (248.75) (261.24) MMERRE (956.5) (1,033.9)
ER L B R . 2 ke
(%) . o 5 0 .
gour (053 el (053) Eeeel (O onsem—lieaan (%> Ngal (152 Messoy (17
Oifele = rag 50) (44.04) (43.00)
22.4%
24.8%
80 80| 203% (256.0) (244.7)
LNG —[280.7])
25.8% 25.9%
25.5%
NG (6157 (64.14] (67.55)
20.8%
60 60 2219, [227.2)
15.5% 24,99 Bt
0, . o 0 L
Coal —{135?235{’] [2%23}7”] [40.59] ol [237.9) 8.8%
‘ 9.1% (96.1)
40 1 ' 40 (94.6)
18.3% = G
19,29, 19.2% (47.87) Hydroelectric. + 7g 3)
Hydroslectic (46.38) (47.81)
36.7% [11143%]
%0 ' ey (379.4) “
20.2% 20.9% e Gro
Muclear “(48.85) (51.87) [61.70)
) 2009 2014 2018 (FY) 8 2009 2014 2019 Fv)
Projected Projected Projected Projected
Note: Figures may not add up to totals due to rounding. Mote: Figures may not add up to totals due to rounding.
Sources: Long-Term Electric Power Facilities Development Plan and others Sources: Long-Term Electric Power Facilities Development Plan and others
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IR P 2 eI R - 2008-2012 & [u]fv fﬁﬁﬂ-fﬁ@F
%?H@WMMWWPIVJE*G@ JIREENIE 1990 F 7 [F 20%: 7 2008
PR R R f F(FEPC)fii & T EIA P J%%‘JJ@B@]’SE%E&@ )
(Efforts of the Electric Power Companies of Japan to Create a Low Carbon Society)z}
P AR =ER0 [ A f I3 (Kyoto Protocol) 1 1 » 204 i
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R E] 40%~50% » B (12 RUASRE ERfOfT D  F I B )0 2 L% )04 2020
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Decarbonization of energy at supply-side (Lowering of CO2 emissions intensity)

Expanding use of non-fossil —® Promotion of nuclear power generation based on the premise safety assurance

energy sources

—® Development and expansion of use of renewable energy sources
Hydroelectric, geothermal, solar, wind, and biomass power generation

- - —a@ Further improvement of thermal efficiency of thermal power plants
Improving efficiency Introduction of LNG combined-cycle power plant, Improvement of thermal efficiency of coal thermal power plants
of electric power equipment
—® Reduction of transmission and distribution loss
High-voltage transmission, low-loss transformers

—g Active utilization of the Kyoto Mechanisms

: Active utilization of the Clean Devel tM isms & investment in Carbon Funds
International efforts ve utilization lean Development Mechanisms & inve: in

—® Sectral approaches
Participation in the Asia-Pacific Partnership [APP] (Peer Review Activities, elc)

Improvement of the energy usage efficiency at demand-side

Electrification promotion, energy conservation and expansion of high efficiency electric equipment
. Heat pumps, heat storage air conditioning, electric vehicles, and others

Energy conservation ro— Participation in energy saving and COz reduction aclivilies by utilizing the domestic credit syslem

Utilization of untapped energy sources

Heat recovery from river water, waste incineration facilities and substations

PR-activities and provision of information aimed at energy conservation and COz reduction
Household eco-account book, exhibitions on energy-saving appliances and seminars on energy-saving

Load leveling promotion such as with heat pump & thermal storage systems
Heat pump & thermal storage type air conditioning/hot-water supply

Efforts by electric utility Efforts in office-use energy conservation and the use of company-owned vehicles
industry as users Reduction of amount of power
Introduction of electric vehicles and fuel-efficient vehicles

Research and Development

Supply-side
[—O Clean coal technolog_y, next-generation electric power transr_nission and distribution
R h.and Development. § | technology(Smart Grid), CO:z capture and storage technologies

| Demand-side

—@ COz refrigerant heat pump hot water heater, electric vehicles, and others

TR [FlfE 5-1
i 512 |1 fo A R

o APEIRRRRT

ARG ST P S FESEA 2 2 COy o IR i [ R A
fie g PR Y I S (e B f s E > 2 PN L s R )
A K e B S S R 2 3 i A S e 8 5 U T
AR o 9 o FURFED 2 Pl B LA 1 e o TR B R PR (capacity
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factor) » fi] F 1A= el 1% 3 B PSBEAET R - 300 Py CO, -

(8-CO2/kWh)
1,000
943 .
Fuel Combustion
Facilites/Operations
800
738
600 599
864 474
400 695
476
376
200
123
79 a8
. 23 38 25 20 13 14
Coal Oil LNG LNG Wind | Geothermal
combined
Solar Nuclear Hydro

Note: (1)Based on total COz emissions from all energy consumed in energy
extraction, transportation, refining, plant operation and maintenance, etc.
in addition to burning of the fuel.

(2)Data for nuclear power: 1) includes spent fuel reprocessing in Japan
(under development), MOX fuel use in thermal reactors (assuming
recycling once) and disposal of high level radioactive waste, and 2) is
based on the capacity-weighted average of COz2 emissions intensities
of existing BWR and PWR plants in Japan, which are 19g-CO2/kWh and
21g-CO2/kWh respectively.

Source: Report of the Central Research Institute of Electric Power Industry etc.

CORI R ¢ [l S-1 e
[fi' 5-13 FUAFRTRIE PR = S [ HPET

FUA T 2 Rl s oF s e NELE AR CO, (5EE
ISR (9 {7 9SR] [X o =91 %#ggma;r_?; A P PSR YR F
20 i[5l 70 & 4 I J—ﬁ‘.ﬁwlw;%% 3.4 Fg', > 81} 2009 £ BRI EROCE
) 0.412kg-COo/kWh » FEEERS 1970 & 2578 %F’lvﬁ%é}élalfvi%;% CIFERE (R 41% o
I S-14 £ 1970~2009 = of TR T S CRERLIERVESE -
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Electricity Consumption (TWh) COz Emissions Intensity
Nuclear Power Generation (TWh) (kg-CO2/kWh)

C0O2 Emissions (million metric tons-CO2)

1,000 0.7

| CO2 Emissions
900 Intensity

800

700

600 [~

500

400 -

300

200 |-

100 |-

0 0.0
1970 1975 1980 1985 1990 1995 2000 2005 2009(FY)

Note: The numerical value of “0.351*" and “301*" reflected Kyoto Mechanisum credit.
Source: FEPC

OUERS RS
[ 5-14 1970~2009 & '} 15% = 5 (Ol RVISH( 1 7 o

(self-generators))

o O
[T PRI RS - T (PR B
FR A 28 i’Flg’rf%J\\Bﬂﬂ"ﬁ EESCR
AR T B R A e ‘
112 FIRAE S BUSTAIE £ EBEEEL I 1 oo oot cont s
5-15 PUAA FE 2 fil M- an R T R T E D IR e T A =
RSB - F1 o 2 R B R R O - o
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3,598.17

D
98 99 '00 '01 '02 03 04 '05 '06 '07 '08 '09(FY)
R ¢ TR 5-1 ¢

' 5-15 FUAA SR 2 il FRR= 58 FEE ) 5 e R TR

o EIRITH 4 BN
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T8 FEPC Iﬁd ] E#&#‘wpd ST R m;rifﬁlﬁpa’;:gw*%@wﬁéfé?
AEH > = 2030 FAED # B ENT] Y gL =
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Country Comparison of Thermal Efficiency, Transmission and Distribution Loss, and Annual Load Factor

(9%}

1985 1990 1995 2000 2005 2006 2007

Thermal Efficiency 32.7 329 334 333 34.0 345 341

US.A Transmission and Distribution Loss 6.1 5.7 70 6.9 6.8 6.8 74

Annual Load Factor 62.0 60.4 59.8 61.2 58.7 56.6 56.6

Thermal Efficiency 329 339 36.2 36.2 356 363 357

UK. Transmission and Distribution Loss 8.7 8.1 8.6 9.0 8.7 8.6 7.8

Annual Load Factor 57.8 62.2 65.4 67.4 66.4 69.2 65.6

Thermal Efficiency (39.3) (39.8) 38.2 39.8 408 39.3 38.0

Germany Transmission and Distribution Loss (4.8) (4.3) 5.0 46 5.7 5.4 5.8
(Former W, Germany)

Annual Load Factor (63.2) (68.6) (71.9) 79.3 83.8 76.9 74.0

Thermal Efficiency 320 345 326 329 334 324 326

Canada Transmission and Distribution Loss 9.2 7.7 6.8 8.0 59 71 6.1

Annual Load Factor 65.1 65.7 66.0 68.5 69.2 65.5 67.4

Thermal Efficiency 331 358 345 420 N/A N/A N/A

France Transmission and Distribution Loss 7.7 TS 74 6.8 6.6 6.6 6.7

Annual Load Factor 576 629 67.9 69.5 64.1 63.3 61.6

Thermal Efficiency 371 37.7 38.6 39.0 42,7 434 439

Italy Transmission and Distribution Loss 9.0 7.0 6.7 6.4 6.2 5.9 6.2

Annual Load Factor 53.7 524 50.3 59.0 58.4 60.0 59.0

Thermal Efficiency (38.2) 38.8 389 40.6 409 411 41.0

#:Eacl;mpanies Transmission and Distribution Loss (5.8) 5.7 55 52 50 5.0 49

i Coripnies] Annual Load Factor | (60.4) 56.8 55.3 59.5 62.4 62.9 62.8

Source: Overseas Electric Power Industry Statistics(2009)

PHRI R il 5-1 -
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45
(%)
’£7U.K./Irelanc
43 ___—f’—-“\g_> —— Japan
/ | Korea RP
A/ [~ Northern
/\-—-\
41 Europe
France
==
(&)
S —— Germany
239 L US.A.
L
©
£
237
|_
35—
——China
33 «+—— Australia
India
31 A
0\:‘I:|||||||||||||||||

1990 1992 1994 1996 1998 2000 2002 2004 20062007 (Year)

*Thermal efficiency is the gross generating efficiency based on the weighted
averages of efficiencies for coal, petroleum and gas (low heat value standard).

*Comparisons are made after converting Japanese data (higher heating value
standard) to lower heating value standard, which is generally used overseas. The
figures based on lower heating value are around 5-10% higher than the figures
based on higher heating value.

*Private power generation facilities, etc. not covered.
Source: International Comparison of Fossil Power Efficiency and CO2 Intensity(ECOFYS)
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o e Gomparison of CO2 Emissions intensity
(power generating end) in Major Countries 2008
Preliminary Calculation by the Federation of Electric Power Companies

1.0
0.9
0.8
0.7
0.6
0.5

0.3

France Canada Japan Iltaly Germany U.K. U.S.A, China India

) I L _J = t’j}':i L_J DT

40 7

60

[ ] Nuclear power
I I Hydroalectric powar
I 1 New energy, waste

JR
100 2

(%)

Nen-faszsil

powWer source

Ratio of energy generated

CER VR Tl 53 -
[l 517 5 R 8 % LE4(2008)

Power Generation Composition by Source in Major Countries (2008)

#* Fiscal 2008 figures

* Sourcel]EA Energy Balances of OECD Countries 2010 Edition /Energy Balances of Non=0ECD Countrles 2010 Editien
*Including household power generating installation in Japan

# Including CHP plant (combine heat and power)

(%)
Coal Oil Matural Gas Nuclear Hydroelectric Others

OECD
Total

US.A. 19.29

Japan

Germany

France

UK.

