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ACSR Aluminum Conductor Steel Reinforced

ADB Asian Development Bank

AH Asian Highway

AIMS ASEAN Interconnection Master plan Study
AMB,AMBDC ASEAN Mekong Basin Development Cooperation
AMEICC AEM-MITI Economic and Industrial Cooperation Committee
ASEAN Association of South East Asian Countries

ATSOI the Association of Transmission System Operatorsin Ireland
BOO Build, Own and Operate

BOOT Build, Own, Operate and Transfer

BOT Build, Operate and Transfer

BTL Build, Transfer and Lease

CA Concession Agreement

CB Circuit Breaker

CIF Cogt, Insurance, and Freight

CNPA Cambodia National Petroleum Authority

CPI Consumer Price Index

CSG China Southern Grid

CT Current Transformer

DC Domestic Currency

DOE Department of Electricity in MEM

DOE Department of Energy

DS Disconnecting Switch

EC European Commission

EDC Electricité du Cambodia

EDL, EdL Electricité du Laos

EIA Environment |mpact Assessment

EIRR Economic Internal Rate of Return

EGAT Electricity Generating Authority of Thailand

EPPO Energy Policy and Planning Office;

ERGEG European Regulators' Group fro Electricity and Gas
ERO Electric Reliability Organization




ESCJ Electric power System Council of Japan

ETSO European Transmission System Operators
EU European Union

EVN Electricity of Vietnam

FC Foreign Currency

FCDI Forum for Comprehensive Development in Indochina
FIMC Foreign Investment Management Committee
FIRR Financial Internal Rate of Return

FOB Free on Board

FOR Forced Outage Rate

FIS Feasibility Study

FERC Federal Energy Regulatory Commission
GDP Gross Domestic Product

GMS Greater Mekong Sub-Region

GNP Gross National Product

GoL Government of Lao PDR

GSA General Social Assessment

HAPUA Heads of ASEAN Power Utilities/Authorities
HI-FI HI-FI Plan for Private Sector Development in the Greater Mekong Subregion
HV High Voltage

1Al Initiative for ASEAN Integration

ICB International Competitive Bidding

ICD International Cooperation Department

IE Institute of Energy

IPP Independent Power Producer

IRR Internal Rate of Return

1SO Independent System Operator

Lao PDR Lao People's Democratic Republic

LNGC Laos National Grid Company

LHSE Lao Holding State Enterprise

LOLE Loss-of- Load Expectation

LOLP Loss-of-Load Probability

LRMC Long Run Marginal Cost

MIH Ministry of Industry and Handicraft (Lao PDR)
MEM Ministry of Energy and Mines (Lao PDR)
MEP Ministry of Electric Power

MEPE Myanmar Electric Power Enterprise

MOU Memorandum of Understanding

M/P Master Plan




MIME
NBCA
NEAP
NERC
NESDB
NPV
o&M
OPGW
PDPAT
PPA
RETICS
RPTCC
PDP
PPS
RPTCC
RRC
RTO
SAF
SPP
S/S
TEN-E
TA
TEPCO
TL
UCTE
UKTSOA

UNDP
Uxo
WACC
wWB

Ministry of Industry, Mines and Energy

National Bio-diversity and Conservation Area
National Environmental Action Plan

North American Electricity Reliability Corporation
National Economic and Social Development Board
Net Present Value

Operation & Maintenance

Optical fiber Ground-wire

Power Development Planning Assist Tool

Power Purchase Agreement

Reliability Evaluation Tool for Inter-Connected System
Regiona Power Trade Coordinating Committee
Power Development Plan

Power Producer and Supplier

Regiona Power Trader Coordination Committee
Regional Reliability Council

Regional Transmission Organization

System Adequacy Forecast

Small Power Plant

Sub Station

Trans-European Energy Network

Technical Assistance

Tokyo Electric Power Company

Transmission Line

Union for the Co-ordination of Transmission of Electricity

United Kingdom Transmission System Operators Association

United Nations Development Program
Unexploded Ordnance

Weighted Average Cost of Capital
World Bank

Vi



mm
cm

km

mm2
cm2
m2
km2
ha

cm3
m3
cf

ECU

kv

kWh
MWh
GWh
TWh
VA
kVA
MVA
var
kvar
Mvar

: Millimeters

: Centimeters (10.0 mm)
: Meters (100.0 cm)

: Kilometers (1,000.0 m)

: Square-millimeters (1.0 mm x 1.0 mm)
. Square-centimeters (1.0 cm x 1.0 cm)

: Square-meters (1.0 m x 1.0 m)

: Square-kilometers (1.0 km x 1.0 km)

: Hectares (10,000 m?)

: Cubic-centimeters (1.0 cm x 1.0 cm x 1.0 cm)
: Cubic-meters (1L.Omx 1.0 mx 1.0 m)
: Cubic-feet (0.3048 m x 0.3048 m x 0.3048 m)

: grams
: kilograms (1,000 g)
: Metric ton (1,000 kg)

: Seconds
: Minutes (60 sec.)
: Hours (60 min.)

: United State Dollars
: Japanese Yen
: Euro Currency Unit

: Volts (Joule/coulomb)

: Kilo volts (1,000 V)

: Amperes (Coulomb/second)

: Kilo amperes (1,000 A)

- Watts (active power) (J/s: Joule/second)
: Kilo watts (10° W)

: Megawatts (10° W)

: Gigawatts (10° W)

: Watt-hours (watt x hour)

: Kilo watt-hours (10° Wh)

: Mega watt-hours (10° Wh)

: Gigawatt-hours (10° Wh)

: Terawatt-hours (10" Wh)

: Volt-amperes (apparent power)

: Kilo volt-amperes (10° VA)

: Mega volt-amperes (10° Wh)

: Volt-ampere reactive (reactive power)
: Kilo volt-ampere reactive (10° var)

: Mega volt-ampere reactive (10° var)

vii
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1.3

1.3.1
Annex1l
1.3.2
1.3.2-1
[2007 10 5 _10 12 ] |
1
[2007 10 29 11 10
[2007 11 19 11 23
1 0:0
[2007 11 1
2 B
[2007 11 25 12 22 *
2 D3
[20086 1 3 1 211 |*
3 0:0
[2008 2 3 2 13 ]
3 o
[2008 2 14 2 26 ]
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1.3.3

MIME EDC MEM EDL
MOE MOE EGAT MOl EVN
ADB SIDA GMS
Annex2
1.4
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2.1

2.1.1
@
5 4
1980 1991
1990 ASEAN
ASEAN CLMV
5
1990
1997
1990 ADB GMS
CLV
1
! ASEAN
LV
2007 11
3 cLv cLv
CLV ODA 3
( )
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)

4 CLMV
1980
CLMV
CLMV
1986
1986
1989
1992 UNTAC
1980 CLMV
ASEAN
ASEAN CLMV ASEAN
CLMV 4 1990
ASEAN 1999 1997
1997 1995
ASEAN 4
CLMV 1990
CLMV
2
2 ASEAN
2
2007 25 25 ASEAN 23 2
cLv 5 4
cLv
2 2005 2006 2
9
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2.1.1-1 5
1181 Kk 1237 k 1677 Kk 1514 Kk 1329 k
- © 1,380 15609  (‘05) 5322  ('04) 6,242  (‘05) 8411  (‘06)
(105)
-1953 ( -1953 -1948 -1932 -1945
) ( ) (
-1970 -1975 -1962 -1992 -1955 75
5 )
-1975 ( ) -1974 -1973
( ) -1986 ( -1975
-1978 -1997 -1976
-1988 -2001
-1991 1989 ( ( -1978 79
(UNTAC) ) -1989 2005 2
-1993 ( ( ) ) | -1986 (
) -1990 ( -2006
NLD ) (
-1992 )
-2003
N - -1978
- (SPDC)
( - (
( ) ) (
: )
-1990 -1986 -1989 -1967 ASEAN -1986 (
-1993 -1980 -1995 ASEAN
-1989IMF - -1996
-1988 -1997
-1994 -1994 -1997 ASEAN
-1999 ASEAN -1997 ASEAN
- C |- ( -1976 86 78
) ) 300 500 ODA 92 (
C ¢ ) -2003 )
) BHN ( )
- ( ) 1 )
( ( ) ()
) ( 2 ( )
- ) () ¢ ) (
() - - ( ( ) )
« ) ) .
- ( ) ( ) ) (
- 8 ( )
( ) ) ) )
( )
PEA « )
( 230KV )
) ( ) ()
«C )
()
(D)
-UNDP ADB, -UNDP, ADB, - UNDP, USAID ADB,
ADB Key Indicators, ODA
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2.1.2

(€))
5 10 1997
5%
CLV
2.1.2-1 5 2005
GDP 54.2 27.4 53.8 1,688 509
GDP/ 454 606 219 2,577 636
5.8% 7.2% 9.4% 4.5% 8.4%
2.7 -1.9 6.0 -785 5.2
9.4 22 6.7 486.6 70.4
/GDP 59.2% 103.3% 0.5%* (2004 ) 30.3% 37.7%
ADB Key Indicators 2007, ASEAN
2.1.2-2 5 GDP %
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
35 144 21 6.9 7.7 55 6.9 85 100 135
6.9 6.9 40 7.3 5.8 5.8 5.9 5.8 6.9 7.3
6.4 5.7 58 109 136 113 120 138 136 132
59 -14  -105 44 4.6 2.2 5.3 7.1 6.3 45
9.3 8.2 5.8 4.8 6.8 6.9 7.1 7.3 7.8 8.4
ADB Key Indicators 2007
2.1.2-3 ODA 100
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
FDI 204 204 243 230 149 148 54 84 131 379
ODA 419 333 346 252 375 407 462 520 494 552
FDI 160 0 0 0 34 24 25 20 17 28
ODA 284 315 266 280 268 249 258 279 245 277
FDI 313 391 318 256 258 210 129 252 214 300
ODA 132 77 154 82 107 122 101 68 64 81
FDI 2336 3895 7,315 6,103 3366 3892 953 1949 1718 4,527
ODA 751 6,235 1377 2521 726 33 -3959 -3,888 -2,435 -1,399
FDI 2,395 2,220 1,671 1412 1298 1300 1400 1450 1,610 1,954
oD 614 842 1484 1290 1519 1501 1,169 2,022 2,006 2,009
A
ADB Key Indicators 2007
'é'ﬁﬁ%n 12 @ AATEH#ES
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5 22 GDP
ADB 5 5 ™
15
2.1.2-1 5 GDP
100 2000 6.75%

ADB Developing the Greater Mekong Sub-region Energy Strategy (Interim Report) 2007