South
Korea

Italy

1.49 .40

.58
Source: IEA "Energy Balances of OECD Countries 2010 Edition”

PRI IR [ 5-1 -
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o R[BUBE : R HHG

T |14 2 (water heating)flffﬁ:‘,ﬁ*,%if e FISHH Wi ‘J*

ALEY 30% » PNIFSE— SISO Ao R e i b o ﬁ[ fif]
= & PP o PSR l ARSI ARRREE T o maenn
UM EcoCute & il [THRLF[™ | CO2 [RELI R NE TS i « i)
I e o AR AR AR %@FI TRD S0%[97 SR o PN 4
s R LA S LR LS e A LG N U e
e o P A 2 AT 2 SOOI PR A9 14 = S PR R
12% > 795 1.2 B -

Pad

EcoCute Hot Water Supply Structure: CO2 Retrigerant
Heat Pump Hot Water Heater

Temperature Control Knob _

Electricity1 { Kitchen
5 Bathtub
H aD
amosrei 2 oo |- Shower
v ij i Refrigerant sbove
above ]| g Cycle ﬁ :aboves
2 T = Floor
E heating

Cold
Water

Supply
( Heat Pump Unit ) (' Hot water Storage Tank )

1 Electricity Energy  + above2 = Atmospheric Heat = above3(Energy Obtained for Hot Water Supply)

CO:z Reduction Effect of Heat Pump
0 5, 000 10, 000 15, 000 (10,000t.002

COz emissions
with current systems Hume
(Fiscal 2002 results)

COz emissions

if heat pumps CO:2 emissions reduction potential
fully penetrate approx. 131.14 million +-CO2
the consumer and

industry sectors

Source: Calculations by The Heat Pump & Thermal Storage Technology Center of Japan
EVRIT ¢ [l 5-1 -
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Prospect of CO2 reduction effect
of heat pumps/thermal storage system
(Including industrial high temperature and agriculture)

Il Home heating Home hot water supply

(million Il Commercial air conditioning Commercial hot water supply
t-CO2) W For Industrial use(boilers only) [Including high temperature rangel

oong — M For agriculture

200 — .

180 57 million decrease

160 —

140 140 million decrease

120
100
8O
B0
40
20

0
Current 2020 2030 Potential

PRI FS-3

[}%1[5-20 EVRCEEE G R R %c‘ﬁﬁ‘i’?& g2

Conceptual lllustration of Regional Heat Supply Service
Using Urban Waste Heat

[1
FEEFERFE ]
hbhhhhhb

Commercial Area | | Residential Area ‘

Utility Service Center Plant Regional heat supply serviceusing river wat

(Hakozaki area)
( Heat Pump ) ( Heat Pump )
4") Network of Heat Sources

wage ion Un dergmund
Tre: mam Plant Factory Lighting Human Body Subway Shopping Mall

@@@@@.@.Q@@

R R ¢ [lS-1

th\dllg Udrg und e

[piS-21 FII I REE AR Bh s A5
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wflztfw ISR TR (RN o 2 SRS - A
EFERYEER S o Oy P Y ) ’E'Ytr}a‘JJF'ﬁFEﬁEJE? 2020 3%

1 F ;ﬁﬁ?fﬁﬁﬁ I(Eu : plug-in hybrid vehicles)" [F Ry 3% -

Electric Vehicle

{Mitsubishi Motors Corporation, i MIiEV)

Fast Battery Charger

CO2z emissions (million t=COz)

40
COz2 Emissions
Suppression Potential
Approx.
26 Million t-CO:2
30
I Freight
[ Passenger
10 r:1
0]
CO:z emissions CO:z emissions
from mini=-vehicles under if all mini=vehicles
the present conditions are replaced with
(Estimate value for fiscal 2008) electric vehicles

Trial calculations were made assuming that electric vehicles (electricity consumption: 8
km/kWh) are substituted for mini-vehicles (fuel consumption: 19.2 km/#) The Federation of
Electric Power Companies of Japan made a trial calculation using energy consumption
values in the “Automobile Transport Statistical Annual Report for Fiscal 2008” by the
Ministry of Land, Infrastructure and Transport

SR ¢ [l -1
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1A ﬁ’[ HIEL S B = Ja _F|J(Korea Electric Power Corporation,

KEPCO)

N ;ﬁ;‘,gﬁ;;ﬁlﬁ_?&ﬁ:mﬁ (2011/11/7)
(- )KEPCO [plg?
® IR HAA H‘E‘aﬁ'61”Trj °

Large scale customer
Customer J (electric demand is .ngl"St?:I“:r aJ
Over 30MVA ) i Speciai aré
/ ) b
Power purchas (t K.IE]PSEP les) ] Insuffici&fmt
agreement X rans./dist/saies electrici:tv
PPA(4) | , Er'cr:;tse supply
{operator 4_1
Dispatch . :
offer Insuﬁlment_
offer BIQC!:!’II‘I.:IW
" v
Generator(6) | IPP(89) | Community(27) |/

e § ¥ ¢ KEPCO (2011), Green Growth Strategy-A New Vision for the Power
Industry.

B -1 e R

® EBIIRR M RIS T RI T o [EE ETTH *SEPEEE AR
SESITE RS (X3 1 S Ve 7 s i ST A SR
[IERRB RS (NS TR (5 Do B BRIk
U T pIE Eﬁ‘f?ﬁl@ > T RS o AN PR = L Y
SRS PR 15 3 FIHET R (2 NP -

® 2010 = fE [fgj%[%ffﬁ['%fﬁj’?fﬂﬂ_k : T‘j}F: 18,716 -+ [i£(24.82%) >
23,080 7 JE(30.60%) £ 1,125 JR(1.49%) ik [~ = IR 19,422
CHE25.75%) * 481 5,372 T RE(7.12%) 42412 3,900 7 RE(S.17%) -

F g&ﬁ:ﬂi 2,127 T £(2.82%) » 'J~§‘J§§ %?[@J(Generator for Residential
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2010 #@@If,qjﬂ%lﬁ?ﬁm RSYIT GRS 144,856 pﬁ@(z«n 4%) >

193,476 1 Y (41.9%) > ST 100,690 1 Y (21.8%) e[k

5 14,693 [1FYE(3.2%) » N1 2,084 FIEYR(0.5%) - iy 10 5,949

Fire(1.3%) - 17t 461,747 [1 g

3L ! FE T

W LTI = R RS B G 76,078MW - [ KEPCO = 6 ¢
BRTE 2 LV AR BRI ED 65,560MW » 5= B FEARUE[EL A 1
86% °

I - KEPCOL0096HEE ) 2 B ERo%s » 2 [l1 » i bseaiis
30,676 ST £l (c-km) - RETTHES 256,317 [T FRF (MVA) »

W [EEHI : KEPCO st = [l ks » st 428,259 [pl
k2t El(e-km)

RIS -

B GEEYE 664 [BS

mOGEIET 350 [BER

B P 19,229,000 K

B EFE A2 AGS&P)

KEPCO & &1 ** il

W 6Kl L KANPGJR=S s gl = ) ~ KOSEP('f /=F|
F AR LS ) ~ KOMIPO('F /=2 F) & §ifiat fris = ) ~ WP(F )y
R Ef-TRAE L )~ KOSPO(F U2 F | 4 feipiak s =
EWP('f )2 & fEVRsE L ) «

B 4520 Rl KOPEC(T A5 ~ KPSGEFSARYS) ~ KNFC(F)
SRl ~ KDN(EYFYIR) -

WA AR Al LG U GRS 288872 FTRS)
KEPID(zﬂ[Fﬁi%yﬁ) KOGAS(LNG 3£[ %= i = 55) ~ KDHC(h
W) -
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AR 1 ]’B}%ﬁiﬂﬁﬁ”@ E\ﬂj F'EFJTF@@(System Average Interruption Duration

Index ; SAIDI)E‘E@' 6-2 Ffrt. o By I SRR ] [112004 =

18.6 75 &= 2010 = 15.18 ;5 -

SRR (T&D Loss) © R 6-3 i » R FEHEI R 111 2004 2 4.51

%[ = 2010 =+ 3.999 -

KEPCO ¥4 + P 6-4 70 » 1T, IFG 0 » 192 158

SR R TEEE I S PR R AR R B
A SR S YRR B B l‘ﬁ’?‘flﬁlﬁ'ﬁ A BB e A IR
HifvkL » KEPCO F2fie 5 ff1 7& AN T BIE S AU %@ﬁﬁﬁ o

(minute/customer)

188 188 BB

. ¢ "-\1—5.-15

1004 2006 2008 2010

* System Average Intermuption Duration Index
ORI ¢ [l 6-1 -

Bl 6-2  KEPCO 5 £ o Pl s Ll 76

T&D Loss

451%
—i ]
402% 3 99% 3 99%
2004 2006 2008 2010 :
Ilj

YRIIR < il 61 -
[ﬁ[ 6-3 KEPCO ﬁﬁl?ﬁfji
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Gansu : 98.8MW
_____ . Neimenggu : 627.5MW
' Shanxi : 4,432MW

~ Saudi Arabia

. Rabigh, 1,204MW

. Mexico

Norte 11, 433MW

Cockatoo{Coal) | h
Moolarben{Coal) | ;
______________ | Bylong(Coal) |

- y Ownaview(Coal) |
.

Adaro energy(Coal)
Bayan Resources(Coal)

Generation 12 Pr o;ecte ! 4,772 1[“’1} (18,919 AW 2}) i
T&D 11 Projects
Resources TiProjects R

Thijan : 1,200 MW
SPC{Naga) : 44SMW

Cebu : 2000MW
Generation 14 Projects Lisbon Star : 1,500MW
T&D 28 Projects
Resources 2 Projects 413 1) Shareholding Capacity

2) Total Capacity
W T ¢ [lp 6-1 -

[A! 6-4 KEPCO Y 91 5t 7

( )1&\ [’?}'i \,\FJ
® KEPCO #* 2020 = ElfJ’E:ETFjJ ffﬁ?ﬁ[f;lﬂ’?} R 2 SR S MR D A ﬁj s FHR RS

R ) 047 © R P SRRSO © BB G 2 SR HTE
ik S, Fé_pqsﬂy 6-5 5 o

o | 2020slogan | {EPCO 2020 Vision N
S‘l’hink Green, Triple Sales

Strategic Sales: US$85B ROIC: 5%
Ohbjective

Overseas Sales: US526B CO, Reduction: 30%

Leading Expanding v
MidLong-term =8 = Drrving
Strntegx\

Advancing
Innovation &

Green Technology

Business Markets Global Business

Mid/Long-term
Strategic Tasks

PRI ¢ I 61 -

q%ﬂ' 6-5 KEPCO2020 F Eﬁ'l’?*}:%’?ﬁfﬂ
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M et £ SRR TR £ Rl

SO IV AR PR S 2 6-6

L ~

~

© CER trading : USS127M(2020) l

~
Business saeior cliversiiicstion

~ Carry out M&A on utilities and

companies with original technology - SFs CDM, CERs portfolio

 Green sales of USS13B (°2020) “ Commercialize new&renewable

energy projects

Creation of
Green Value

Overseesbusivesseipension |,  @reen tecimolosy leadsr

= Develop business models by © Invest in eight core green technolog

region/country - smart grid, export tyvpe reactor
Y Export 10 units of NPP, self-reliance @ Develop and commercialize

rate of 60% for energy resources (2020) packages of related technologies

Y S -

713

TR IR TR 61 -
[f 6-6 llxi KEPCO [ e [t

(Z)5 Fitd=FHa
® B 1&75 jfirlr’iFﬁ?a%W”%
B I IGCC - CCS ~ 19 Tt -
[ smart grid » superconducting ~ HVDC
" R A R
® PEWFTRE LIRS %F'q%\l 6-8 - » éw?ﬁ KEPCO & [~ 2 |
TRVAEEIAE -~ SRS - F) % OV AR R IR £
® EHTUEH P 6-9 T o KEPCO S R i ] i - 38
PR R
® R ISURIREAE > R 6-10 A o i #REEE 2020 F CO2 VLI
EREERL S SLBAUYE D 3096 -
© RREFH LR o R 611 T WRE YR - ) % Sl - SF6 CDM

L
[§ES
',
(S Y

-
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- |
Pl Generation Lasmissions Sales
Distribution / /
IGCC+ Smart Grid EV Charging Infrastructure
(: . Charging
egtined bhashe) D 1 Combine IT 0 comvntil - ~
arid— Tntellgen powey Y Corc: R
system, optimize utilizatiet>*) : :
|
CCs** Superconducting E
%ﬂm '&::E;]E‘?g:ﬁiﬁ F“Illlllllllllllllllllll |
* Reduced power loss d
* Lower cal e
construction costs | All-electric Home
=d |
[B¥DGE:
Export type . AC 1o DC fo AC
reactor LS L
* APR100, | P m———
APRI400 i * Cross-border power connection,

i new/renewable energy connection, tc.