2.1.2-4 5 GDP
* 06 07 | ' 08
2
10.8% | 9.2% | 8.0%
WTO | 73% | 6.8% | 6.5%
05 2
0
2007 2008 50% | 4.0% | 5.0%
5

WTO

82% | 83% | 8.5%

ADB Asian Development Outlook 2007 Update

.é.ﬁﬁﬁn 13 @ BExTEHIH
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2.1.2-5 GDP %
1990 2000 2006 1990 2000 2006 1990 2000 2006
55.6 359 20.1 11.2 218 26.2 332 37.1 38.6
61.2 52.6 44.8 145 229 29.5 24.3 24.6 25.7
57.3 57.2 48.4 10.5 9.7 16.2 32.2 331 354
125 9.0 10.7 37.2 42.0 44.6 50.3 49.0 447
38.7 24.5 204 227 36.7 41.6 38.6 38.7 38.1
ADB Key Indicators 2007
2.1.2-6 5
4 5 10
NSDP, (NGPES, (2006 ) 5 (2001
2006 2004 ) (2002 ) )
2.0% 2.1% 2.0% 0.8% 1.4%
('01-06)
HDI (‘04) 129 133 130 74 109
('05) 54 54 58 68 68
('04) 36.0% 32.7% 22.9% 9.8% 28.9%
(‘04) 0.45 0.37 N.A. 05 0.2
ADB Key Indicators 2007, UNDP , ,
« )
2.1.2-7 5
169MW 318MW 1,140MW 20,538MW 9,255MW
753GWh 1,011GWh 4,353GWh | 120,032GWh | 44,921GWh
55kWh/ 180kWh/ 82kwh/ 1,923kWh 534kWh/
17% 48.3% 10% 84.7% 90.0%
2005
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2.1.3

2131 5

8,600MW 18,000MW | 39,600MW | (15,606MW)* | 17,700MW

0.1 6 2.6 21.6 40
05 1 0 846 7 31
15 35 «f 0 120 cf 34 cf 83 «f

N
17,700MW
40
31
83 f
TN
18, 000MW
6
-
15,606 MW .
21.6 Cambodia
7 8,600MW
34 cf 0.1
05 1
15 35 «f

2.1.3-1
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2.2

2.2.1
2006
3
2.2.4-1, 2.24-2
2.2.4-1, 2.2.1-2 10%
5 (200MW)
12%
GDP 2.24-3 3 (2003 2006 )
10 14% 6 8%
GDP High 16 Base 13 Low 0.9
2.24-4 GDP 2010
3500
— Base
3000 7_LOW m
2500 High |
= i
= 2000
B 1500 |
BE 500
1000 - s
500 r
0
2000 2005 2010 2015 2020 2025 2030
R
2.2.1-1

8 3 Rural Electrification and Transmission Project & Great Mekong Sub-region Power Project, Dec 2006, Korea

Electric Power Corporation
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18000 -
16000 TSl
— Low
§14ooo High |
3 12000
i@ 10000
B 8000
]
R 6000 "
#4000 .
0 | |
2000 2005 2015 2025 2030
FE
2.2.1-2
2.2.1-1
MW
Low Base High
2005 402.6 402.6 402.6
2015 845.3 1,112.9 1,277.0
2020 1,119.9 1,688.6 2,084.8
2025 1,372.4 2,314.9 3,045.4
2.2.1-2
GWh
Low Base High
2005 1,984.6 1,984.6 1,984.6
2015 4,330.9 5,719.0 6,570.3
2020 5,904.8 8,924.8 11,024.9
2025 7,319.3 12,356.1 16,244.9
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14
12

GDPHITFE[%]
IS

8
6
4 [
2
0
2000 2005 2010 2015 2020 2025
FE
2.2.1-3 GDP
2.5
% Base
2 - Low |
High
@ :
#H 1.5
i
5 o1
o
0.5
0
2005 2010 2015 2020 2025
FE
2.2.1-4 GDP
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2.2.2
PDP2007-2016
JCA
EDL
2231, 2232

2.2.3-1,

3000

2002

2232

-l Base

2500 < &

2000 -

FEMW]
o
8

1000 r

500 -

- Low ||

2005 2010 2015
FE

2.2.2-1

2020

2025

PDP2007-2016

- Low ||

-l Base

2005 2010 2015

2.2.2-2

2020

2025

PDP2007-2016
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2.2.2-1

MW
Low Base
2007 415.6 415.6
2015 1,223.2 2,223.2
2021 1,493.8 2,493.8
2.2.2-2
GWh
Low Base
2007 2,076.4 2,076.4
2015 7,307.4 14,315.4
2021 8,846.9 15,854.9
2012 10 15% 2012 2 3%
(Base
2012 2014
1000MW
DOE
IPP
(Low 4%
GDP 2000 2007 3
7 9% ( 2233
GDP ( 2239 2009 GDP 2009
1 15 2 2012 2013
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9 [
8 [
—_ [
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g °f
& 4t
© 3
2 [
1
0
2000 2005 2010 2015 2020 2025
FE
2.2.2-3 GDP
12
10 b g -+ Base
-4 Low
m 8
Eul
B 6 -
(Al
a)
O 4
PN
0
2005 2010 2015 2020 2025
FE
2.2.2-4 GDP
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2.2.3

Base (  7.7%) 2020
Yeywa F/S
(9.2%)
(High ) 2251 2252 2251,
2252
4,500
4,000 [
3,500
— 3,000
§2,5OO B
ﬁé 2,000
1,500 . - EE ||
1,000 AzAs b -#-Base |
500 o High
O | |
1990 1995 2000 2005 2020 2025
R
2.2.3-1
30,000
25,000 -
<
o 20,000
ﬁHgﬁ,OOO B
o
-@ 10,000 o - EfE |
i ‘J_\—LP- -
5,000 —r.m.vl@" Base| |
High
0 | |
1990 1995 2000 2005 2020 2025
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2.2.3-2

2.2.3-1
MW
Base High
2007 1,183 1,267
2015 2,144 2,563
2020 3,110 3,980
2.2.3-2
GWh
Base High
2007 8,686 9,431
2015 15,388 18,644
2020 21,998 28,555
GDP 2253 IMF 2007 2008
2009 2008
2000 2006 11 14% 2007
4 5 2007
16
14
12
D\E 10 L
& 8
B 6
o
47 = mEm EmEEm Em EER EE EE EE EEm Em Em Em Em == o=
2 [
0
2000 2005 2010 2015 2020 2025
FE
( : IMF World Economic Outlook 2007)
2.2.3-3 GDP
GDP 2254 2006 GDP 1
GDP
2007 15 2
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2 L
tml
#H 1.5 -
B
5 1 F
o
o
0.5 - Base
High
0
2005 2010 2015 2020 2025
FE
2.2.3-4 GDP
2.2.4
2007 6
2.2.1-1, 2.2.1-1, 2.2.1-1, 2.2.1-2 GDP
Low Base High 5 6%
2004 PDP 2016
43558MW(2004 ) ,37,382MW(2007 )  15%
60000
— Base
50000 —Low [
High
—, 40000 [
=
=.30000 [
i
" 20000
10000
0
2005 2010 2015 2020 2025
5
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2.2.4-1

400000
— Base
350000 Low |
— LOW
g;sooooo High |
® 250000
ﬁézooooo
B 150000
R
¥ 100000
50000
0
2005 2010 2015 2020 2025
T
PDP2007
2.2.4-2
2.2.4-1
MW
Low Base High
2007 22,311 22,513 22,562
2015 33,430 35,251 36,904
2021 45,031 48,958 52,823
2.2.4-2
GWh
Low Base High
2007 149,301 150,665 150,998
2015 222,146 234,375 245,476
2021 299,320 325,697 351,682
GDP NESDB 2.2.1-3
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7
6
g 5 | , W—O—’—’—‘
& 4
a3 r
© 2 —+-Base| |
’ < Low | |
High
0
2000 2005 2010 2015 2020 2025
FE PDP2007
2.2.4-3 GDP
1.6
14 -
12 VAY.\ﬁ‘H—LkH
g,
Eul W
& 0.8 *
o
S 06
0.4
0.2
0
2005 2010 2015 2020 2025
FE
2.2.4-4 GDP
GDP 2214 v12
2020 GDP 1.0
4 GDP 2009  52% 2010 5.0% 2011
5.0 5% 2009
2011 GDP 01
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2.2.5

222-1 2.2.2-2

Base 2007 2015

High
2020 10%
2007

GDP

9 High

Base

5%

Base

17%, 2015
2007 2015

134
High

2.2.2-1,

Base

10%
21%, 2015 2020

2.2.2-2

160000

140000

- Base

High

120000 |

=100000 |

=, 80000 |

i)

BE 60000 |
40000 |-

20000

ARSA

A e

0 [
2005

2010

2.2.5-1

2015
£E

2020

13%,
Base

2025

O w=z
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1000000

- Base
__ 800000 || High
z
<
O, 600000 |
R
i
m 400000 |
.R
[
200000 |- ,
—‘/-
ARA e
0 [ |
2005 2010 2015 2020 2025
FE
2.2.5-2
2.2.5-1
MW
Base High
2007 12,322 12,374
2015 42,590 55,060
2020 71,450 102,349
2025 110,741 165,834
2.2.5-2
GWh
Base High
2007 71,574 71,875
2015 256,995 332,242
2020 441,262 632,087
2025 698,466 1,045,947
GDP 2.2.2-3 GDP 2001 7 8%

8%
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GDP T E[%]
O == NN W d O O N 00 ©

2000 2005 2010 2015 2020 2025
FE
(
2.2.5-3 GDP
GDP 2.2.2-4 2010
GDP 2009 4
2025 20
GDP
1.0
5
High
-& Base
4
ol
s
A 3
a "
O
2 [
1
2005 2010 2015 2020 2025
FE
2.25-4 GDP
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2.3

1990
3
CLv
<> CLV CLv
“ADB  GMS GMS 1992 6
<> 1995  AMBDC ASEAN
5
ADB
GMS
2.3.1
@
O
1) Nam Theun Hinboun
Theun — Hinboun Nam — Theun
210(MW) 1998
240 uss EdL 60% MDX Lao Company
20% Hydropower AB 20% Theun — Hinboun
230(kV)
2
2) Houay - Ho
Houay - Ho 1999
152(MW) 243 uss
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Daewoo 2002
EdL 20% Suez Energy International 60% Houay Ho
Thai 20% 98% 230(kV)
2%
3)Nam Theun 2
ADB
JV EDF EGCO LHSE IPP
2009
O
1) -
- 110 kv 230 kV
220kV
200MW 110 kV
2311 2004 2005
2.3.1-1 - 110 kV
Lao Cai —Hekou 40MW
Lai Chau—Hekou
Mon Cai — Donghung 40 MW
Ha Giang — Bang Tuong 70 MW
2)
- 3 35kv
22kV MW
2.3.1-2 -
35kV Moc Chou — Xam Neua
35/22kV Vietnam- Saravan
35/29KV Vietnam - Savanhaket
(Dansavan)
3)
7 35kV
7 /KWh
220kV ADB WB
80MW 200MW
O == a1 @ BAEIEHERSH



H -

22 kv

(Nam Nguml, Nam

Houay Ho
Theun Hin Beun 2 230kV
115kv
230kV IPP -
2.3.1-3 230kV
230 KV Theun Hin Beun - Nakhom Phanom 2
Houay Ho - Ubon2 2
Phontong — Nhongkai 2
Thanakeng — Nhongkai 1
110 kv Pakxan-Bungkan 1
Thakek-Nhakonphanom 2
Pakbo-Mukdahan 1
-Bokeo 1
-Xayabuly 4
Leuk, Nan Mang3)
5)
Watthana Nakhon Battanbang
115 kV
6)
Strung Treng
115kV FS

O =z &
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2.3.2 ODA
®
6
1954
1957 ECAFE ESCAP
4
1972
1990
1980 1949 1960
1970
1975
1980
10
1991
UNDP 4
1995 MRC
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&)

ADB GMS
2001 ASEAN FTA GMS
2.3.2-1
1. MRC 1957 1995
1957
1995
1998 2004
3-1.
2. AH 1959 ESCAP
1959 ECAFE ESCAP 15
6, km 40 1960-70
2005
14 km 55
3. HAPUA (Heads of ASEAN Power Utilities/Authorities) 1997
1986 6 ASEAN ASEAN Power Grid(APG)
APG
ASEAN Center for
Energy(ACE)
4. GMS 1992 ADB
6
GMS ADB 1992 2.3.3
5. ASEAN AMEICC 1994 1998
ASEAN AEM-METI ASEAN
1C-WG 1998 ASEAN AMEICC
ASEAN CLMV
6. 1995 FDCI
1995 1
24
HI-FI HI-FI plan for Private Sector Development in the
GMS FDCI
7. ASEAN AMBDC 1996 ASEAN
ASEAN ASEAN 1996
2000
8. ASEAN 1Al 2000 ASEAN
2000 ASEAN
CLMV ASEAN
9. ACMECS 2003
2003
ECS
ACMECS
5 5
ADB
= 34 G B 25
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®

5
1957
GMS
GMS
2.3.2-2
a= b= c= d= e= = o=
= = i= k= =
= V= L= C M= PRC=
2002.9
(4) HAPUA ASEAN
ASEAN 2003 ASEAN
ASEAN Interconnection Master Plan Study; AIMS 2015
ASEASN
HAPUA AIMS2 2007 11
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2.3.3

(€))
ODA
5 5
1,800
4
1990
1991 1992
CLV 2331
2004 CLV CLV
15 CLV
2007
CLV 3 ODA
5 2.3.31
2.3.3-1 5
1 - 86.4 S 717 - 26.8 CEC: 18.3 - 615.3
(2004 2 ADB: 78.8 ADB: 39.1 1 12.0 D111 . 435.7
) 3 . 48.1 1 29.2 CEC: 11.1 - 10.1 ADB: 179.3
8 19 - - 3
(2005 3.18 . - 354.53 908.20
) 69.09 42.35 17.17 2.36 44.65
45.93 25.76 16.41 35.53 56.61
133.19 164.30 4,002.72 20,447.53 10,982.13
(~2005 1,090.67 1,061.77 1,772.55 1,589.86 1,186.10
) 392.48 410.97 326.29 2,002.45 671.26
1,764.1 519.3 3,792.5 33,420.6 16,203.9
¢ 95~ 04, 3.5 19.0 119.3 8,785.0 2,474.0
) (+ 119.4 34.4 347.4 2,549.6 1,447.0
)
OECD/DAC, , JETRO , ASEAN
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(2) GMS

1970
1991
GMS
ADB
ADB 1987 1991
ADB
1992 5 6
Greater Mekong Subregion GMS GMS
GMS ADB
Energy Transport Environment Tourism
Trade Facilitation
GMS
2012
GMS ;
1993 1997 5 800 10
ADB
2332
ADB Japan Specia Fund
1993 2000 24 2,350.5

O =z &
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2.3.3-2 GMS

g
O

a 6

a

g
g 25
0 233 Kk
0 20 30
g

a a

g g

u u

u g
O

2005
(©)
GMS 5
GMS 6 ADB 1) 2)
3) 4)
1995 EPF: GMS Electric Power Forum
1998 EGP: Experts  Group on Power Interconnection and
Trade
2000 9 GMS

Policy Statement on Regional Power Trade in Greater Mekong Sub-region
IGA: Inter-Governmental Agreement on Power Trade
inthe GMS 2002
RPTCC: Regional Power Trade Coordination

Committee ADB
1995 EPF: GMS Electric Power Forum
1998 EGP: Experts’ Group on Power |nterconnection and Trade
2000 9 GMS Policy Statement on Regional Power Tradein
Greater Mekong Sub-region
2002 IGA: Inter-Governmental Agreement on Power Trade in the GMS
RPTCC: Regional Power Trade Coordination
Committee
2004 1 RPTCC 2007 6
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2004 6 RPTCC 2
FG: Focal Group PWG: Planning Working Group

2.3.3-3GMS
» GMS GMSindicative Master Plan 2008
> GMS Performance Standard 2010
> Transmission Regulations 2010
> Metering arrangements and power traderules 2010
> Identifying regulatory barriers
> GMS Grid Code/Operational Procedure 2012
> Payment agreementd/tariffs for third party
use, Dispute resolution mechanism 2012

ADB “Draft Road Map for Implementing the GMS Cross Border Power Trading “ 2007

GMS
1:
2: GMS PPA
3:
4:
GMS
2005 GMS
TA IGA Inter Governmental Agreement IGA
RPTCC RPTCC
ADB TA 2005
Foca Group Planning Working Group
Performance Standard
ADB TA
GMS 2003 GMS
ADB TA “ Indicative master plan on Power
interconnection” Nam Theun Nam

O m==n ® ® RETEHxSH



Ngum2,3

FS ADB
HaThin  Nam Thuen2 - Roi Et
IPP Nam Thuen2 Power Company
PPA
2332 ADB

500kV Na bong — Udon3
500kV Nam Theun2 — Savananchet

FS
500kV HVDC Yunnan —

Laos - Thailand 0 500kV Hong Sa —

Mae Moh 00 500kV Ubon3 - Ban Sock — Pleiku

|

2.3.3-2 ADB GMS MP 500KV
( JBIC

O ==z “
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2.3.3-3 GMS

] GMS
2003
1996 2001 60MW
39.02 ADB 44.3
' 16
ADB 52
1994 1998 210MW
ADB 85 11.07
280 (BOT
2
2005 1,070MW 2007
ADB
1,250 26.32
GMS
2005
33.26
185
GMS
2007 R = 2000 300MW
15 iyt 525.47
2.3.34
ADB
- GMS - ADB -
-6 - -
- RPTCC - CLV
-GMS Power Transmission Line (PRC-LAO-THA, - Lao Power Import and Export | -
) Study (<05 ~06) ~ 07
- GMS Power Interconnection Phase Il - Cambodia Power Sector -
(PRC-VIE, ) Development Plan( <05 = 06) 704 07
- GMS Energy Sector Strategy (~ 06 - Laos Southern Provinces Rural | - 6 MP
- GMS Northern Power Transmission Project Electrification Project (<98 705 =06
(LAO-THA, <06 ) <04) -
- GMS Regional Power Trade Coordination and 700 <06
Development (Z06 ) -
- GMS Power Interconnection Project phase | =05
(< THA-LAO-VIE, <03 ~06)
2 ADB GMS Projects, WB GMS Projects, 18 3
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*

1999 MRC
EIA MRC
MRC
2007
IPP
FS 2008 2008 EIA MRC
MRC 2008
2
1,230MW
< 2007
laowan
4,200MW Mou
2010 12

‘ \I\. 1,410MW
1993 o 2007
PY MOU
_
Dachaoshan ) TN
1,350MW
& ° gz
\ MOU
_/
TN
1,320MW
( ) | 2007
MW
980 e _ ® MOU
//// _
467 3,300MW
FS
Mekong River Committee, (2002), Power Development Plan 2007 (Lao PDR),
Ministry of Mines, Industry and Energy (Cambodia), Ministry of Industry and Trade (Vietnam)
2.3.34
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®

1997 ASEAN
CLMV
5 ASEAN
ASEAN FTA
1
15 20
>
5
8 3 2
3 2 IPP
>
IPP
>
7,000MW 600MW
2.3.3-5 5 100
1995 2002 2003 2004 | '95-'04
NA 49 26 33 111
1 1 2 0 33
3 5 0 5 18
2 20 21 1 51
7 9 1 86 189

ASEAN Statistical Pocketbook 2006
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©)

5
2.3.3-6 1990 2006
8 231 5 331 445
4 2,586 2 198 0
2 719 0 0 50
55 12,244 8 14,254 17 3,576 14 596
10 2,715 2 946 3 115 2 213
WB Private Participation in Infrastructures Database
5 2007
EPA 11 ASEAN
AJCEP
5 2007
EPA 11 ASEAN
AJCEP
FTA
2.3.35
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Q)

O
1
X 1994 1997
<> 1995
X 1997
2)
CDC CiB
3)
4)
70
5)
ASEAN
ASEAN
2000 2005 2
ODA
2.3.3-7 ODA 100
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
FDI 294 204 243 230 149 148 54 84 131 379
ODA 419 333 346 252 375 407 462 520 494 552
ADB Key Indicators 2007
O
1)
< 1988 1994 2001
X 1994 1994 1994
o 2003
2003
2)
FIMC
3)
10 20 10
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4)

5)
LDC ODA
ODA
2.3.3-8 ODA 100
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
FDI 160 0 0 0 34 24 25 20 17 28

ODA 284 315 266 280 268 249 258 279 245 277

ADB Key Indicators 2007

O

D

& 1988 1999

& 1997 2002
2)

MIC
3)
30
4)
10 30
50
10 30

5)

1998

1998
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2.3.3-9 ODA 100
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
FDI 313 391 318 256 258 210 129 252 214 300
ODA 132 77 154 82 107 122 101 68 64 81
ADB Key Indicators 2007
0
1)
% 2001
% 1999
% 1992
2)
BOI
3)
30% 7% 0 5 37
4)
(IEAT)
2.3.3-10 ODA 100
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
FDI 2336 3895 7315 6103 3366 3892 953 1949 1718 4527
ODA 751 6235 1377 2521 726 33 -3959 -3888 -2435 -1,399
ADB Key Indicators 2007
O
1)
2 1996 1997
< 1997
< 1997
R 2000
2 2003
2)
MPI FIA
3)
28 50 0 10
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4)

5)
2007 WTO EPA

2.3.3-11 ODA 100

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

FDI 2395 2220 1671 1412 1,298 1,300 1,400 1450 1,610 1,954
ODA 614 842 1484 1290 1519 1501 1,169 2,022 2006 2,009

ADB Key Indicators 2007

2.4
2.4.1
€))
O
2001 2
MIME: Ministry of Industry,
Mines and Energy
EAC: Electricity Authority of
Cambodia EAC

2.4.1-1 MIME EAC
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Royal Gover nment of Cambodia (RGC)

Ministry of Industry, Mines
and Energy (MIME)

- to set and administer palicies,
strategies and planning in the
power sector (Art. 3)

- to decide on investment in power
sector and other policy issues
(Art. 4)

- toissue standards on technical
operation, safety and environment

Electricity Authority of Cambodia
(EAC)

- toissuerules and regulations

- toissuelicenses

- to approve tariff rates and charges

- toenforcerules, regulations and
standards to licensees

- to approve and enforce
performance standards for
licensees

(Art. 5) - toresolve complaints and disputes
- toimpose penalty and to revoke
licenses
(Art. 7)
o Protect consumer,
Administer Grievance redress,
Enforcerules
Electric Power :’ _
Service Providers Electric Power
(Licensees) ‘: Customers
Tariff
JICA
24.1-1 MIME EAC
EAC
EdC: Electricite du Cambodia
EdC
EdC IPP
Independent Power Producer
g