*1GCC - Inegrated gasification combined cycle **CCS -

R IR [Flb 6-1

Carbon capture & storage  *** HVDC : High voltage direct current

"¢ Pl sieius of ereup compeniss

10%
8% L}

5% 0/

o

Q200 a4 16 18
Quota: 7,104GWh (2012) — $1,103GWh (2022) (7.2 times 1 )

i1

@ Installed capacity(2010) : 635MW (1%)

G@aeration : 1,705GWh (0.42%)

(Generation facility (MW) _) Eeneraﬁon amount (GWh) ]
e Photovoltaic 38
Phoml?lhic ! Wind power 91
T Hydro power Small ydre Hydro power
.-,E 59 power 1314
o \ 239
Small hydro l‘ue’ljcell
power pA
33

—  Selaglo cneioymb;

“Economical resources development
- Considering REC** prices, penalties,
unit generation cost

Photovoltaic 22%

1GCC Tidalpe
v Portfolio composition .
- Short-term : Fuel cell,
small hydro power, onshore wind power
- Midleng-term : Offshore wind power,
tidal power, IGCC

Fuel cell 4

** REC : Renewable Energy Certificates

* Renewable Portfolio Standard

PRI ¢ T 6L+

913

il 6-8 FEWFTIT] & fEVRID
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Summary.ofistages

i Develop a track ¥ Commercial
record operation

b Varifo
Verify # Develop large
commercial

i Amass operating
EX[ETIENCE

feasibility scale complex

E 100MW 1 400MW i 2,000MW

20112014 | : 20152016 o ¢ 20172019

(4yerrs) | Cran (@ years)

i KEPCO I KEPCO

1 SEC + SPC

 USS545M & USS 17200 1 1755 GOO0M

= Develop future core green growth engines & foundation for profit creation

PR [T 61 -

il 69 #EH 2t 115

r L - “'h..l
Nationalfreductionjoolicysss) KERCOstarget y

@ National CO, reduction target for

® Operation status
2020 set in Nov. 2009

- KEPCO: Accounts for 29% of Korea’s total

- Reduce by 30% of BAU level emission amount

(Unit : 1 million ton) - Minimize CO, emissions through
BA optimal facility operation
813 * Transmission & distbution loss rate : 4.0%

Generation efficiency - 40.8%

594
@ 2020 target : 18 million tons | (BAU10% })
1 = T&
298 -
= Newtech 3%
l . J
efficiency - c;;::n iz
= 6%
1990 2005 2020

million t
* BAU - Business as Usual el
Low carbon energy mix 14
@ Implement a national greenhouse Raise facility efficiency 1
gas control scheme (2012) New technology (CCS/IGCC) 2

Transmission & distribution(SF g reduction) 1

SRRl 61
[ 6-10 315 (SHRACVRI 6
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{2020 target : 6.9 million tons, US$125M

CE e o

U strategy
- Develop a portfolio — Develop business
model - Maximize profit

Overscasgeneratin| 32 | s | | gKEPCO's status
enemable cnerey ‘ 19 H 17 ‘ | CERs: 770,000 tons/year (USS14Mvear)
SFé CDM project | 18 ” 13 ‘ i - Domestic : 1 case, 150,000 tons

{0 SF& CDM project

- Distribution : first to register CDM project
with the UN (Eeb 2011) / 150,000 tons
M aes CDOM
| Asis (100%) To-be (30%) Project
Emuit to atmospher Enut to atmosph
| (97% Rewse)

- Transformation : 1.3 million tons / US$23M in profit

{& Renewable CDM project
- Chinese(Inner Mongolia) wind power,
- broader use of renewables in Korea

YRR ¢ Il 61 -

Overseas : 13 cases, 620,000 tons

Carbon

Network

* CAMS : Carbon Asset Management System

i 6-11 71 3 S

=~ KEPCO fif [

®  KEPCO YTHF e s (17 DSM 7535 » Gl 6-12 s » L b b f1aih
DSM R #5471 2010 & F 5L fﬂ;ﬁ

FEE 5 2010 F3E 71,308MW > §R

o

f‘i
X

Hi 2 (Demand-Side Management ; DSM)5} &1

f/so,oou 100% ‘\
— 76,580 77662 75078
g 73,124 - 95%
e ) W DSM
70,000 —64-558 ! e W,
&,_,_-—D"'—_U " 71,308 [ 9% i
s ;:——ﬂ,?g?
' 2285 62794 | gsy | "O=Facilities
58,980 (MW)
50,000 d 54,631
51,264 - B0%
40,000 N = ®Dagk
o0 77.6% |
w000 | 76.2%  76.2% 76.6% T (Mw)
‘ 73.8% 73.9% 74.1%
L 70%
20,000 =O=| oad
factor
10,000 5% (%)
2,021 2,521 2,389 2,607 2,674 3,383 3,287
= ; . ; ; 60%
K 2004 2005 2006 2007 2008 2008 2010 ‘j

€0 $ ¥ KEPCO (2011), KEPCO’s Demand-Side Management Programs. °

[l 6-12 KEPCO Y75 T 2 (15 DSM #b #5
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1961-1980 & WIF] 45 0 (L1 H T ¥ 5 + 1981-2008 F W g e o1
TR 2009 5 @ FRELIE [IE] 5 0 B 613 -

= 2010.1.13 12h 68,963MW
* Heating

» 1990.8.13 15h 17,252MW
* Air-Conditioning

= 1980.11.20 18h 5,457MW
= Lighting, Heating

1961-~1980 1981~2008 2009~
PPRI IR ¢ i 6-12 ¢
[ 6-13 L)

DSM I/E“FE‘c[J?F, %?itw S AR - BERC 3@bﬁ%lﬁ%‘f§,ﬁq§[l6 14
F o
DSM Jb‘%fﬂﬂ#ﬁ?‘qu 6-15 Fr=. o

- ® Reduce uncertainties
coming from facility
barriers

® Decrease required
investment and
increase availability
of facility

@ Mitigation of
environmental
burdens such as
global warming, acid

@ Saving of nation’s
total energy
consumption and

SRR [l 6-12 ¢

Al 6-14 DSM 1/ [ 15!
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LG” Evaluation Results

Policy, :
Plan Approved Plan j
‘ ' Performance Report

Funds | | Coordination ESCO
I Contract

Funds |

pe—

J- Incentives
—_——

Participation
* KPX DSM Programs : Day-Ahead DR, Hour-Ahead DR
R TR - [l 6-12

q@a‘\' 6-15 DSM 5’?{’?#{[7%

®  KEPCO DSM &) b I B s fiprissepyfiip - e 6-16 i -
B EEEEIEE o HEF SR
& RO R e FE 6-17 e -
& VRPNV s FEE 6-18 B -

B Lo nasemars Y ousy oy

© Demand Adjustment W
kW Program of designated
0 period
- © Demand Adjustment . RN .
Program of Advance i o
° = Notice
Hro Remote control system Hr
for HVAC in building
- *Demand Controller o Energy Efficiency Lighting(LED)
297CA o Inverters for improving Motor Efficiency
4 Y
_L' l ¢ Cool Storage System © High Efficiency Electric Transformers
© Energy Welfare Program

\_ Hr Y, J
FERF IR ¢ il 6-12 =

QEM 6-16 KEPCO DSM Ff#1
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([
© Customers

Peak reduction (Mw)
- Commercial and industrial customers

1700

(peak demands 2 300kW) )
- Peak demands reduction 2 30% == ll_r
1500

(at least more than CBL) — 2008 2010
Incentive (SMIL)

© Periods |
- July 19~23, Aug 9~13,23~27 -
(15 days excluding holidays) ?ﬂ ' rH
@ Incentives T e
= $0.76~0.93 / peak demand reduction (kW)

CRRI ¢ I 6-12

617 R g 2

[_ -
© Customers
- Commercial, industrial customers Peak reduction (Mw)
(peak demands = 300kW) o0
- Reduction of load for 30-min. o l l_
: 2 10%(or 20%) of CBL ., Lol >
‘j‘ Periods J 2008 20-09 2010
Incentive ($MIL)
Summer Winter -
Month 7.8,9 12,1,2 - | -
s 11~12am  10~12am - l
13~17pm 17~19pm OJ ) , ., >
© Incentives 2008 2009 2010
- $ 0.36~0.57 /avg. load reduction for 30 min(kW)
L

PER[ IR ¢ Tl 6-12 -
[ 6-18 Fi g 1l %ﬁ*ﬁ“ﬁ‘ﬁ%%’. Ry 3
& AR R 6-19 T .
& S HVAC iatdifft o 0 i35 2l 620 Fr

& HEHE S SR 6-21 A -
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@ N

@ Comparison of system operations |

© Storage cold heat during the off- peak
period using low-priced electricity
© Using cold heat during peak

time for air-conditioning

© Installation Incentive
- $350~$480/kW (peak reduction)

© Incentive for designing
- 5% of installation incentive
(to company which design the system)

Cool storage Sys. J

b
SR ¢ [l 6-12 -
[ 6-19 [y 0 18 950

© Install this system for the purpose of Refrigerating

machine

load management and energy saving

© Control electric systems remotely
in emergency situations of low

supply margins )
W -

Installation Incentive Server (KEPCO) -
- $35/kW (chiller’s power consumption capacity)

Air-con.
facility

€

© Incentive for reduction
- $0.3 /kKWh (if remote controlled)

8 System
iu(;:JBNISDW Air-con.

.
R IR TRl 6-12
q@aﬁ' 6-20 @ 57 HVAC @fﬁ}ﬁﬂ—??ﬁb’?‘f}"'f

4 D

© Install this device for the purpose . : Control signa

Elec. Power 1
signal WP, EOI signal ¢ ]

of control installers’ Electric

B
demand o

| Wireless

© Customers _ Transmission

- electric demand is over 500kW =l
« B
© Installation Incentive ﬂ : 1 o
- $1,500/EA 1 'S

Demand Controller Wireless DC

.

ORI Il 612
[ 6-21 SB35
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] ;@4[—F’j:3@;«r}<ﬁ%§f§,ﬂz 47

*

L SRS R Y 21T > R 622 7

. @wa?ﬁﬁﬁ$v%§ﬁ’%ﬁ@mﬁﬁw
& HH Fﬁ[ﬂﬂ\ F Fo A quglll 6-24 Fr.

& SEUFEIRRAIR AT IS T R 6-25 e

7

© KEPCO gives incentives to those
who install high-efficiency
lightings.