1994 Energy Sector Development Policy

1999 CPSS (Cambodia Power Sector

Strategy) CPSS EAC
EAC
°é° ==Th 50 ® BT EH#XS



1999 GMS Greater Mekong Sub-region

CESS(Cambodia Energy Sector Strategy)

CESS

% 2020 100%

<% 2030 70%

% EdC

(¢))
2007

2007 11 25 Banteay Meanchaey Siem Reap

Battambang

24.1-2
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Power plant C6
Kirirom Konpon Power plant 5 Phase-1
Hydro Supeu Power plant 5 Phase-2

COLBEN SYSTEM
©

- B GS1
115 kV T/L
GS3
Power plant C3
CITY POWER : | |
CUPL
CEP @—
e (O
GS2

2.4.1-2

24.1-3
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THAILAND
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230kV Transmission Line (Under Construction)
230kV Transmission Line (Plan)

115kV Transmission Line (Existing)

115kV Transmission Line (Plan)

Substation (Plan)

Hydropower Plant (Existing)

Hydropower Plant (Future)

Coal fired Thermal Plant

Combined Cycle Plant (Plan)

Existing Diesel Plant (large-scale only)
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2006 220 Mw
184.5 MW 35.5 MW
2.4.1-1
2.4.1-1 2006
Plant Year in Investment Project
No Plant Name Type Service Type Scale Remarks
(MW)
1 Power plant C3 DG 1996  WB loan 10.0 4 x28 MW
2 Power plant C6 DG 1996  ADB loan 10.0 3x62MW
CUPL DG 1997 IPP 35.0 7 x 53 MW
4 Power plant 5 Phase-1 DG 1998  Japan grant 5.0 1x5MW cV
5 Power plant 5 Phase-2 DG 1998  Japan grant 5.0 1x5MW CcV
6 Kirirom 1 HP 2001 IPP 12.0 2 X6 MW
7 KEP phase 1 DG 2005 IPP 30.0 4 x 82 MW
8 CITY POWER phase 1 DG 2005 IPP 5.0 2 x 256 MW
9 CITY POWER phase 2 DG 2006 IPP 2.5
10 CEP DG 2006 IPP 45.0
11 KEP phase 2 DG 2006 IPP 15.0
12 COLBEN SYSTEM DG 2006 IPP 10.0
184.5
Notes
DG:
HP:
1) Report on Power Sector of the Kingdom of Cambodia for the Year 2006,
EAC, July 2007
2) Statistical Handbook 1995 - 2005, EdC, February 2007
Kirikom 1 12MwW
2.4.1-2
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2.4.1-2 2006

Plant Year in Investment Project

No Plant Name Type Service Type Scale
(MW)
1 Siem Reap DG 1998 Japan grant 10.0
2 Shihanouk Ville DG 1999 ADB loan 5.0
3 Takeo DG 2006 ADB loan 15
4 Kampot DG 2006 ADB loan 3.0
5 Banteay Meanchay DG 2006  ADB loan 3.0
6 Preyveng DG 2006  ADB loan 15
7 Steung Treng DG 2006 ADB loan 1.5
8 Colben in Shihanouk DG 2006 IPP 5.0
9 GTS in Kampongcham DG 2006 IPP 5.0
35.5
Notes
DG:

Report on Power Sector of the Kingdom of Cambodia for the Year 2006,
EAC, July 2007

O
GS1 GS2 GS3
Kirirom 1 Kompong Speu GS1
115kv 1
23 km Kirirom 1 GS1 120 km
143 km 2.4.1-3
2.4.1-3
GS1 115/22/15 kV 2 x 50 MVA
GS2 115/22/15 kV 1 x 50 MVA
GS3 115/22 kV 1 x 50 MVA
Kompong Speu 115/22 kV 1 x 6.3 MVA

Power Development Master Plan, WB/KEPCO, Dec. 2006

Poipet Banteay Meanchaey  Banteay
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Meanchaey 2 SiemReap Battambang
Jv 115kv 1
Poipet Banteay Meanchaey Siem Reap Battambang 4 115/22 kV

O
6.3 kv 10 kv 15 kv 22 kv
400V 22 kv
EdC 2005 2.4.1-4
2.4.1-4
2.4.1-4 EdC
(km)
[m]
5]
593.1 399.1 992.2
40%
- - 1,447.7
Stastical Handbook 1995-2005, EAC, Feb. 2007 60%
2.4.1-4
1000 km 1400 km
40% Siem
Reap 550 km 56%
Siem Reap 53 km 82%
Siem Reap
O
1)
EdC
EdC
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X GS1 GS2 GS3
<> C3, C5, C6, CUPL, KEP City Power
KEP CUPL Kirirom
3 UHF
Kompong Speu Kirirom
West
Phnom Penh 2008
2)
2
% EdC
Q)
115 kv SCADA SCADA KEP
SCADA 3
115 kV SCADA 1 CRT 2
UHF GS1
SCADA 1 CRT
C3, C5, C6, CUPL, City Power
UHF
KEP SCADA  KEP SCADA
CRT
115 kv
@)
GS1 GS2 GS3 SCADA
PC Personal Computer PC SCADA
CRT
115 kv OPGW GS1 GS2 GS3
GS1 EdC UHF
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GS3

3)
Q)
EdC 2006
1,106 GWh
SiemReap 7% Sihanoukeville 3%
8
EdC IPP
(i)
2001 2006 EdC

SCADA

IPP
82%
8%

79%

2.4.1-5
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Energy Sales from 2001 to 2006

1200 -
974.62
1000 - ,
872.23
§ /
O 800 -+
5 644.5
()
= 540.6
¢ 600 - 464.2
= 407.3
5 400
c
L
200 -
0
2001 2002 2003 2004 2005 2006
EdC
24.1-5 EdC
2001 2006 5 407.3 GWh 974.62GWh 2.4
19%
2001 2006
2.4.1-6
Break Down of PHN Generation, Energy Billed
& System Losses
1000
900
800
.g 700 ]
‘i 600 ]
S 500 B
w 400 -
300 -
200 +
100 -
® T 2001 2002 2003 2004 2005 2006
O Production, GWh 439.00 485.55 555.72 653.43 752.54 906.74
m Billed, GWh 364.20 415.10 478.14 558.10 667.14 805.75
B Auxiliary Use, GWh 5.98 8.05 7.80 11.81 7.78 4.54
B Losses, GWh 62.83 62.54 69.80 83.46 85.40 96.45
EdC
2.4.1-6
24.1-7
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System Losses in PHN from 2001-2006 (%)

16%

14.70%
14% 13.10% 12:70% 13.00%
12% \1}'%\1‘0.64%
s 10% f
8 g
g
= 6%
4%
2%
0%
2001 2002 2003 2004 2005 2006
Year
EdC
2.4.1-7
2001 14.7% 2006 10.64%
56%
Gii)
2007 2 1
2001 8 1
2.4.1-8
MW 2007
—— 2
200
150 ///L\ \\.
100 wm—\\
50 +
O T T T T T T T T T T T T T T T T T T T T
1 3 5 9 11 13 15 17 19 21 23
Time
EdC
2.4.1-8
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2007 5 16

5 20 2.4.1-9
—— 5 20
200.0
150.0 -
100.0 | -
50.0
OO T T T T T T T T T T T T T T T T T T T T T T T
i 3 5 7 9 11 13 15 17 19 21 23
Time
EdC
2.4.1-9
2 8 8
8
5 16 5 20
2002 2004
General Requirements of Electric Power Technical Standards 2004 4

MIME

LOLP N-1

KEPCO 2006 12
and Institutional Strengthening
LOLP Loss of Load Probability
LOLP 1 0.0027
15%
N-1

=+5%

=+10%

Power Development Master Plan
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3 3.3.1
MINE
2024
2.4.1-5
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2.4.1-5

Plant Yearin Investment Project

No Plant Name Type Service Type Scale
FY (MW)
2006
1 Power plant C3 DG 1996 WB loan 10.0
2 Power plant C6 DG 1996 ADB loan 10.0
3 CUPL DG 1997 IPP 35.0
4 Power plant 5 Phase-1 DG 1998 Japan grant 5.0
5 Power plant5 Phase-2 DG 1998 Japan grant 5.0
6 Kirirom 1 HP 2001 IPP 12.0
7 KEP phase 1 DG 2005 IPP 30.0
8 CITY POWER phasel DG 2005 IPP 5.0
9 CITY POWER phase2 DG 2006 IPP 25
10 CEP DG 2006 IPP 45.0
11 KEP phase 2 DG 2006 IPP 15.0
12 COLBEN SYSTEM DG 2006 IPP 10.0
13 Siem Reap DG 1998  Japan grant 10.0
14 Shihanouk Ville DG 1999 ADB loan 5.0
15 Takeo DG 2006  ADB loan 15
16 Kampot DG 2006 ADB loan 3.0
17 Banteay Meanchay DG 2006 ADB loan 3.0
18 Preyveng DG 2006 ADB loan 1.5
19 Steung Treng DG 2006 ADB loan 1.5
20 Colben in Shihanouk DG 2006 IPP 5.0
21 GTS in Kampongcham DG 2006 IPP 5.0
1 Kirirom 3 HP 2010 IPP 15.0
2 Kamchay HP 2010 IPP 193.0
3 Coastal Steam 1 TH 2010 IPP 200.0
4 Stung Atay HP 2012 IPP 120.0
5 Coastal Steam 2 TH 2013 IPP 400.0
6 Lower Russei Chrum HP 2014 204.0
7 Lower Sre Prok 2 HP 2015 222.0
8 Sambor HP 2016 467.0
9 Lower Se San 2 HP 2016 207.0
10 Battambang 1 HP 2017 24.0
11 Upper Russei Chrum HP 2017 32.0
12 CCGT1 GC 2018 200.0
13 Middle Russei Chrum  HP 2018 125.0
14 Stung Tatay HP 2018 80.0
15 Battanmbang 2 HP 2019 36.0
16 CCGT 2 GC 2020 450.0
17 CCGT3 GC 2022 450.0
1 Banteay Meanchaey - Thai 2007 20.0
2 Phnom Penh - Vietnam 2008 80.0
3 Kampong Cham - Vietnam 2009 20.0
4 Stung Treng - Laos 2009 10.0
5 Phnom Penh - Vietnam ( ) 2010 120.0
6 Banteay Meanchaey - Thai 2012 60.0
(a) Total Peaking Capacity (MW)
(b) Forecasted Peak Load (MW)
(c) Reserve Margin (@-(b) (MW)
(d) Ratio of Reserve Margin (c)/(b) (%)
Notes
DG: 15
HP: 30
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24.1-10

Capacity Balance
4,000
2500 | Il Total Peaking Capacity
3,000 B Forecasted Peak Load
2,500
2 2000 |
1,500
1,000
500 ‘.‘ H
0
{190 {190 00‘2’ rob q/@? ,LQ\,"/ ,LQ\?' ,]9'\15 q/g'\, q/@f’ ,LQ» ,]9'\:\ ILQ\?’ ,LQ'» ,LQ‘L ,9‘1, ,LQ'L q,g"& q,gfl,"
Fisical Year
24.1-10
2010 Kamchay 193 MW Sihanoukeville 200
Mw 2010 873 MW 220 MW 4
19%

2020 3,400 MW 2024
3,700 MW
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2.4.2

@D
O
MEM (DOE)
Electricité du Laos(EDL) IPP
EDL
EDL (VEM) (DOE)
2005 Nam Thuen2
Lao Holding State Enterprise
MEM MOF
DOE
\ 4
EDL IPP
<
LHSE IPP
24.2-1
MEM (DOE) DOE 1994
<> Electricité du Laos(EDL)
<> IPP
3 LHSE
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1) EDL

EDL 1959
EDL 115kv EGAT
EDL
1960 1970 Nam
Ngumi Nam
Nguml 1990 150MW 2000 155MW
2000 60MW  NamLeuk HPP(2000) 40MW  NamMang3
2) IPP
IPP
2421 1990 PP
210MW  Theun Hinboun (1998) 150MW  Houay Ho HPP 1999
EdL 60% 20% PP
EDL
24.2-1 IPP
EDL
Theun Hinboun 210 MW EDL 60%
Houay Ho 150 Mw Daiwoo EDL 20%
3) LHSE
2005 Nam Thuen2
Lao Holding State Enterprise
Nam Thuen2 1088MW SMW 2009
500kvV EGAT
O
EDL DOE EDL
O MOU
EDL Theun Hin Beun Houay Ho Nam Theun2

IPP
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MOU

2.4.2-2 2 MOU
2.4.2-2 2 MOU
2 MOU
- 2006 12 18 2015  3000MW 2015 5000MW
2007 7000MW
- 1998 MOU 2010  1500MW 2020  3000MW
@
O
2000 11 24.2-3
Theun Hinboun Houay
Ho Theun Hinboun 8MW HouayHo 21IMW
2.4.2-3
(MW) (GwWh)
Nam Dong 1.0 4.0 1960 Luangprabang EDL
Selabam 5.0 30.0 1969 Champasak EDL
Nam Ngum 1 155.0 966.0 1970 Vientiane EDL
Xeset 1 45.0 180.0 1994 Saravan EDL
Nam Ko 15 6.0 1997 Oudomxai EDL
Theun Hinboun Power
Theun Hinboun 210.0 1,645.0 1998 Khammouane Company
Nam Song - 1998 Vientiane EDL
Houay Ho 152.1 490.7, 1999 Attapeu Houay Ho Power Company
Nam Leuk 60.0 184.0 2000 Vientiane EDL
Nam Ngai 1.2 6.0 2004 Phonsali Provincial
Nam Mang 3 40.0 1335 2005 Vientiane EDL
670.8
24.2-4
2007 11
EDL
7
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24.2-4 2007.12
PDP 2007 (Sep 2007)
Inst. Cap | Energy, Plant
(MW) |GWh p.a.| Factor COD Category

Northern 346.1 1,543.1
Nam Ko 15 7.9 0.6 1996( EDL
Nam Ngay 1.2 2.0 0.2 2006| EDL
Nam Nhon 2.4 11.6 0.6 2010( IPP Domestic
Nam Thal 152.0 736.0 0.6 2012| IPP Domestic
Nam Sim 8.0 29.9 0.4 2012 IPP Domestic
Nam Long 40.0 135.0 0.4 2013| EDL
Nam Ou8 (local) 90.0 410.0 0.5 2014] IPP Domestic
Nam Boun 8.0 42.0 0.6 2015]| IPP Domestic
Nam Beng 33.0 125.0 0.4 2017( IPP Domestic
Nam Hao 10.0 43.8 0.5 2019] IPP Domestic

Central 1 1,005.0 4,803.7
Nam Dong 1.0 4.7 0.5 1961| EDL
Nam Ngum1 155.0 | 1,002.0 0.7 1971| EDL
Nam Leuk 60.0 218.0 0.4 2000| EDL
Nam Mang3 40.0 150.0 0.4 2005| EDL
Nam Ham 5.0 15.4 0.4 2010( IPP Domestic
Nam Lik 1/2 100.0 435.0 0.5 2010]| IPP Domestic
Nam Ngum5 120.0 500.0 0.5 2011] IPP Domestic
Nam Lik1l 60.0 262.8 0.5 2011] IPP Domestic
Nam Cha (local) 112.0 389.0 0.4 2011] IPP Export
Hongsa Lignite TPP (Local) 100.0 700.8 0.8 2013( IPP Export
Nam Theunl (Local) 10.0 70.0 0.8 2013( IPP Export
Nam Khan2 126.2 500.0 0.5 2014| EDL
Nam Ngiep down stream 19.6 115.0 0.7 2014( IPP Export
Nam Khan3 46.2 222.0 0.5 2015| EDL
Nam Mangl 50.0 219.0 0.5 2015( IPP Domestic

Central 2 348.0 11,8425
Theun HinBoun (Local) 8.0 24.5 0.3 1998| IPP Export
Nam Theun?2 75.0 300.0 0.5 2009]| IPP Export
Xepon3 (Up stream) 70.0 390.0 0.6 2012 EDL
Nam Mo 105.0 602.0 0.7 2012 IPP Domestic
Theun Hinboun (extension) 60.0 316.0 0.6 2012( IPP Export
Xepon 3 (Down stream) 30.0 210.0 0.8 2013[ EDL

Southern 1471.8 9462.298
Xelabam 5.0 21.5 0.5 1961( EDL
Xesetl 45.0 133.9 0.3 1991( EDL
Houay Ho (local) 2.1 8.3 0.5 1999| IPP Export
Xeset 2 76.0 309.0 0.5 2009| EDL
Xekaman3 25.0 76.0 0.3 2010| IPP Export
Xelabam ext. 7.7 37.1 0.5 2012( EDL
Xekatam 61.0 296.8 0.6 2012 IPP Domestic
Xekamanl 30.0 131.4 0.5 2012| IPP Export
Power supply to Aluminum factories| 1,000.0 | 7,446.0 0.9 2013] IPP Domestic
Xepian/Xenamnoy (Local) 20.0 102.0 0.6 2013] IPP Export
Houaylamphan 68.0 315.0 0.5 2014 EDL
Xeset3-4 32.0 135.0 0.5 2016] IPP Domestic
Nam Kong3 25.0 142.0 0.6 2017 IPP Domestic
Xebangnuan 45.0 177.0 0.4 2018( IPP Domestic
Xelanong 30.0 131.4 0.5 2019( IPP Domestic

IPP
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115kV 22kV 400V
35kV
115KV 24.2-5
2425 115kvV
115kV (km)
2003 1,111.22
2004 1,167.96
2005 1,510.42
2006 1,861.62
Power Development Plan (Draft, Dev 2007, EDL)
EDL 1(CD) 2(C2) o 3
Q)
ADB 1(CD)
1(C1) Nam Nguml Nam Leuk Nam Mang 3
Nongkhai Phontong 115kv 2 Thanaleng
115kv1 Bungkan Pakxan 115kv1
2(C2) Thakhek Nakhon Panom
115 kv 2 Pakbo Kengkhok
Mukdahan
1 2 2008 115
kV Paksan-Thakhek-Pakbo
S Bang Yo Ban Na Ban Hat Saphaothong
Xesetl Sekatam Sirindhom
Bangyo
Houay Ho Theun Hin Beun
230kv 1PP DOE
EDL
EDL System Planning Office
115kV
s JBIC 2008 115 kV Paksan-Thakhek-Pakbo
1(C1) 2(C2)
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R/
0.0

*

*

L)

7
0.0

GMS GMS Power Trade Project ©)
Xeset-Saravan 115kV Ban Hat
Strung Tren 115kv
2011 C1 230kV
ADB 1(CD) () 115KV FS
C1 N
REPI( )]
11
115KV 115/22 kV
IPP
Nam Theun2-Roi Et (EGAT) 500kV
Nam Ngum2-Na Bon Nam Ngum3-Na Bon Nam Ngiep2-Na Bon 230kv Na Bon
— Udon3(EGAT) 500kV
Hong Sa-Mae Mo(EGAT) 500KV
24.2-2 24.2-3
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24.2-2 EDL2015

EDL System Planning Office
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C1

24.2-3

O ===




®

a

C1 Nam Nguml Nam Leuk Nan Mang3 EGAT

EDL
115 kv EDL
22KV
Houay Ho, Theun Hin boun IPP EGAT IPP
IPP  EGAT
ad
EGAT
N C1 C S
JBIC
O 2IPP 500kV
IPP Nam Ngum2  Nam Ngum3  Nam Ngiep2 500kv
Na Bon Na Bon EGAT Na Bong
IPP EDL
500KV EDL EDL EGAT
EDL
O
C1 Nam Ngum, Nam Leuk,NamMang3,Nam dong Xesetl, Sdabam
2007 24.2-3 6 9 )
Nam Nguml NamLeuk Xestl
.é.iﬁﬁ s ® BETEH#R



Hydropower Generation 2007
300,000
250,000 [
’\,/\’ —e— Nam Ngum
200,000 —=—Nam Leuk
< Xestel
?9 150,000 Nam Mang3
100,000 | /\ —%— Selabam
—e— Nam Dong
50,000 = ~n
l/ N
0 - % —
Jan.-Mar. Apr.-Jun. Jul-Sep. Oct.-Dec.
Season
24.2-4
2009 2010 Nam Ngum Nam Nguml
2011
Nam Lik12 Nam Likl Nam Ngumb
©)
< 15%
X LOLP 24
X 0.1%
LOLP
N-1 1
95-105% 90-110%
PSSE
— (0
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2.4.3

@D
1997 11
Deveopment Council)
MOEP-Ministry of Electric Power
(MEPE-Myanmar Electric Power Enterprise) MOEP MEPE

MOEP 2002 1
(DHP-Department of Hydrod ectric Power)
2003 3
4279 16526
10,040 2,893 780
2006 5

SPDC-State Peace and
4279
1,807

1,006

(Minigtry of Electric Power(1)

Minigiry of Electric Power(2))

2431

O
(MOGE-Myanmar Qil and Gas Enterprise)
10,000 1 5,000
Yadana 1998 665km
2000 Yetagun
2 5,811
2004 120MW
O
1 Kk
200 3,700 Kkw
O

2432

14

12.068

16

Annex3
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90

MEPE

2003 JCA

132kv

Minister

¢ )

Deputy Minister
( )

MEPE

Department of Hydropower
Planning

( )

Department of Hydropower

(

Implementation

)

Hydropower Generation
Enterprise

( )

2431

O ===
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(

Minister

)