(KEMCO operates High-efficiency
Appliance Certification Program)

© Incentives

Cateqories Reduced Power| Incentive
? (W/EA) ($/EA)
Led lightings
(bulb type) 3~50W 25~90 5.8~15.5
Led lightings
(flat type) 8.5~75W 9~37 29.6~80.9
Led emergency | ouqw | 1541~ | mgaans
lightings

5

High efficiency LED lightings 4

R R [l 6-12
[ 6-22 3 sz[“n\ i

R 1

/t'{-‘ Control the rotational speed of an
AC motor by controlling the
frequency of the electrical power

supplied to the motor

© Effect : Reduce electricity

consumption more than 34%

© Incentives : $68 / reduced loss(kW)

Capacity 7 30 110 | 220
Reduced Power(kW) | 1.3 | 10.2 | 37.4 | 74.8
Incentive($) 96 687 | 2,184 | 4.368

ﬁ o |
—f 7ﬂx
- {g,
.

I

200/d00¢
0HL

ouTeuT

Variable Yoliage
Variable Frequency

I ) AL

6) By-pass Line

Contralling

Rotating sneed of
Ihe Mator

G) EMPR

VAGUna 2)Noks  30CUne &) LCR Filer
Reactor  Fler  Reactor

PRI R+ IR 612 -
il 6-23 i

-6l -

?*5 —H;{\/\Elg‘—vl ?J
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7

© Types
- Amorphous Metal Type
- Refined Magnetic Domain type

Silicon Steel Amorphous Metal
© Effect : Reduce core loss by 70%
© Incentives : $450 / reduced loss(kW) RS =
i
kvA 100 | 500 | 1,000 | 2,000 | 3,000

Reduced Loss(kW) | 0.6 2.5 5.1 8.1 10.6

Incentive($) 360 | 1,125 | 2,205 | 3,645 | 4,770

\ Refined Magnetlc Domain

PRI R+ R 612 -

/

ﬁ%ﬂ' 6-24 HH ?b[ﬂﬂ\ E oA

© For the low income group to live better
life and increase the sympathy about
efficient use of energy

© Details of Support

- Installing Energy Efficiency Lightings
- Exchanging CBs and Wall Sockets
- Security Check-ups

- Energy Bill Saving : $30/yr per household

© Results

Year | 07 | 08 | 09 | ‘10 | Total
households| 147,568 | 131,428 | 132,220 | 67,552 | 478,768
budget(M$)| 20.5 19.3 20.6 11.6 72.0

PRI il 6-12

[fi 6-25 R f=IRE FIE AT s 1 2

DSM it 35 (o8 I bt i e s 1 bRt )

Eal [N N RS 5 = TS I?_qu 6-26 - o 5} KEPCO IV DSM Ft » [flif 1d
}‘?Eﬁ,'ﬁ: 2010 = [y 77.589% > 2010 = £ {=[ 1% 4.59% > E‘J“Iiﬁijﬁl@”‘“iﬁﬁ@ 12

FHET- o R 627 F -
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’09 Results(MW) 10 Results(MW)
Programs , .
Peak Reduction Peak Reduction

Demand Adjustment Program of designated 1,649 1,648
period

Demand Adjustment Program of advance 1,571 1,457
notice

Cool Storage System 45 20
Demand Controller 85 42
Direct Load Control (Pledged) (1,335) (1,380)
Emergency Electricity (2,350) (2,350)
Conservation(Pledged)

Energy Efficiency 27 70

SRR PR [l 6-12 ¢
[fi 6-26 DSM SRS 553 BT

» World’s highest level 77.58% (2010)
- improved 4.5% by DSM

» 3,383MW(2009) improved 5.6%(reserve ratio)
» 3,237TMW(2010) improved 4.5%(reserve ratio)

» 12 DSM programs
» New 3 programs in 2009
» Various R&D activities

~ Stable Power Supply
~12 consecutive yr #1 in customer satisfaction survey
» PLMA Demand Response Awards (2006)

R IR Rl 6-12 -
q%ﬁ' 6-27 KEPCO [V DSM F & 45&

® F HIH
m KEPCO [V ﬁl;ﬁﬁjﬁﬁrrﬁ(mm Grid)f & Fgf'ﬁéﬁ' 6-28 . > ?ﬁ%ﬁfﬂ%ﬁﬁ‘jﬂ?}
[1](Smart Grid City) - I?—Pﬁ%ﬂ 6-29 . o
m SG ﬁ_i‘éﬁfﬂ% Ko EE(DR) 55k Es‘fq%ﬁl 6-30 ~ q";\l 6-31 Fa- o
L “}ﬁ'ﬁﬁJ?&iEﬁjﬁ%@r% ’ &aﬂ' 6-32 B o

-63 -



( Reduce in Green-house Gas
\ Improve in Energy Efficiency

PowerGlhid

Deployment of No Carbon Ene Sources (Wind/P

Reduction in Enem Loss to Oﬁ'mize Power Flow
Advanced Electric Service to Increase Consumer’s Value
Smart-Grid based DR to Shave Peak-Demands

VR ¢l 612 -

qgv 6-28 KEPCO ?ﬁ'%fﬁJ}qﬁ{ﬁ(Smart Grid)[ 142

Nuclear power plant

CORI R ¢ [ 612

qgﬂl 6-29 ?ﬁl%‘@? %ﬁlﬁ‘ﬁ;ﬂj
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« DLC(Direct Load Control) through AMI

. .+ Public lines (CDMA, « Utility owned lines,
SumuBicstoR N Internet, etc) such as PLC
Target ~ Small C& +HVDC « Target to all customers

Devices  Large C&l -+ User specified devices + User specified devices

* Incentive—-based DR linked to Wholesale

Range of Small C&l - N/A « Target to all customers
application Large C& - Under emergency only  *On aregular basis

R IR TRl 6-12

[ 6-30 SG T VAR I(DR) 7K(112)

Real-Time
Pricing

RTP Signal

Infgrmation <

nghtmgLI 2

_fomrm HP & AC Smart
5:‘:1—|M‘L Building
amor | 37 Lo

RTP Signal HeEI_ & Relm

Critical Peak
Pricing

Operating
Center

Renewable

Metering - So
Information =(/ l W
EV Charaina station S
B HE

PRI ¢ T 612

il 6-31 SG ™ 1 it = I(DR) 7%(212)



b

The number of smart meters to be installed (unit: thousand)

20,000
18,000 f
16,000

14,000 /D/
12,000 ﬂ/
10,000 /

8,000 -""/

6,000 ‘"/

4,000 /

2000 2000 2200 2200 2200

‘mﬁooo
2,000 0T o 1500
50
O 4
~0g 10 M 12 13 14 s 18 17 18 18 20

# of meters installed oy o) 700 1 000 2,000 2,000 2,000 2,200 2,200 2,200 1,600 1,420 17,920
(thousand)

PRI il 6-12

I 6-32 B

© IR ] 2 VR | (Renewable Portfolio Standard ;. RPS)I= i
FR OV R PR AR SRR > 2011 8 9 F] 20 |1
RPS FTI ~ il o iy S5 6-33 Hio

RPS Background Development Process
'd N

-

Low Achievements of the ¥'The 2" Renewable Energy Plan
Renewable Energy

»Dec. 2003, RPS proposed

Diffusion Policies

¥ Green Energy Strategy
»Sep. 2008, RPS clarified

¥The 37 Renewable Energy Plan
»Dec. 2008, RPS Adopted

L >

Arising of the Needs for
the New Replenishment
Policy to Achieve the Goal

Expected RPS Effects

Need of the Methods for

Climate ‘ Green @
- Change Growth Security
Prevention
\ J

the Goal Achievement

¥ §¥5i : Son, Sung-ho (2011), Korea RPS Policy Scheme and its industry effect.

¥ 633 RPS P} - s 2 T

- 66 -



ALY ) % [ R R 634 77

* New & Renewable Energy Diffusion Goal

» 2030 Portfolio Forecasting m

: Wind 42%, Ocean 16%, Hydrol5% Etc.  Geothermal
Hydro 5% % Ocean

15% 16%

PV
5%
Ocean 42%
Biomass
10%

PV
6%
- <+ NRE portion of the
Electricity : about 7.7%
(2030, forecasting)

¥ Source: “the 3 New & Renewable Energy Technology Development Plan (2009-~2030)", Korean Government, 2008.12

PRIV < il 633 -

[fl 6-34 [hyibErI £ fIRE AR

7 S THEE | % R LRI R 6-35 T 5 FJ % fE R
o TR P 6-36 -

NRE Supply Portion (2009 Data based)

1.8%
1.56%
5% 1 1.33%
v 1.08% 1.02% 1.03% 1.00% 1.06%
4__——'-"-.
0.9%
oo 0.46%
0.33%
0.23%
03% T o10% 0.11% 0.12% 0.16%
0.0%
2003 2004 2005 2006 2007 2008 2009

—RES share in Gross Electricity Production (including the Large scale Hydro Power)
~RES share in gross electricity production (Except the Large scale Hydro Power)

FRR I [l 6-33 -
[l 6-35 XTF e ylEF | & FETR (AR SR P
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NRE Facilities Capacity (kW) NRE Generation Result (MWh)

300,000 o 2500000 1 (naywh)
a00.000 -
2,000,000 |
700,000 -
600,000 -
1,500,000 -
500,000 -
200,000 -
1,000,000 |
300,000
200,000 - 500,000 -
o [ l ' I l
0 T 20m 2005 2007
2003 2005 2006 2007 2008 | |
FuelCall | | | rozs | 1051 | ez | FuelCel | - | s | el | | 3w | |
T 1038 1881 4581 20003 | 7e250 | asimos | |"PY 9872 14,399 11,022 71,279 284,315 566,191
" Bio 20,020 21,620 23,793 73,095 | 73793 | 7a94 | " LFGBiogas | 146927 129,595 154,521 307299 416,359 455,542
B \Wind 10,234 80,137 40,781 169,733 188,182 za8172 ™ Wind 47442 129,888 238911 375641 436,034 678,000
BsmallHydro| 4,148 | 6838 | 11482 | 16,462 | 28182 | 3osez | "smallHydre| 165979 | 179,182 185201 | 228415 | 218331 | 225429

¥ Whole diffusion portion is low

| ¥ When t the Hydro, it's lower

PRRITIR [l 6-33 ¢
[f 6-36 F| % f

© U] F VRIS R 6-37 F ¢ BIFF|F fIR(NRE)S PR A - 2

Renewable Energy Policy in Korea

FEd-in Tariff Rawomomhle Portfolio

Agreement Standards
J 2012
Voluntary Arrangement Pricing Decision
Between Government & System using
Public Enterprise Market Mechanism

Renewable electricity
Purchase system

Obligation for renewable energy electricity supply ratio

Renewable Portfolio Standard (RPS) Renewable Obligation (RO)

- Recommendation to procure some portion of the electricity resource portfolio to
include renewable energy resources

- An Obligation to the Electricity Suppliers to supply arranged portion of generation
by the Renewable Energy Resources

- United of Kingdom, Italy, Australia, etc.

R IR - TRl 6-33

[ 6-37 PHIRLF] £ IR
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B 1987 - Promulgation of the Promotion Act for

NRE Development
» Making the legal basis of NRE Technology Development

B 1997 - Amendment of the Promotion Act for

NRE Development, Utilization & Dissemination
» Making the legal basis of NRE Dissemination

N 2002 - Amendment of the Promotion Act for

NRE Development, Utilization & Dissemination
» Including Obligation to the Public Office, Certification, F-I-T, etc.

H 2003 - 10year National Basic Plan for NRE

Technology Development and Dissemination
» Target: 3% by 2006, 5% by 2011

W 2012 - RPS will substitute FIT system
PRI ¢ Il 6-33 -
[fi' 6-38 B3 F | % {EVINRE) S PR

® BT FEIFNRE)F 55 45 - 2 6-39~6-41 .