Department of Myanmar Electric Electricity Supply Yangon City Electricity
Electric Power Power Enterprise Enterprise Supply Enterprise
( ( ) ( ( )
MEPE (2007/9 1ED Franco-ASEAM)
24.3-2
€)
Grid Sysem
|olated System
2431 2433 Grid Sysem |solated System
24.3-1 (as of May 2007)
Grid System Isolated Total
Power Source System
(D) (W) (D) )
Hydroelectric 737.00 33.68 770.68 44.03
Gas Turbine 550.10 10.90 561.00 32.05
Steam Turbine 332.90 - 332.90 19.02
Diesel 24.97 60.65 85.62 4.90
Total 1644 .97 105.23 1750.20 | 100.00
93.9% 6.01%
MEPE (2007/9 1ED Franco-ASEAM)
= 77 ) ah
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Diesel
Steam Turbine 5% Hydroelectric
19% 44%
Gas Turbine
32%
MEPE (2007/9 1ED Franco-ASEAM)
2.4.3-3 (as of May 2007)
Grid System 24.32
24.3-2 Grid System (as of May 2007)
(MW)

1960 Jgpan 84.0
1 Bduchaun No.2 1973 840
2 | BduchaunNo.1 1990 Japan 250
3 | Kinda 1985 56.0
4 | Sedawgyi 1985 250
5 | Zawgyi(2) 1995 180
6 | Zawgyi(2) 1908 120
7 | Zaungtu 2000 200
8 | Thaphansgk 2002 300
9 | Paunglaing 2003 YMEC,China 280.0
10 | Mone 2003 CITIC,China 75.0
11 | Yenwe 2006 250
12 | Kyundhaung 1974 5.3
13 | Mann 1980 36.9
14 | Myanaung 19751934 A7
15 | Shwedaung 1984 55.35

1980 369
16 | Ywama 1980 240
17 | Theketa 1990/1997 570
18 | Ahlone 19951997 99.9
19 | Hiavga 1996/1999 99.9
20 | Thaton 1984 50.95
21 | Mawlamyang 120
22 | Tigyit 2004 CHMC,China 1200
23 | HlawgaC.C 1999 4.3
24 | YanCC 2006 94
25 | AloneC.C 1999 54.3
26 | ThickeeC.C 1997 350

1568.9
|solated System MEPE 2003
24.33
=)
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24.3-3 Isolated System (as of May 2003)
(MW)
1 | NamMacias 82
2 | IsPar Haw 40
3 | Mean 20
4 | Tacky 12
5| Yukon 0.32
6 | NamHunMum 0.32
"Map Showing Potential Hydropower Resources'™ by MEPE2002
26 52 66kvV 132kV  230kV
2185km 1699m 1360km
2434 2435
2434
MW)
1 Sdia(l) YNPG, China+ DHP 2007/12 600
2 King Twang DHPI 2007/12 4
3 Shebang ID +DHP 2007/12 30
4 Kun DHP 2008/12 60
5 | Phylum ID +DHPI 2008/12 40
6 Swaying DHP 2008/12 75
7 | KenKeyway ID 2008 60
8 Theta DHPI 2009/12 102
9 | Upper King Twang - - 60
10 | Buy Yaw ID 2009 41
11 | Yog ID 2009 30
12 | Yew DHPI 2009/12 790
13 | Upper Pang Lang DHP 2009/12 140
14 | Nacho DHP 2009 40
DHPI: Department of Hydropower Implementation, MOEP
ID: Department of Irrigation, MOAI
YNPG: Yunnan Power Grid Corporation
MEPE (2007/11 GMS Conference) (2007/9 IED Franco-ASEAM)
= 79 ) ah
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2435

(KV) (o) (km)
1 | Shwdi- Mansan- Swesaryan 230 2 289.6
2 | Swesayan-Bdin 230 2 274
3 Bdin - Mekhtila 230 2 874
4 | Bdin-Ohntaw - Monywa 230 2 139
5 | Yeywa- Bdin 230 2 386
6 Yeywa- Mekhtila 230 2 1114
7 | Thazi - Meikhtila- Myingyan 230 2 110.6
8 | Meikhtila- Taungdwingyan 230 1 1534
9 | TheebyuSS, In-Out 230 2 40
10 | Taungoo - Tharyargone 230 2 2.3
11 | Tharyargone- Kamarnat(Bago) 230 2 89.6
12 | Kamarnat(Bago) - Myaungtagar 230 1 7716
13 | Kamarnat(Bago) - Thanlyin 230 2 9.0
14 | Theketa- Thanlyin 230 2 117
15 | Shwedaung - Oakshitpin 230 2 384
16 | (Mandday - PyinOoLwin) - Y adangoone 132 10
17 | Shwesaryan - (Mandday - PyinOoLwin) 132 36
18 | Bdin- (Thazi - Mandday) 132 9.2
19 | Bdin- (Inngone- Aungpinle) 132 92
20 | Kengtavng - Namsan 132 1 1171
21 | Namsan- Rinpgt 132 86.4
22 | Kyeson Kyeawa- Mann 132 1 1488
289.6
MEPE (2007/11 GMS Conference) (2007/9 IED Franco-ASEAM)
600MW (Department of Hydropower
Implementation) YNPG (Y unnan Power Grid Cooperation)
©)
2006 5 (MOEPD) (Hydropower Generation
Enterprise) (MOEP2)
(Yangon City Electricity Supply Enterprise)
(Electricity Supply Enterprise)
©)
2002/2003 5 6,790 kwWh 1
600 kwh 49 6,190 kwh
15 1,050kWh 34 5140 kwh
32.8% 26.9%% 40.3%
971 W 1194 kW
855 kW 116  kw
2005/2006 60 150 kwh
43 5349 kWh 3 26.1% 8.7%

O === o ® BETEAR



2005/2006 42% 16% 40%
2002/2003
2007 5 1645 kw %
2003 7 22 2434
35
900 ol e |e.
800 | RARl R R A )
700 o | ool e Loretert T
_ 600 P o
= 500
400 - P s el e s
300 S IR S e e e n e
~—— ?
200
100
0
1 3 5 7 9 11 13 15 17 19 21 23
MEPE
— () e
+ ........
2434 2003 7 22
12 14 23
23 20 846 KW
6 23
662 kW
1993/1994 2002/2003 2436 2437
1993/ 37.5% 2000/02  23.0% 2002/2003
29.8%
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24.3-6

() ) () ( )
100 Wh % 100 kwh MW
934 3,387 56 3331 10 3341 1,272 375 2,069 435 -75
98/99 4,140 140 4,000 14 4,014 1,283 310 2,731 633 -117
99/00 4,639 101 4538 16 4554 1,628 3H1 2,926 698 -102
00/01 5118 102 5,016 17 5033 1,748 42 3,285 705 -95
01/02 5674 106 5,568 23 5591 1,306 230 4,285 750 -66
02/03 5,068 106 4,962 - 4,962 1511 298 3451 855 -116
05/06* 6,014 4,353
2006
* MEPE  (2007/9 1ED Franco-ASEAV)
2.4.3-7 MEPE
cC
93/94 1,705.2 A1 1,594.7 528 1,681.6 3,386.8
08/99 A85 39.7 6.2.3 25053 436 3,190.9 41394
99/00 1,0384 748 22333 1,237.6 55.0 3,600.7 4,639.1
00/01 1,891.9 56.7 2,056.8 1,076.0 36.2 3225.7 5117.6
01/02 1,822.0 38.7 1,7394 20319 420 38520 5,674.0
02/03 21110 98 2,040.0 865.1 420 2,956.9 5,067.9
05/06* 2996.8 588.8 2,395.7 R7 3,018.2 6,015.0
2006
* MEPE  (2007/9 1ED Franco-ASEAV)
®)
MEPE
(6)
24.3-8 2439
TN
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24.3-8

(MW)
1 | Manipur 340
2 | Tesag DHPI+MDX 2020 7,110
3 | Tamenthi DHPI - 1,200
4 | Thaukyega DHPI 2011 139
5 | Ann DHPI 2009 el
6 | Upper Sedawgyi 6(
7 | Bduchaung (3) 4
8 Bawgata 160
9 Bilin 280
10 | Hutgyi 1,360
11 | Maykhariver basn 13,600
12 | Tanintharyi 600
MEPE (2007/11 GMS Conference) (2007/9 IED Franco-ASEAM)
24.3-9
KkVv) (o) (nos) (km)
1 Mekhtila - Taungoo - Bago 500 1 4 4128
2 Monywa - Mann - Oakshitpin - Hinthata 500 1 4 552
3 Upper Paunglaung - Nancho - Paunglaung 230 1 - 40
4 | Taungoo - Shwedaung 230 1 - 9%
5 Phyu 230 1 - 9.6
6 Kun 230 1 72
7 | Shwekyin - Kyauktaga 230 1 1 64
8 Belin - Myingyan 230 - 80
9 Pinpet - Kalaw 132 1 1 464
MEPE (2007/11 GMS Conference) (2007/9 IED Franco-ASEAM)
(Thanlwin) (Tasang) 7,110MW
(DHI-Department of Hydropower Implementation) MDX Group Co., Ltd/(
) 2006 10
(DHI) (Hutgyi)
(1,360MW) (Tanintharyi)
(B0OMW)
(Hutgyi)
(DHI) (Commiittee for Panning and
Investment) (Mekha) 13,600MW
(Htamanthi) 1200MW 1999 11
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24310 2435

% 15 11 2025
30 75%
Tasang(7,110MW)  Hutgyi(1360MW) Tanintharyi(600MW)
Shweli-1(600MW)  Maykhariver basin(13,600MW) Htamanthi(1200MW)

1200MW

I W Total Peaking Capacity
Trend of MEPE demand

8000

7000 WB Forecast (Low Case)

—— WB Forecast (Base Case)

6000

5000

MW

4000

3000

2000

1000

0

P

© QA o) O Q N 42 > X X \o)
L O L & DD DY %
OSSR S S S I S S S

o A D O O > A D
N Y Y oY ¥V IV Y QU
PP DR BT BT RT PT P P P

Fisical Year

24.3-5
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2.4.3-10

No Plant Name %e;)n; ggfrvig; Investment Type Psrg{jgt
FY MW)
2006
1 Baluchaun(2) HP 1960/1973 Japan 168
2 Baluchaun(1) HP 1990 Japan 25
3 Kinda HP 1985 56
4 Sedawgyi HP 1985 25
5 Zawgyi(1) HP 1995 18
6 Zawgyi(2) HP 1998 12
7 Zaungtu HP 2000 20
8 Thaphanseik HP 2002 30
9 Paunglaung HP 2003 YMEC,China 280
10 Mone HP 2003 CITIC,China 75
11 Yenwe HP 2006 25
12 Kyundhaung GT 1974 54.3
13 Mann GT 1980 36.9
14 Myanaung GT 1975/1984 34.7
15 Shwedaung GT 1984 55.35
16 Ywama GT 1980 36.9
GT 1980 24
17 Thaketa GT 1990/1997 57
18 Ahlone GT 1995/1997 99.9
19 Hlawga GT 1996/1999 99.9
20 Thaton GT 1984 50.95
21 Mawlamyaing ST 12
22 Tigyit ST 2004 CHMC,China 120
23 Hlawga C.C CcC 1999 54.3
24 Ywama C..C CcC 2006 94
25 Ahlone C.C cCc 1999 54.3
26 Thaketa C.C CcC 1997 35
27 Shweli (1) HP 2007/12 YNPG,China +DHP 600
28 Keng Tawng HP 2007/12 54
29 Khapaung HP 2007/12 30
30 Kun HP 2008/12 60
31 Phyu HP 2008/12 40
32 Shwekyin HP 2008/12 75
33 Kyeeon Kyeewa HP 2008 60
34 Thahtay HP 2009/12 102
35 Upper Keng Tawng HP 60
36 Buu Ywa 2009 41
37 Myogyi 2009 30
38 Yeywa HP 2009/12 COLENCO, Swiss 790
39 Upper Paung Laung HP 2009/12 140
40 Nancho HP 2009 40
41 CC1 cC
42 CCc2 CcC
41 Manipur HP 340
42 Tasang HP Thailand 7110
43 Htamanthi HP India 1200
44 Thaukyegat HP 139
45 Ann HP 20
46 Upper sedawgyi HP 60
47 Baluchaung (3) HP 48
48 Bawgata HP 160
49 Bilin HP 280
50 Hutgyi HP DHPI+EGAT 1360
51 Maykha HP DHPI+CPI, China 13600
52 Tanintharyi HP DHPIHEGAT 600
85 HAIL=#K