B Programs for promoting NRE deployvment
»Subsidy Program
»100,000 Solar-roof deployment program
»Regional deployment Subsidy program

»Loans and Tax incentive program

B Programs for promoting NRI utilization
»Feed-in Tariffs
»Public institutions’ Renewable Obligation

»Renewable Portfolio Agreement

TRRITIR A 6-33 ¢
[ 6-39 BIFF | F [EVRI(NRE)FE 208 #5(1/3)

- 69 -



H

* Resources : PV, Wind, Small Hydro, LFG, Tidal, Wastes

;pphcs.lble * Criteria
esources - Governmental grant and Fossil fuel less than 30%o
—
 p—
* 15 years : PV, Wi
Period 15 years : PV, Wind
* 5 years : Small Hydro, LFG, Wastes
e—
| —
Capacity * Accumulated Capacity limitation
Limitation = PV : S00MW(3MW/company), Wind : 1,000MW
——
Adjustment Basis price and period can be adjusted considering
of Basis Price fuel price, technology development, commercialization level

BT ST and power trading record

FRRIF IR ¢ Tl 6-33 -
[ 6-40 B % FEVRI(NRE)F 2208 95(2/3)

(

m NRE diffused by FIT system
W 250 sites, 355MW operates at the end of 2007
m PV(184 sites, 39MW), Wind (8 sites, 171MW),
Hydro(46 sites, 62MW), LFG(11 sites, 80MW)

Energy Type Accumu]aTed Accmnulated Generation
Number Capacity (KW) (MWh)

PV 184 73.6% 39.030 11.00% 24.067 2.81%
‘Wind G 2.4% 171.395 | 48.30% | 333.582 | 39.01%
Hydro 16 18.4% 61.833 17.42% 220.040 25.73%

Fuel-Cell 1 0.4% 250 0.07% 1.960 0.23%
LFG 11 4.4% 80.293 22.63% 273.808 32.02%

Bio-Gas 2 0.8% 2.060 0.58% 1.581 0.18%
Total 250 354,861 855,037

ORI ¢ il 6-33 -
[ 6-41 BEIF % EVFINRE)F #2255 45(3/3)

® RPS I » P 6-42 7. ; RPS fi] it (9 A RE R 6-43~6-44 i -

O An Obligation to the Electricity Suppliers to supply arranged portion of generation
by the Renewable Energy Resource

Renewable
Generation Arranged Portion _ Energy —
(1,000,000 MWh/year) X (3%) - (30,000 MWh)

’ National RPS
Requirement
Electricity
Supplier \ 30.000MWh
! - |

RECs

# Renewable Energy Certificate

ORI [l 6-33 -

ﬂ
bl

Q%ﬂ 6-42 RPS

-70 -



Obligation Target Portion RPS Schedules (States of the US)

Target | Targetvr | State
UK 20.0% 27.0% 2013 T
2013 NY
25.0%
2025 IL, MN, OR, NV
Belgium 23.8% 2025 NH
22.5% 2020 MNJ
Poland i &
2017 VT
I : i i 20.0% 2020 CO, NM, Washington D.C., DE
0.0% 50% 10.0% 15.0% 20.0% 25.0% a0 s
H2020.4 W20154 ) 2025 uT
r : \ 18.0% 2020 PA
16.0% 2019 RI
ltoly I 75 | — —
I T T T T 1 15.0%
2025 VA
0.00% 2.00% 4.00% 6.00% 8.00% 10.00%
. 12.5% 2025 OH
13
] e _ 10.0% 2015 ML WL ND, SD
|1 Source: EREC{Fuopear Reneiable Eriery Coundl) W Source: FERC(Federal Energy Regulatory Commission)

SRR T ¢ Il 633 -
[ 6-43 RPS Hi] i H P94 75)(1/2)

 REC Tracking System
» ERCOT RECs Program (2001), NEPOOL GIS (2002)
» WIRRC Program (2003-2007), PJM GATS (2005)
» NJ SRECS (2005), WREGIS (2007), M-RETS (2007)
~ New York State (20087)

Cenificate No. 123436789

Acme Generating Station
Pollutant  Ibs

NOx 0.0

soz 00 4
co2 00 Mwh

Fuel: Wind
Location: Example. MD.
MD T I Yeu

TR VR ¢ TR 6-33 -
[ 6-44 RPS f{] [ H] {93 4 #iify](2/2)

® [yt RPS H&f - Fél_p[ﬁl 6-45 T 5 F] A O RN H I E R (RECs  tracking
system) I?—Fﬁ%ﬂ 6-46 Fr1- 3 F| 4 HEVEERE L LTS Fg‘fq&ﬂ 6-47 Hr- o
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O RPS
O Is the Successor of Korean's New & Renewable Energy Policy

O Will substitute FIT system from the 2012

O RPS Procedure

.
Settle Obligation Obligation .
. R 9 F=-= 'g F--= Notice  [--->
Object . Goal Fulfillment
A
i Concerning !~ Goal posting ; - Obligation submit REC |
the Scope (%, kWh) Mechanism S

: Producing
: Purchasing

|- Electricity

—

Evaluation

- Proposed REC !
verification

- Borrowing
calculation

- Maintenance : : \
Enterprises the Portion H : Buying REC
.................................... (NRE) i - Holding REC Cost

REC

Exchange
Market

R IR TRl 6-33

[A1 6-45 [yl RPS f57)

Facts

-':Regiio‘_'
. Outlook
Resourc

(Owner)

| Sort . =

R < Il 633 -

VS
=T 7

i 6-46 FHIRLE | % IR

-72 -

i - Penalty
assessment




Generators report
@ dynamic data RECs
. 1 ' ﬁ periodically vi deposited in
REC Creation 1 Balancing the generator.
authority cul
2.Self-reporting
RECs can be Or transferred
transferred to to subaccounts
Transfer any active for different
account holder PEES @
RECs are retired for 3 main R
[EELiE Retired RECs: |
Retirement 1. Compliance - Cease to exist -
2. Voluntary Market - Taken out of circulation
3. Expiration

PRI IR ¢ Tl 6-33 -

i 6-47 [HHRT] ¢ OV AT

PRI TR 0 o
P G 6-49 1 -

Qo Electricity Suppliers

=)
el
sl

EIREL s o R 6-48 T 5 P4

HEYREE 5

POSCO B pamecyau

[ 6-48 TSR FHH K A R F 2

-73 -

R VRl AR

He ol 719
Cys=omanan  )ussMunm  KPOWER 00
= s . N
W T LT y— QOSEs  OMEC T
B HREBHLR u=gwwys  Zesumy  OMPC
‘B Obligation Schedule
Year 12 | 13 | '14 | '15 | '16 | '17 | '18 | 19 | 20 | '21 | ‘22~
Schedule
Portion(%) | 2.0 | 2.5 | 3.0 | 3.5|4.0 |50 |60 |70/ 8090 10.0
0.5%p 1 1.0%p 1
TR IR - il 6-33 -



© OBLIGATION ASSIGNMENT

Total RPS Obligation cwh)
= Basic Generation (GWh) X Obligate Portion(%)

Basic
Generation

- Except its renewable energy generation

RPGY = ¥ PGV

Obligate

Portion - Annual base between 2012~2022

%H“H\Wl [Fillp' 6-33 -
q\g\I 6-49 1;@ ﬂfl%ﬁg‘rﬁij:k

Hl

T AR BT T I 6-50-6-54 -

© ELIGIBLE RESOURCES

< Apply to the Renewable Energy that verify its technology and cost
(Not all the Renewable Energy )

< and the Renewable Energy that Expecting its commercialization

v Applied to the technologies that very its potential and economics

* PV, Wind, Hydro, Tidal

* Biogas, LFG(Landfill gas), Biomass
Tech

» Fuel cell, IGCC

= Waste, RDF

erR R - Tl 6-33
i 6-50 PREVF] % TR B Y B SRt BTH7 (15)

© MULTIPLIER

m MARKET MECHANISM - COST EFFECTIVE TECHNOLOGY DIFFUSION

m COORDINATE ITS ECONOMIC VALUE BY MULTIPLY SOME VALUES

Concept v Based on the comparative technology value
P (not on the absolute technology value)

(DEconomics

Evaluation @Environment

Criterion (@ Potential

@Industrial Effect

®Suitability to the Policy Direction

It is based on the economics, and it's possible to coordinate
by considering the other essential factors

TR R - Tl 6-33
[ 6-51 PRI EV SR SRR )50 2/9)
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@ ECONOMIC ANALYSIS

Different
Market
L. -Solar General Renewable Solar Ener
Quantitative L

Metric
- Economics of
the Technology

. Fuel cell
Qualitative
Metric 1GCC
- Environmental  |—
- Potential Waste
- Industry Effect RDF
- Policy

Subsidiary

R IR TRl 6-33
ﬁ%ﬂ[ 6-52 fL\l)FFLI;I/FJiJr —F’J\:ﬂﬂ?faﬁg, %E}fﬁ&ﬁ[ﬁgﬁ‘ﬁﬂj =(3/5)

@ ECONOMIC ANALYSIS

PV R — )
Wind (on shore) 132.53 [T 150.61
16511 (o m 220.15
Wind (off shore)
14058 ([ | 167.12
Micro Hydro 89.53(_ 14324
Landfill gas 77.16 [ | 9645
Biogas 12656 ] |13065
Biomass 90.24( 1165.44
RDF 11613 L 146.69
Tidal 761000 [8542 195,65 0 T 223 24
[LNG 1) 258 17 e | 27546
Fuel cell
(LNG 2) 28405088 301.37
0 100 150 200 300 400

TR ¢ [l 6-33 -
[ 653 (vifr P % ISR g BRER T 2405)
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@ MULTIPLIERS

Grouping Multiplier Eligible Resources
1 0.25 = IGCC
* Waste

2 05 * LFG(Land fill gas)
*Hydro
*Wind (on-shore)

Renewable *Bio-gas
3 1.0 .
Energy =Bio-mass

wTidal I (construction under having its tide embankment)
*RDF (total destruction by fire)

4 1.5 *Wind (off-shore) * suppose to support it grid connection

*Wind (off-shore) * suppose without it grid connection supporting
5 2.0 =Tidal II (construction without its tide embankment)

=Fuel-cell

ErR R ¢ Tl 6-33
[ 6-54 PRtV 2 OV g YRR T (5/5)

I GRS RS R 6-55 5 Portfolio ST T 6-56 - 6-57
FA. o

Alternative Cost Evaluation

Installation Generation Transmission Distribution
———————————————————————————————— = [P o T ———————___I
. :
1
Capacity Price ]| :
bl | End-User
/ o O
General ' L
o l : ®
|

. Power Plant \

Renewable
Power Plant ™

Option (@) : REC Trading Price
Option (2) : REC Reference Price(=Renewable Price-SMP)

Evaluation ——
PRI ¢ i 6-33
[ 6-55 £ 2 f=TRmy 4 [p5 il
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o ANALYSIS METHOD o ANALYSIS RESULT

v Applied the projects plan v 77~93% (Borrowing didn't reflected)
v Applied each resources potential v 90~110% (Multiply applied)
Q ASSUMP I IONS Obligation Performance Analysis by the year
Resource Applied methods 12005

Applying multiplier
Wind (on shore) 100.0%
Landfill gas . Before applying multiplier
Fuel cell Project Plans & Forecasting applied 0.0%
1GCC 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
VR P ¢ [T 6-33 -

ﬁ%‘l' 6-56 | f=Vfi Portfolio 73 #7(1/2)

o PORTFOLIO

%+ 2022, Wind(off-shore) and Ocean energy will lead the Renewable energy (38.8% & 20.0%)
% It is needed to increase the supply of bio-energy that have low project completion

Outlook of the Obligation in each resources ('22) The Portfolio of the Renewable energy in each years