2.4.4

@D
Ministry of Energy 1990
6 6
EGAT Electricity Generating Authority of Thailand
2 MEA  Metropolitan Electricity
Authority PEA Provincid Electricity Authority
IPP  Independent Power Producer  10MW-90MW
SPP Smadl Power Producer  10MW VSPP
Very Smdl Power Producer PP 40%
EGCO REGCO KEGCO EGAT Ratchaburi
EGAT 7 PP PPA
Energy Regulatory Board
4 Generation )
| | SPPs EGAT IPPs Import VSPPs
(10%) (48%) (39%) (3%) (<<1%) B vernmell
- [ [ [ | (MOE)
| | | | | (EPPO)
4 V .
Transmission
EGAT(100%) }
N N~ @@
| |
v v Distribution
PEA MEA Direct Customers
(66%) (32%) (2%)
| |
I J/ |
Users ( ): Share in 2006
2441

EPPO Energy Policy and Planning Office

O ===
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EPPO

EPPO
2020

1000MW
IPP 2005 EGAT 50%

5%

RPS Renewable Portfolio
Sandard 2003 2011

PP VSPP
2008 2010 1407(MW) RPS
2441

EGAT Power Purchase from Private Company

Smdl hydro power plants. 78.8(MW)
Solar energy: 1 (MW)

Solar energy: 1 (MW)
Wind energy: 2(MW)

Wind energy: 2(MW) Biomass power plants. 36(MW)
Municipd waste power plants. 20(MW)
@
PDP2007 2007 4 27,789(MW) 57%
EGAT IPP
2442, 2443 2442

46%

2442

0O Hydro

0O Thermal

0O Combined cycle

0O Gas Turbine and Diesel
O Renew able

O Malaysia
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O Natural Gas
O Lignite
O Imported Coal
O Hydro
O Heavy Oil
O EGAT-TNB
O Renewable
65.8% O Diesel
24.4-3
24.4-2
EGAT (Mw)|Others (MW)
Hydro Power Plant Hydro Power Plant
Bhumibol 779.2 Theun Himboun (Laos) 214.0
Sirikit 500.0 Houay Ho (Laos) 126.0
Ubolratana 25.2
Sirindhorn 36.0
Nam Pung 40.0
Srinagarind 6.0
vajiralongkorn 720.0
Tha Thung Na 300.0
Kaeng Krachan 39.0
Bang Lang 19.0
Ban Santi 72.0
Mae Ngat 1.3
Huai Kum 9.0
Rajjaprabha 1.1
Pak Mun 240.0
Lam Takhong 136.0
Miscellaneous 0.5
Thermal Power Plant Thermal Power Plant
South Bangkok Oil/Gas 1330.0 Khanom Thermal 140.1
Bang Pakong Oil/Gas 2300.0 Ratchaburi Thermal 1440.0
Mae Moh Lignite 2400.0 BLCP Power Co. Ltd 1346.5
Krabi Oil 340.0 SPP 370.0
Combined Cycle Power Plant Combined Cycle Power Plant
Bang Pakong Block 1-2 Gas 772.6 Khanom CC 678.0
Block 3-4 Gas 657.1 Rayong CC Block 1 294.7
South Bangkok Block 1 Gas 335.0 Block 2 287.7
Block 2 Gas 618.0 Block 3 289.8
Nam Phong Block 1-2 Gas 737.2 Block 4 302.9
Wang Noi Block 1-2 Gas 1304.4 Ratchaburi CC Block 1 685.0
Block 3 Gas 722.8 Block 2 675.0
Block 3 681.0
Tri Energy Co. Ltd 700.0
Independent Power Co. Ltd 700.0
Grow IPP Co. Ltd 713.0
Eastern Power Co. Ltd 350.0
SPP Gas 1293.0
Oil 9.0
Gas Turbine Power Plant Gas Turbine Power Plant
Lan Krab Gas 237.0 SPP 278.3
Nong Chok Diesel 366.0
Surat Thani Diesel 244.0
Diesel Power Plant Diesel Power Plant
Mae Hong Son Diesel 5.4
Renewable Energy 1|Renewable Energy 120
Miscellaneous
EGAT-TNB 300
O ===n 8 @ BATEHASH



66%

2445 500kV 230kV
1 2
500kV  230kV
MaeMoh 500kV
MaeMoh ThaTako
1,000(MW) NamNgum2-3 Nam
Ngiep 1 500kV
2007 4 30,098(km) 500(kV)  3433(km)
230(kV) 12,795km) 132(kV) 9km) 115(KkV) 13,792(km) 69(KV) 46(km)
205 66,316(MVA) 500kV 9
12,450MVA 230kV 64 38,460MVA
2000 4 24 244-4
(M)
24000
V1430
22000 o / \.. 22.856.1(MW\)
20000 \/
"IN~
16000
14000 +
12000
10000 L L
— — H(H;!ur)ﬁ — — — - N o~ N N N
2.4.4-4 2007 4 24
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24.4-5 2007 12
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®

PDP2007
<> 15%
% LOLP 24
% N-1 1 100% 120%
% 2007 3
% Low Base High 3 9
<> 98% - 105% 92 - 108%
Type %)
6 7
Lignite 100MW 5 8
Lignite 100MW 6 8
100MW 5 6
100MW 6 6
4 6
2 10
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2.4.5

@
MOl 194
MOE
1995 1 27 EVN
Vinacod
MOI
EVN Vinacod Petrovietnam
2003 5 28 MOI
I
Council of Ministers
| Committees to
|
MPI MOI MOF MOT
EVN Vinacoal Petrovietnam
I I '
Vietsopetro Private
2451
EVN IPP
2005 MOl ERAV
EVN (MQI) 16 9
5 2 500kV 220kV 110
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4 ( PTC1,PTC2,PTC3PTC4) IE

9
EVN 16
. Hoa Binh Thac Ba Yaly Tri An Thac Mo Da Nhim-Ham Thuan-Da Me

Vinh Son-Song Hinh
. :Pha Lai Uong Bi Ninh Binh Thu Duc CanTho HaiPhong QuangNinh Ba Ria Phu My

Hanoi Power Company HPC

Ho Chi Minh city Power Company HCMPC
Ha Phong Power Company HPPC

Dong Na Power Company DNPC

Ha Duong Power Company HDPC

Ninh Binh Power Company NBPC

PTC PTC PTC PTC
500kV 220kV 110

€)
g
2005 1,134 kW
77.8 882.2 kW EW 22.2 251.8
IPP
EVN 2006 11 13 451.6 KW
154.5 KW 19.8 kW 310.7 Kkw
13.8 kW 46.7
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2451

as of end of 2004
Unit Total |Available) Year of
Type Name Capacity | Unit No. | Capacity | Capacity Commissioning
(MW) (MW) (MW)
Hoa Binh 240 8 1,920 1,920 1989-1994
Hydro |ThacBa 40 3 108 120 1970-1973
Hydro Total 2,028 2,040
PhaLa 1(coal) 110 4 440 400] 1983-1986
North PhalLai 2(coal) 300 2 600 600 2002
Coal ThermalUong Bi(coal) 55 2 105 105 1975-1977
Ninh Binh(coal) 25 4 100 100] 1974-1976
Coal Total 1,245 1,205]
Sub Total 3,273 3,245
Vinh Son 33 2 66 66 1994
Hydro Song Hinh 35 2 70 70 2000
Central laly 180 4 720 720 2001-2002
Hydro Total 856 856
Sub Total 856 856
Tri Ah 100 4 400 4401 1988-1989
DaNhim 40x 4 160 160[ 1963-1964
H Thac Mo 75 2 150 150 1995
Yaro | Ham Thuan 150, 2 300 300 2001
DaMi 88 2 175 175 2001
Hydro Total 1,185 1,225
Thu Duc(DO) 33,66 x 2 165 153 1966-1973
Oil Thermal |Can Tho(FO) 35 1 35 33 1975
South Oil Total 200 186
Can Tho(GT) 38 4 150 136 1996-1999
Thu Duc(GT) 23.4,14.7,375x 2 126 89 1968-1992
Baria(C/C) 23.4x 2,37.5% 6, 58 x 2 399 322 1991-2001
Gas Thermal|Phu My 1(C/C) 240x 3, 370 1,138 1,110 2000-2001
Phu My 2-1(C/C) 145x 2,140 x 2, 162 804 730[1997-1999, 2003
Phu My 4(C/C) 468 448 2004
GasTotal 3,085 2,835
Sub Total 4,470 4,246
Diesel and small hydoropower plants 454 140
South Phu-My 3(C/C) 230 x 2, 260 733 690 2003
South Phu-My 2-2(C/C) 231 x 2, 260 733 0 2005
South Can Don(Hydro) 39 2 78 78 2003
South Hiep Phuc(FO) 125 3 375 375
Bourbon(DO) 24 24
North Nomura(DO) 58 0
Amata(DO) 13 13
|PP/BOT Vedan(FO) 72 72
NaLoi 3 3 9 9
North Nam Mu 4 3 12 12
North NaDuong 55 2 110 0
South Formosa 160 1 160 155
MuaTQ 42 1 42 42
IPP Total 2,419 1,470
Total 11,472 9,957
Source: NLDC dtatistical report
O
500kV Hoa Binh-Phulam 1994 2003 Yaly
220 kv 110kV
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500kV 1994 500 kV
2-3-8 Hoa Binh Phu Lam 1
1,500 km 900MA 800MW

2452 1 500kV

) Number of Commissoning
Interva Digtance Giraits Conductor MM Y'Y

HoaBinh—HaTinh 341km 1 ACSR330mm*4 April 194
HaTinh-DaNang 3%0km 1 ACSR330mm*4 April 194
DaNang—Pe Ku 259 km 1 ACSR330mm*4 April 194
Peku—PhuLam 49%6 km 1 ACSR330mm*4 April 194
Tota 1,486 km

Ydy - Plei Ku 20.2km 2 ACSR 330mm*4 1999

Source: Vietnam Single Line Diagram 2003, EVN

2003 Plei Ku-Phu Lam 2 Phu My — Nha Be Nha Be — Phu Lam
500KV 2005 5 Da Nang-Ha Tinh
Phu Lam Ha Tinh 500 kv 2
ADB 500kV
©))
AO
( ) 500kV 220kV 110kV