2022 100 N N D — —
ear G‘i:mm Paortion 0?2222;] n Portfolio | 90%
PV 1,905 47% 3811 7.5%| 0%
wind (on) 4110 100% 4110 8.1%]| 70
wind (off) 13,122 32.1% 19,684 38.8%
Ocean 5709 13.9% 10,156 20.0% o
1GCC 6,307 154% 1,577 3.1%| ™
Fuel-cell 4,082 100% 6123 12.1%| a0x
Hydro 3450 84% 3,450 6.8%| .
LFG 413 10% 207 0.4%
Biogas 400 1.0% 400 0.8% e
Biomass 1,045 26% 1,045 2.1%| 0%
Waste 304 10% 197 0.4%| o
014 2015 016 017 2018 019 020 w021 2022

Sum 40,939 100% 50,759 100.0% w2 0B

B3R ¢ [l 6-33 -
ﬁ%‘l' 6-57 F| % f=¥f! Portfolio 73 #7(2/2)

®  CO2FHEIFUI » R 6-58 T  RPS HIT5 £ 5ff > el 6-59
RPS HEF - B 6-60 T -
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@CO, REDUCTION @MAKE UP ELECTRICITY INDUSTRY
= 23.5 MILLION TON (022 REDUCTION'S 11.07% (2022)

“ Portfolio Analysis based + Basis: Electricity Industry’s Reduction Plan
“ 4.9M ton(2012) 3 23.5M ton(2022) < Reduction Portion by the Renewable Energy
+ Solar Energy Potion: 3~7% 2> 2.23%(2012), 4.33%(2016), 11.07%(2022)
C02 [Thousand ton/year) | C02 (Thousand ton/year)
25,000 50,001 T 1L00%
& Wi
LT waste _
20,000 - * Bipmass 200,000 r M0
g Biogas
" IFG - B00%
15,000 B Hydro 150,000 i
B " Fuel cell 0
10,000 - * IGCC 100,000 !
= 0 " Ocean 4004
N * Windloff)
s * Wingion) | Laom
1
; I . oo

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

PR il 6-33 -

[ﬁ' 6-58 CO2 Vit

;;
4
|
i
-

Implementation Cost Foreca:"stin_

*,

+ 346 Billion Won (2012) > 0.93% to the Expected Electricity Sales
% 2,200 Billion Won (2022) - 5.22% to the Expected Electricity Sales
% Net Incremental Raise Effect = 0.29~0.93% (Average 0.496% yearly)

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Implementation Cost | 3 450 | 4960 | 6,506| 7,730| 9,356 | 11418 | 13.411| 15483 | 17,582 | 19.671| 21826
(Hundred Million)

rjﬁ;’:j”;;ﬁ;} 375986 | 383,663 | 390245 | 395352| 399842 | 403,768 | 407266 | 410606 | 413375 | 415910 | 418027

Renewable 0.72% 0.93% 113% 1.34% 1.55% 2.05% 2.52% 3.00% 3.49% 397% 447%

Charge
Raise PV 0.21% 0.36% 0.56% 0.61% 0.79% 0.78% 0.77% 0.77% 0.76% 0.76% 0.75%

Effect Sum 0.93% | 1.20% [ 1.69% 1.96% | 2.34% | 2.83% ( 3.290% 3.77% | 4.25% | 4.73% 5.22%
(Met) Renewable 0.72% 0.23% 0.22% 0.22% 0.22% 0.51% 0.49% 0.50% 0.51% 0.50% 0.52%

Charge PV 0.21% 0.15% 0.20% 0.06% 0.18% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Raise Sum 0.93% 0.38% 0.42% 0.29% 0.41% 0.51% 0.49% 0.50% 0.51% 0.50% 0.52%

E00% 2
) Net Incremental

e Yearly Charge Effect s Raise Effect

Ao

300%
To0%

Dos
Jo0n

W 00 wms 9 w0 wa am
ey

o

=

mw 2n w2 wz e e

T2 W s WS e W N 0
"HyZ iy

PRI+ I 633 -
[ 6-59 RPS 5 4 5,
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-
Propulsion Plan o
Oct. Complete the Legal B : :

2010 EpreRe Sl e RPS Policy Operation System
to implement RPS policy

.. —> REC Tracking System
Confirmation Standard ] Hﬂ

REC Issuing & | —>» Operational ‘ Trading
Operation Standard [ . System 3 System
REC Trading Market Rules Fulfill 7
ulfillmen
. Verification System _

Qualification Facilities

Fulfillment Verification Rules .

Jan. 2012

SR A 6-33 -

System Integration Test

RPS Policy implementation

i 6-60 RPS Jisgizt

Dul N ’J;T\ i

R E )0 2 FI(KEPCO) BBy (9 > 2001 S R{HE 55 8% 6 {fal Bt 3 5197
Pl TR TR B T R~ T I LA TS
fil o LA A = 2 L Jﬁpﬁ HibﬁWﬁW%ﬁﬁﬁwwﬂE

\|—:¢A ST LEEAFL 5F 11 F J}E,{% Iil:lﬁ—?ll—f 0
ﬁﬁaf J#%#%ﬁ%mﬂW%WW%’ﬂﬁEW%ﬁ PR~ BT
o BLRE » (5 IGCC SRl i HEARfEE i [ELEIIRE - (- EVod s
S P Pl o R RE IS | R SRy R L RERLER
EYRIBFORS R WSTR[ o f 2 R R AL LA
R PR S e RS AT BATR A 0 FIASEN 4 W
PR I B o P DR RS P
£&aHﬁ@bﬁﬁ%%a’ﬁﬁd%H?ééﬁ’%éﬁ\%“ﬁb@%ﬁﬂﬁ@’ﬂﬁ
LR PRGN B PR 2 I DR R B -
ﬁf%; [l 2 Pl ey vl > 32 EJHW%IEJ«“ Al F e SE
EjE10%: > SEFE 2Rl SR EE
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e ﬁ' R B = 717 BALER{Korea Power Exchange, KPX)

3@[@&'%‘} 17 B AT (Korea Power Exchange, KPX)ZEgih? i [l {l%}?}ﬁﬁﬂ
(Ministry of Knowledge Economy, MKE) - fﬁﬁd’ﬁéﬂﬁ@"%') I EBETET T 2001 &
Y ﬂ/%ﬁf gL Fﬁ/ﬁﬁ?ﬁfﬂ'fléﬂ Jﬂﬁ“ﬂF le s I Flflﬁ\'?ﬁv%‘ [ES“IF[
1k B &I ﬁéIi B 7RI AR o

PR e P T SRR B R 0 pLIRKPX) Ei - AU R
(Blectricity Business Act) = HHIRH T 11 fh il = i L v H15] L(Basic
Plan For Long-Term Electricity Supply and Demand, BPE) » I'[fifhl 4 1 ff sV
%‘3{,\ (BT ﬁ[féglsﬁ‘“ I/EL¢ ﬂj[ﬂ i HEHr 22 [7&5[;%{0:« %Fp#,j%ﬁ (EF
90T 7-1) - _El[@[@&l{%ﬁ:@?ﬁfﬁﬁ ;ﬂgﬁj[ﬂ FIF# 2 il KPX R
FTJ'E}?J‘ » TSR «%ﬁ*&%’f‘% =N FJ*’FE'FTJ&%*”F% 4 =" %‘E (&

FrAR P A LR ST gﬂ*lﬂ?sﬁ‘ B IS R e ]
%ﬁ“ ?m S AL BEF| RS FF 1 (Electricity Policy Review Board):

Ijﬁlﬁcﬁ F RS E[l MKE 3 /= o

Establish directions for BPE o MKE
L
Submit required documents

{with the letter of intent for T GenCosKPX
construction by GenCos)

¢

4 subcommittees
Feview and prepare the working drafis (Creneration Capacity Expansion, Demand Forecast,
Demand Side Management and Transmassion
Swstermn Expansion)

L

Giather opinions on the BPE

. 0 Public hearing
(tentative plan) ATihE

3
Review the BPE (draft) 2 Eleetricity Policy Review Board
&
Finalize and announce the BPE 2 MKE

EPR[ 75 - KPX(2010.12),The 5th Basic Plan for Long-Term Electricity Supply and Demand
(2010~2024)

qg‘zll 7-1 I [ = ﬁFjF Jlﬁ%gim‘%ﬁl iy A&
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R0 ARTKPX)2E 5 U e PRI ~ 5P 15 @)‘E@HF(FJ T
RIS ~ SR 2 5 )V R bR SRR 2 for R MR B
2 2 ) Bk e R 7-2) - ri%i"}a’ﬁ%ﬁ*?ﬁ
WPEEE > = P8 g 2 SRR = P - D3 o3 By el £ 60 ~ = flalfy
SR A T SRR B g0 ) DRI Sy 50 g
bR A R TR R S F AT B RIS RA

PIE R RS ER, -

Home appliance supply rate Home appliance
+ Number of appliances by type electrlcn.y
- Average consumption by type consumption Residential
Number of houses x
Average consumption per house
] Other residential
+ Number of houses, population, GDP
- Actial electricity rates, last year's demand
Water usage, last year’s demand Water supply
Commercial — - ; Peak
GDP, last year’s demand Public el et
forecast
——Forecast
Service sector GDP, actual .
L. . Other commercial
electricity rates, last year’s demand
Agriculture, fisheries,
and forestry
Mining | ‘
Food and beverage
Changes in industrial structure Textile and clothes Peak demand
. Value added by sector Materials and other forecasting model
. In‘dusn.'ial electricity rates manufacturing T . Climate
 Historical demand by sector Paper and printing - Seasonal factors
Petrochemical - Total sales
Non-metallic mineral
Basic metal
Electronic Machines
Long-term and short-term forecasts combined

7ok kR 0 KPX(2008.12),The 4th Basic Plan for Long-Term Electricity Supply and
Demand (2008~2022)

A 7-2 KPXFE s paie i i
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SR FIRSIIEE X8 Y T 2 )
YRS O T S NI %ﬁ”ﬁ?ﬂﬂ o e L] > TE'%;EJ?E?EU@
BIFEE > AR 0 % by Am(KPX) V) %T‘J‘?E]EH[EA' [5(Demand Forecasting
Team)"Frffd#5 " Short-term Electricity Forecasting ; (2006/10/9) » 7t i 7 ﬂé?i’) TED
VT o0 TR BB (2 T 1150 881 oo
4% GDP SRy VIR gy R ORI /A B R Rl - GDP 2 e
By o i"ﬁﬂﬁﬂ%‘}iéﬁi F‘%ﬁl H[J<Z GDP ?%fﬁ%@%@ﬂ/?ﬁ AT SN
AVTEEILE] > P &SGR ~ [E A S E,*—?ﬁ:h ("Rl s o T FZTE'F%T;EJ@EFJ
Y pIEETHsE g

> BT Eﬁ'ﬁiﬁﬂﬁ,ﬂ
Yt=1.416 + 0.915Temperature + a; InGDP
(1.21) (1.01)
o, =-0.0048+0.2406t/n - 0.558(‘[/n)2 - 0.0087COS2xt/n - 0.00028SIN2nt/n
o, Time Varying Coefficient : (05.9) 0.1779 —(06.9)0.1824—(07.9)0.1986

> fﬁjiﬁf‘ﬁﬁ%“} il ]E% TR
In'Y t=0.641+ 0.906Temperature + olnGDP-0.059Price
(0.54) (17.78) (-1.28)
o = -0.0045 + 0.271t/n - 0.0106COS2xt/n - 0.0091SIN2xt/n - 0.0011COS4nt/n +
0.0018SIN4xt/n
a TVC : (05.9) 0.2621 — (06.9) 0.2675 — (07.9) 0.2802

> RCHOTIR o B TR

InY t=0.9506 + 0.8982Te + o, InNGDP - 0.05104Price
(0.58)  (5.16) (-1.59)

.= 0.1968 + 0.1125t/n - 0.0073COS2xt/n - 0.0060SIN2xt/n

a TVC : (05.9) 0.3092 — (06.9) 0.3331 — (07.9) 0.3614

> FrEREEEE
InY t=-4.406 +0.021Te - 0.115Dum1 - 0.023Dum2- 0.062Dum3 + 0.906SWS
(-60.02)  (14.65) (-6.32) (-1.28) (-3.15)  (206.11)

Te : Temperature Effect Variables
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Duml, Dum?2 : Holiday Dummy Variables
Dum3 : Summer Vacation Dummy Variables

SWS : Standardized Weekly Sales

PSR T 5V R I A R SUREP A (The 5" Basic Plan of
Long-Term Electricity Supply and Demand ; fiij*# BPE) ; J/f#k » AP
FHASET 15 5 0 BV VAR [5G 2010 % 2024 & o f% BPE U [y B
Ffj= VAL 723 (National Energy Basic Plan)!'| a5l 10« #6FL A i
PIZH g — e i)y st sty J}ﬂ\ R T s g
Jog R FRPEPOP I o T RERAR AT G 2011~2014 F
2k (SRR A SR R B s g R b
BBV AL - 2R R RV £ T DR SRR
BRI A T TR A RIS gl B R s
(A IR TSP F S

KPX i S ] b S i - B el R
T BRI R LY A i BRI B R [
BV PRI TR FHE - 2l J:‘kﬁ%émﬂ}lﬁif PR R S

[ (Korea Development Institute, KDI)fY ["FFI(F%DD% 7-1) °

L B RS R R R )

(HTAE 2 %)
Year 2000 11-"15 1620 2124 1024
s BPE 5.9 4.2 3.9 3.2 3.9
4™ BPE 5.0 4.4 IR 3.1 3.9
Difference 0.9p 0.2pl oipt tipt -

YRR il 7-1 -

]ifjﬁiﬁ:‘j*ﬂ FIJFET‘E.]I VEE?E[]%%J = 71 2010 F £% 425,412GWh T[J 2024 =
E% 653,541GWh » 2010-2024 = &) = T i‘éiir@ﬂpﬁ%? £L3.1% 0 ') = J\ﬁﬁﬁﬂ o F, 0 B
RN TR RS 2.7% o T T IFER T AR R 4.6% » T R P Rl T 0y

A 22%(F 13 7-2) ¢
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FT2 2 RIS I EETCR S )
(11 : GWh)
Classification 2010 2015 2020 2024 10" 24(%)
Residential - T5, 769 - 20 370 - 100D, 268 - 110,333 2.7 |
Commercial 133,735 181,112 223 957 251,156 4.6
[Industrial 215,909 249 B 272,900 292 052 22
Total 425,412 SX0.8542 508,221 653,541 3.1

YRR Tl 71 -

I} e B ik GV SRR N RS o T 2010 F £ 70,45TMW E[| 2024

M
F 55, 107,437TMW 5 2010-2024 5 5 5 2 $IET N £, 3, 1%(%1;[1%4 7-3) o
F 73 fEBLIE FEVEH](3 Y ﬁﬁ*)
(F15 1 MW)
Year 2010 2015 2020 2024 "10-"24(%)
Peak Demand T 457 26,754 O (553 107,437 il

R TR Rl 7-1

BB RS B FIIE YRR PR SR A - 5 2010
£ 423,789GWh £[] 2024 £ £ 551,606GWh > 2010-2024 & 5 & T sk £
L9%(REYNZ 7-4) » DI 411 5. o qiy | Ui o gl Vg g
7 2010 F £ 69,886MW Z[ 2024 F £, 95,038MW > 2010-2024 & £ & 7 i ik

L 2.2%(FENIH 7-5) ¢

FT4 RSN IFHETRIC )

(#ti : GWh)
Year 2010 2015 2020 2024 T10--"24(%)
Electricity - o= . . . |
: 423,784 496,590 535,779 551,606 1.9

E'unsumptlun

PR TR Rl 7-1
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75 WL TR R

(1 : MWh)
‘ Year 2000 2015 20200 2024 | T10-"24( %)
‘ Feak demand (9 KRG ROL00G9 BO225 95,038 ‘ 2.2

ErR R [l 7-1

KPX i = ] prabpo '@%ﬁ*?ﬁ‘lﬁﬂ«r VB R R REHEEL [ME(BAU) » ffJ
BOAPSIERTY S A 1 SRR R ) S RS A
PIREP U
) ﬁ,'J}'"fEF? A= TRl E'Jr%ﬁﬁj 73 ff)(distribution of high efficiency apparatus) : I'| F'ﬁj%%%*

R S F'IJ (ST {2 VR 35 = Y YRS Y (Energy  Efficiency Resource

Standard ; 7% EERS) > {14y EERS 5 &1 1 )?Eﬁ,ﬁ'fﬁxﬁzi‘ﬁ ffb E'J]%ffﬁj 73 "’r?J o

® [V 2Nk S R Fi (efficiency improvement of energy use) * x£7 fj<ifl I ?3,
FOPRaR = 5 2 SRS PR TR AR BTl BRI O TR

B R T -

o ; AP Rl FJ’ﬁ“URﬁ ¥ (rationalization of the electricity pricing system) : Tﬂ?%n\[ﬁ
Ry AT ﬂ[Engﬁ?[iW%?P'%@}ﬁ i ﬁrﬂ@aﬁ‘aﬂ' REURRUE S
ﬁlﬁ?ﬁru@f“aﬁﬂjf [EIIRE E‘ﬁ‘ﬂ@—: o
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9" - HEER

« Ly B e

FEIBRRER VRS B T ST AR RPA3) S o BT
) B R R 9t 5 PRI R R 1B R
BV AR 12 [ - 5 2011 5% B 2 F 4 S i a0 S A 1
PO PR S S S ATPRIPY B - e ST
R LAY ) O SRR S R e ) IR ) A
Bt = e g o BT R RR D B FL S SR
o Gl Ek RREIRE Y 2

AHU F A R [ﬁﬁa‘:’fjfﬁiifi‘i—iI’%T':J‘}*"JE%'[‘%J/?‘#\E’IF‘}% FLFFJEI ﬁTJ[ﬁj
S S [EREGI  Sbe  [E E'I?JJ?}?‘J;IEIFTJ%F  METERE L
(F 7 s TR e [l o B SR 2 il s O 1 UL 585 - (1)
FPIFios — EURl el EiE s R TR () B D
53— | = RATHET S0 g Fep B o OB TR < (1) dR A
(oAt EURUE | ﬂ}ﬁfrfm iy BV S A P DR PR A L R R S
T PIRRG - IS S R ECE S Q) WS AR aa R A
R EJSﬁBJJ TE(E L R

LEr%

FUR R R e b s 54 AAG RS T P OE 10 IR 7. SGW - Al
FI=SEf HEN D 15.3% - PIFASf=Rac 2 Fobi i pl o R S e pogi s )
=4 A Tiﬁ}i*ﬁjﬂf}"'i’lfﬁf’%%ﬁ}? F%W}Fi%@:? TR~ F A S
13 {6t 5] & 5 S A [S=E RISk > F A PP HCERTE AR (S50 DA RS
SR PO RUR R e IR R VT B RE - pE

TARIER BRIV O B[RO Iﬁ@iéﬁi

R eI R s LA 5 S AT — W] TR B [ 18l
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F‘EJmEl BT > BRSPS = SRE Il B AIPRREE S LR~ VISR

R R s X b e e R | [BSTHE b A b L = 1
D& FURSEE SRR (N A PO a e
IR L5000 AT DU R > B CO2 EUHIFVTR - IR A
FI IRV YRR (VST 0] ST T I T
TR [V RN RIS PARERE R B RO AP SR P
FY [Egk

FI = T S el P i RS A AR SR E RS
e 2030 ] Fﬂ’ﬁ% b flFT CO2 PRI i S EARS 2T EJEJ%EJI
JE"CCGT+CCS HIs) - (AT CCS iy SYREHISTIOL 14 T R 7 > Thfrbs
RIS i SIS > o ORI R BLRLHRA) (T VR Sk
@@H%w%w’mﬁ%@fmimv%ﬁw;%%%Wﬁ%%wv%*ﬂ”’
T ORIy BRI SRR AR T i IR ALY A -

FOSIRFENE  FI 2 5 RO e SO R S R

V%“?ﬁ [EWJ7tL;Tﬁ}"QE§§ﬂTF+ﬂF iﬂ?ﬂﬁﬁii ,iyﬁfpfy%giyﬁﬂﬁﬂ JEfFﬁJ
LR R U F{F FUAEE IS JﬁiE!iE;I"/f ' F
Fﬁﬁgﬁ?4\é;iI&lﬁ*ng SR IEﬁlézﬁn ﬂ@ p| ?ﬁ Lé%fﬁrwljﬁﬁ s F

5*¢%@MWM% mprﬁf H@%ET*u?«b&E@my@y
2 N BRI

2.4l

TR RL MR 2 il = R R [ PR G [ 2 PR B
A~ LA R P P [ S AR B
ﬁ’?ﬁiﬁ“ﬁﬂ?ﬁéﬁ IR~ A~ R a4
TSR g SRl i 2 AR - P GRS EEER
R ,%Q@$~ VB PTR A S FY t g  RB r i
sty SRS AET - G T @ IR R g R R

a1
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) ?Jﬁﬁpiﬁiaiﬂﬁ%ﬁrﬁpfmg%, P 2 Rl (R A Et’f'[i*‘m
B o SRR AIRIY S o R = cuﬁ, 1 %280 I/J@EF«{‘Q'B 2
=20 VRWIFE ;WO E D 2 e SR R

ST N VT FERI A T R E 2010 F Fefe — m;” WW@W‘:“\%TQ%J’ .

BRI » OT%IMEEL L R EEE RIS YL R
S PRRAY e AR (RSO - R T R S EE S
fi e DA R o o 2 S R AR - R
FUA R B 0 R RSN ST E A STAVEP > SRS SR R B
FRFEISE IV H -

R 2 I B TR R SRR (S A
PR« W BRI T P IGCC A Fapri PSS BT S - 1
fmeCJﬁ%rwﬁﬁﬁ‘qw%ﬁ%ﬁﬁwﬂgwg E s S P
PR R A BT ADE R AT R I B R 3%
W‘%’ﬁ%%ﬁﬁﬁﬁﬁ%y’wmaﬁﬁﬁ%m

ST E SRR - IR ] R (e
IR U T PSR T T ORI - IR S S
A SR P o BT - KBIEE (55  N Fr  e
B ANETLELSEUT > Pl 3 T ) AN

(AR 2010 Bl = 30T prasls i) > IR 9 5k 2010 = 2024 F‘% P
BER o 1 ERE I SRy XA R 301% 0 A5 E IE&WM ’ Fé GE bl ke Ry Rk
EL 1.9% > 0t I T sy R T 2.2% o 3 2024 5 HE S RIGSRIERT A B
Ac RIS ﬂ}ﬂz 35,916 * [if(31.90% > ik 2010 F 1§91 7.08%) > B 30,320 BT
(26.93%) 2 A4 1,125 - FE(1.00%) ik [ IR 23,517 - [{(20.89%) 51 4,108
THE(3.65%) * 2T 4,700 THE.17%) B P 8,061 TRE(T.16%) » %)
El=ay &l UJFJ (Generator for Residential Commercial Services, RCS)4,846 — [

(4.30%) > (i 112,593 7 FE=2024  fillsl S BN RIS 57 295,399
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[y (48.5% £ 2010 5 7)1 17.1%) 5145 188,411 T 1'% (31.0%) -2 1% 59,201
Flﬁﬁr’*@ 7%) > k[R5 2,912 FI‘FJ@(O 5%) > ZINF1 8,202 g[ﬁ@(l 3%) > }‘El?l
1 54,467 FIFYL(8.9%) » (17T 608,591 FIFys: -

(Rt - SRBIA e DR R 1R A= - APF= R 7 2024 7 55 s
fEEl= A5 LNG BER S [yF #HT - 2010 & % 2024 5 579014,005 7 B - (L2 {55
PET] 0 T 2024 5 SR TES AT 0.5% | AN T 2020 I HEFTHET 7,240
RG> (R F’—l[fﬁ[' 100 5 U 61.0% ™ 52 2024 £ 1 40.7% » i/} 20.5% ; =
HI#[H ”fQjE[F i F% o KB 2010 F 2 2024 F [EIETI[1800 T KE - {E Eﬁ?ﬁﬁ'@kﬂﬂ—k
Hfomy > 70 45,838 FrEye o (e 7.1% -

1 FJZX’FIEI 2010 = {19 2,750.9 * FR(7< )Y Fi Fr 58.7%)5 1= 2024 =+ 17 21,908.3
THE > FENE E[Jfﬁ* o]0 60 T RE ~ [0 1725 T RE > )Y 8,628.1 TR
YAITEFS 3,037 7 BE ~ MRS 3813.1 7RG~ % BTHC 348.9 T RE B P 371.6 T HE
E'Jé% Fﬁ#[fﬁ%(By-product gas)1,134 7 jf, ~ %[F{ﬂ/"b 660.5 ¥ Kf ~ P92V 31.2 T RE -
IGCC/CCT900 + =" ﬁ%?ﬁg 19,157.4 T |f > & Hl 8,346.1 jﬁfﬁ' l”FjET"JJF ﬁj:ji
0PI 108113 TREKS RPS R - 3 2024 BRI IR ESE R
40.96% ~ _’\Fﬁﬁ%t@ 19.30% -~ 3'—QJT¥}FJ:1ETJJ 13.87% ~ <71 EL 8.43% ~ ’Eﬂﬁ‘ﬁﬁﬁlﬁﬁ%

(By-product gas)£% 6.23% > E ﬁ?F E=r[ %% 5% o

PRI 2 SR %020 S LNGI1-2 ] 13 Py =i p ik
502 I SR S TSR ) (NIRRT - e -

- EE
1.m£ﬁ,gl|gfl]'“‘ﬁfj'ﬁ Rl

I SR R B O R PN S R AT
B (B b 5 B T S BT T o 2 S B E R i
(FES R FAEGE.Y R F ™0 3 e o [y o (RS - = T PrBss & T

‘_]:I

-89 -



"9‘{5}‘\ E”ﬁ,lﬁfjp[’{l ”ij_{ﬁ[ $\7&:|ng:){%[$ [/g;ﬁ:l?lnij;l—l TE—F FLT Jﬂ*i ;}—1}{_)[ ftlTl'JffjJ
B FEREAT] > TR B (oS W PR L

2. 2 U P THRFTRIY R

CETE T S AR S B TR NG Ty Bl JEE R [
S PRSI o T U (TSR BT < AR
SRR K 1 (TR RIS RS M (M s Al
P S e 1 2 B A 5 >@ﬁ%%@@mgyw S
LRI A Op - FIRA% o 19 2 H P PHGTRS I R - 9
@%WWH%%ﬁﬁo

B FH TRERPF RS

RFFHETLE T T > 17 TDR (Tear Down & Redesign)™” 6 {lifg i 1 ffir

AR h o FEPIRTS S  FT] T (IE FTR S A A R S T

Pﬁ@ﬁﬁmﬁﬁwﬁﬂﬁJMHJHW%J%@’Wﬁ$$W%FBﬁ%QW

B ~ 2™ R TR = oy E A TR R

PO EE R (SO R BTSSR R I’Fﬁfuw;

ﬁTLm*@?ﬁyﬁﬁﬁﬁ » 1 1300 f B ] SR HEGT
B B L BT LSRR R

43 T

P14 AR R R P R AR O TS - kL
Al 81 F VB » R ISR ¢ [ IR o b S PR B Tt
E.,mg e~ ;’?gﬁi}ﬁf* IIFJ”F‘L‘F&[“fFW VB '%Tw?' B

5. 14 PSR U,

PR o AR A LV RV AT GRS SRR ST
20 H > HER AFERPEA ] F’IE&ﬁﬂ*% 5t > RSP lﬂ&ﬁjw NZ -1
7 BT RIS [ B RN ST - s e e g

-90 -



(Korea Power Exchange 5 KPX) {1 it 2 L= (5F PRl ~ S 15 &)
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Nuclear Power Plants in Japan: Their Operation and Construction

as of September 2010

Tokyo EPCo.
Kashiwazaki-kariwa(BWR)

No.1 No.2 No.3 No.4 No5 No6 No.7

GCCaRaA

Hokuriku EPCo.
Shika(BWR)

No.1 No.2

o

JAPCo. Tsuruga
(Nod BWR No.2-4 PWR)

No.1 No.2 No.3 No.4d

The Kansai EPCo.
Mihama(PWR)

No.1 No.2 No.3

@@

The Kansai EPCo.
Ohi(PWR)

MNo.1 No.2 No.3 Nod

cC80

The Kansai EPCo.
Takahama (PWR)

No.1 No.2 No.3 No.4

Q28g

No.1No.2 No.3

The Chugoku EPCo.
Shimane (BWR) @

No.1 No.2 No.3
Shikoku EPCo.
A

No.1 No.2

The Chugoku EPCo.
Kaminoseki (BWR)

Kyushu EPCo.
Sendai (PWR)

Kyushu EPCo,
Genkai (PWR)

No.1 No.2 No.3 No.4

22@08

Chubu EPCo.
Hamaoka (BWR)

Med and No.2 ceased operation

on January 30, 2009,

No.3 No4 No.5 No.b

G0

ePR[ V5 © FEPC » 2011 > Energy and Environment
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Hokkaido EPCo, Tomari (PWR)

No.1 No.2 No.3

S8C

No.1

Electric Power Development Co, Ohma (BWR) @

Tokyo EPCo.

Higashidori (BWR)

No.1 No.2
Tohoku EPCo, % (_:\J
Higashidori (BWR) -~
No.1 No.2 No.3
Tohoku EPCo.
Onagawa (BWR)
No.1
Tohoku EPCo. 0
Namie Odaka (BWR) —

Tokyo EPCo,

Fukushima Daiichi (BWR)

No.1No.2 No.3 No.4 No.5

cQ000

No.6 No.7 No.B

Tokyo EPCo.

Fukushima Daini (BWR)

No.1 No.2 No.3 No.4

sk

No.1
JAPCo. Tokai Daini (BWR)
Output
Number of OQutput
. Reactors (Mw)
Balow S00MW 500 to1.000MW  Above 1.000MW
In Operation 54 4,884.7
ﬂ Under Construction 2 275.6
Preparing
O for Construction 12 1.855.2




Comparison of
thermal power plant efficiency
in Japan with other countries

| Comp of Fossil Power
Efficiency and GOz Intensity, 2010 (ECOFYS)

*Thermal efficiency is the gross g ing effic based
on the weighted ges of effici for coal, p
and gas (lower heating value standard).

#Comparisons are made after converting Japanese data
(higher heating value standard) to lower heating value
tandard, which is lly used overseas.The figures
based on lower heating value are around 5-10% higher
than the figures based on higher heating value.

# Private power generation facilities, etc. not covered.

#Figure is based on fiscal year for Japan

Improvements

in Thermal Efficiency
(Lower Heating Value) and
Transmission/Distribution
Loss factor

in Thermal Power
Generation Facilities

Source: Japan Electric Utilities Handbook, etc.

#Lower heating value standard is estimated based on the

higher heating value using the ion factor
of exp of the prehensive energy i
(2007).
Improvements

in Steam Temperature
and Pressure

in Thermal Power
Generation Facilities

Thermal
Efficiency
%
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@ India @ China
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(g9)s5.6 (07159
48.6
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== Gross thermal efficiency
(maximum designed value)

= Gross thermal efficiency
{actual average)

= Transmission and
distribution loss rate

(09)52
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(FY)
Steam temperature (turbine inlet)’'C
330 Steam pressure (turbine inlet) kg/cmig 316 610
310}
: 593 500
290+
—— Steam Temperature
= Steam pressure
I L L I 1 It L I L
Fiscal year in which 1855 1960 1965 1870 1990 1895 2000 2005



Flow Chart of Environmental Impact Assessment (For a thermal power station)

e = S
D
lass 2 business project

> Opinion from Governor of Prefecture
Assessment necessary l Class 1 business project
Natification Preparation of report of environmental Open to public inspection -
impact assessment method - o .
Opinions from local residents
Recommendation ; ;
' Confirmation of report of environmental P
- impact assessment method Opinion from Governor of Prefecturs

Implementation of environmental impact assessment

( survey, forecast, assessment, and study of environmental conservation measures )

Notification Preparation of report of environmental Open to public inspection >
Opinion Impact assessment specifications e T e e et

from Ministry
of the
Environment R ndation
> Opinion from Governor of Prefecture
Motification Submission of report and
Preparation of impact assessment open to public inspection . To Governor of Prefecture
survey report o and local residents
Motice of confirmation and
order of change

4

» Application and notification
Authorization and order of change

Construction start of the power station
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International Comparison of CO2 Emissions per Capita 2008

Source: IEA GOz EMISSIONS FROM FUEL COMBUSTION
(t-COz/Person) urce: 1EA CO2 EMISSIONS FRO COMBUSTIO
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Australia U.S.A Canada Russian Republic Germany Japan U.K. Italy France China India
Federation of Korea

Trends in CO2 Emissions by the Electric Utility Industry

Sources: Environmental Action Plan by the Japanese Electric Utility Industry

Electric Power Consumption (billion kWh) GOz Emissions Intensity (kg-CO2/kWh)
1000 0.8
858
Electric Power Consumption
750 06 09
CO:z Emissions Intensity 2009 result é
500 0.4 (06 g
0.351 £
Intensity target of 5 year average: Approximately 0.34h—= B
2008 result §
250 =™ 102 L03 £
COz Emissions =
The 1st commitment periodof the Kyoto Protocol 8
0 | | | | | | | | 00.L0
| L L L L L L S L | 17 Viglrel el bbbz izl imilas ! 1==:) R L L L e e, |
1970 1975 1980 1985 1990 1995 2000 2005 2010 2012 (Fy)
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International Comparison of
CO2 emissions 2008

B China 22.1%
M U.s.A. 19.0%
| BRussia 5.6%
India 4.9%
Japan 4.0%
Germany 2.7%
Canada 1.8% ;\glrglgit;}tal
UK. 1.7% =GOz
Republic of Korea 1.7%
Mexico 1.5%
Italy 1.4%
Republic of Indonesia 1.3%
- Australia 1.3%
France 1.2%
~ Others 29.8% Source: [EA CO2 EMISSIONS FROM FUEL COMBUSTION

CO2 Emission Levels by Sector in Japan 2008

Others (Leakage of fuels, etc.) 0.003%(0.003%)
Waste (Incineration, etc.) 2%(2%)

Energy conversion industry
(Power generating plant, elc.)
. 696(34%)

Industrial process
(Limestone, ete.)
496(4%)

Power for households
{Direct emissions)
14%(5%)

Industrial sector
(Factaries, etc.)
34%(28%)

¢ Carbon
dioxide(COz)
1.214 billion
t-CO2
Business
(Direct emissions)
19%(8%)

Transport sector
(automobile, shipping,
airplane, etc.)
19%(19%)

Source :Ministry of the Environment

The outside circle shows CO2 emission levels due to electric power generation
assigned to respective final demand sectors in accordance with their electricity
consumption, The figures in the inside circle are ratios of direct emissions (figures
in parentheses).

Note: Respective shares might not necessarily total 100% due to rounding
differences. Percentages above indicate the ratio to total COz emissions,
respectively. Other sectors includes statistical error and power consumption
accompanied by the use of lubricating oils etc.