220kV 110kV

SCADA  Supervisory Control and Data Acquisition
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2.5

2.5.1
@
IPP
PP
©)

EGAT
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®

O)
EGAT
2020
EGAT 10
)
115kV 2007 12
2008
230kV 2012
115kV 2010
115kV
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2.5.2

®
kw
@
LNG
®
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2.5.3
(€))

O

®

GMS
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*

2531

SAIDI

2531

SAIDI

1-10

100
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3.1

3.1.1

)
2003

(Department of Energy: DOE)
(Federd Energy Regulatory Commission: FERC)
FERC (Electric Religbility Organization: ERO) ERO
(Northern America
Electricity Reliability Corporation) ERO
(Independent System Operator: 1S0) IO
(Regiond Transmisson Organization: RTO)
RTO 1O (Regiond Reliability Council) NERC
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€)
NERC Religbility Standard
Reiability Standard 2003
(Planning Standard, Operating Standard)
RTO IO

3.1.1-1 (Reliability Standard)

® ( )
NERC

(Compliance Monitoring and Enforcement Program)

31.1-2

3.1.1-2 Reliability First Corporation

2007 RELIABILITYFIRST IMPLEMENTATION PLAN
REVISION 10, NOVEMBER 1, 2007

ABBREVIATIONS
BA - Balancing Authority RC - Reliability AJS - Subject to Audit/Spot Check
DP - Distribution Provider RP - Resource AT-|Assessment
GO - Generation Owner RE - Regional D/S- Data Submittals
GOP - Generation Operator RSG - Resene E/R- Exception Reporting
LSE - Load-Sening Entity TO - Transmission | - Investigation
PA - Planning Authority TOP - Transmission REF- Reference NERC Compliance Templates
PRSG - Planning Reserve Sharing Group TP - Transmission REQ-/NERC Reliability Standard Requirement
PSE - Purchasing-Selling Entities TSP - Transmission R/S-|Region Submittal to NERC

S/C- Self-Certification
* [Non-Regulatory Approved Standards
X |Changes since last Revision TBD- To be Determined
The highlighted Standards are subject to 48-Hour Reporting to NERC upon ReliabilityFirst being notified.
Monitored for compliance by ReliabilityFirst in 2007
Withdrawn by NERC

Require | Monitoring Type of
Reliabilit Functi -
eliapility Title ments |Responsibili UNelions 1o hitori Date Due
Standard Monitored
Monitore ty ng
RESOURCE AND DEMAND BALANCING
Real Power Balancing Control Performance (CPS 1) P
BAL-001-0 - All RE BA DIs Due to ReliabilityFirst the 15th of h th
Real Power Balancing Control Performance (CPS 2) ue 1o ReliabllityFirst on the ot each mon
BAL-002-0 Disturbance Control Performance (DCS) All NERC, RE BA, RE, RSG DIS Due to ReliabilityFirst quarterly, on the 15th of the
BAL-003-0 Frequency Response and Bias All RE BA E/R Upon Discovery
BAL-004-0 Time Error Correction - RE BA, RC AlS AIS
|_[BAL-005-0 Automatic Generation Control - RE BA, GOP, LSE, AlS AJS

( :Rdiability Firg, 2007 Compliance Implementation Plan)
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©)
(Regiond Transmission Expansion Plan; RTEP)

RTO RTEP
PIM 1SO 3113 (Quevue)

(RTEPP)
RTEP

3113

— N
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DOE 3

FERC

ROE(

1

3114 PIMISO

(

: PIM 2006 Regiond Transmission Expansion Plan)

(Nationd Electric Transmission Congestion Studly)
( 3115 3116
(Order 679)
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°
. (RTO, 150) ROE
PRINCE RUPERT PEACE CANYON
SUNDANCE
MICA
LANGD(
LANGDON
VANCOUVER
3 REA _
- CANADA
SEATTLE ICHIEF JO T __
UNITED STATES
2 6 HOT SPRINGS FT. PECK
PORTI AND 14
AREA )
SUCKLEY oN COLSTRIP
! 6
/ BURNS >
BOISE m
POINT
) |64 :
/ srasTA 17
0]
ROUND MTN 1 6
( TABLE MTN g{w kgréEA ol 3
ik 53| 4 oo |
e SAN FRANCISCO
AREA 7
3
1 35 NAVAJ Pal/ co 31
/|
¢ ﬁ 9 22 I
2 1 PHOENIX I
(N o MOJAVE Al 48 ALBUQUERQUE
LOS ANGELES \\gLUGH 1 AREA |
WS JoEvER: 5 |
|
EL PASO |
AREA
r— [
~
MEXICO
e Transmission line (or lines). . The number alongside each bar
White or colored bars “bundle” the lines is the WECC number for that path.
they cross or touch into a numbered
transmission path.
I Actual Flow > 75% of OTC greater than 50% of time on path
I Actual Flow > 75% of OTC between 25% and 50 % of time on path
1 Actual Flow > 75% of OTC between 0% and 25% of time on path
( : DOE NATIONAL ELECTRIC TRANSMISSION CONGESTION STUDY)
3.115
= 106 @ BETEHtSH
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Alberta

Canada

N
Added Transmission-
SSG-WI Reference Case

CEEEEEEE——
Upgraded Transmission
SSG-WI Reference Case

San Francisco
Added Transmission- Area
CDEAC Reference

. ]
Added Transmission-
CDEAC High Fossil
Additions of Coal
Generation MW
(nameplate) to the
Reference Case S an Dle 20
( : DOE NATIONAL ELECTRIC TRANSMISSION CONGESTION STUDY)
3.1.1-6 DOE
3.1.2
€))

(European Commisson: EC)
(European Regulators  Group fro Electricity and Gas :ERGEG)

EC EGREG
(eurdlectric)
(European Trangmisson System Operators. ETSO)
eudectric ( ) ETSO
Nordel (the United Kingdom Transmisson Sysem Operaors
Asociation: UKTSOA), (the Association of transmisson system operators
in Irdand: ATSOI), (Union for
the Co-ordination of Transmission of Electricity : UCTE)
( 3121
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(EQ) eudectric

(EGREG) O

3121
Nordel
UKTSOA
ATSOI

UCTE

3.1.2-2
@
UCTE Operation Handbook
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3.1.2-3 UCTE Operation Handbook

P1 L oad-Frequency-Control and Performance
P2 Scheduling and Accounting

P3 Operationd Security
(N-1,
P4 Co-ordinated Operationa Planning
(N-1)
PS Emergency Procedures(
P6 Communication Infrastructure (

P7 Data Exchanges ( )
P8 Operationd Training (

® ( )
UCTE 10
) System Adequacy Forecast(SAF)

31.2-4
10

() UCTE SysemAdequiacy Forecast 2007 —2020

3.1.2-4 UCTE

T ane =



LoV FUL LEITIINU SIUE Vi -UBITIENL FUIBTI

RC (DSM) Remaining Capacity including DSM

RC (DSM/GC)  Remaining Capacity including DSM/GC
RC (DSM-ARM)  Remaining Capacity including DSM-ARM

‘__l DC Lines in blue

( :UCTE SystemAdequacy Report 2007-2020)

3.12-5 UCTE

3125 UCTE UCTE
5%+ ARM (Adequacy Reference Margin)

© ===n 110 ® BT EHR2H



*

EC

EU

(

ARM

(2005/89/EC)
6

(SAF)

(Trans-European Energy Networks: TEN-E)

TEN-E

EU

3.12-6 TEN-E

( )

(Trans-European Network)

TEN-E

“TEN-F

O ===
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3.12-1 2006

TEN-E
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3.1.3
@

10

3.13-2

3131

(PPS)

(ESCJ:

2004

ESCJ

UCTE

RTO,

3.1.3-1

© m=En

@ BATEHASH
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3.1.3-2
(@)
3.1.3-1
( )
3 ( )
4 ( )
5 « )
6 ( )
7 « )
8
9
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® (

3.1.3-3 50Hz ( )
7(1995) 60Hz
( ) 12(2000) 13(2001)
3.1.3-2 2007 2016
( - ’ - 1 = ’ - )
(O O O O )
160 kW
( 60 kw)* o0 kwH
el O A e il g
~30 O Ca70 il 1160 kw[]
BTB
30 kw ( 120 kW) ( 631 kw)
150 D sz | lse D
FC1 22
( 240 kw) . 50 kW
1120 kw
1120 kw
' ' 30FC kW)
( 140 kw) ( 55Z kw)
- ~250 kW
kijg m‘j J120 ( 3l'):CkW)
FC
( )
3.1.3-3
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3.1.3-2 2007 2016

(kW)

22
268

142
57
57

80
124
290
120

20

33
41
214
77

PP rEPrPrErErrERPRrREERERERRER

51

i

O)
(1)
@ 1 5% 20%

10% 3

1) ESCJ

) @
D)
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10 )

3.1.4

(Grid Code)
) (Nordel)
Grid Code
DOE
(RPTCC HAPUA
(ROE
1

(

(UCTE)
(NERC) (ESCJ)
TEN-E
)
RTO, UCTE, ESCJ

O ===
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3.2

2007
/
No
Upgrading Capacity of 115 kV system in 115 kV 2 2x50
1 Phom Penh 2008 A EbCWB
230 kV T/L: Phnom Penh - Takeo - Vienam West Phnom Penh
2 with S/Ss 2008 WPP SIS Takeo EDC/ADB
3 National Dispatching Center 2008 EDC/WB
115 kV T/L: Kampong Cham - Suong -
4 Kraek - Taininh (in Vietnam) 2009 EDC/WB grant
115 kV T/L: Steung Treng - Lao power
5 system with S/S in Steung Treng 2009 EDC/WB
6 230 kV T/L: Takeo - Kampot with S/S in 2009 Kamchay HP EDC/KMW grant
Kampot
7 230 kV T/L: Kampot - Sihanoukville with 2010 Sihanoukville EDC/ADB and
S/S in Sihanoukville JBIC
18 MW, 115 kV T/L PP,
8 Kirirom 3 IHP 2010 - ! CETICI(China) PPA
to Kirirom1 S/S )
/ditto
193 MW, 230 kV T/L IPP, Sinohydro PPA
9 Kamchay /HpP 2010 to Kampot S/S (China) /ditto
Sihanoukville 200 IPP, Leader
10 Coal fired power plant in Sihanoukville ITH 2010 MW Sihanoukville S/S Universal PPA
T/IL (Malaysia) /ditto
Upgrading Phnom Penh transmission 115 kV T/L: GS1 - GS2 and
2011 ED F
u system 0 GS2 - WPP c ! s
115 KV S/S in northern (N)
Two new grid substation in Phnom Penh and eastern (E) area of
12 with 115 kV T/L 2012 Phnom Penh. 115 kV T/L : EDC ! Fs
GS1 - NPP and NPP - EPP
230 kV T/L: Phnom Penh - Kampong Stung Atay IPP, Private of FS
13 Chnang - Pursat - Battambang with two 2012 230 kV T/L SIS China/ditt
SISs Pursat Battambang fnarditto
120 MW, 230kV /L IPP, Private of Fs
14  Stung Atay IHP 2012 ! ’

to Pursat

China/ditto

E REED
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2/3

2007
No
230 kV T/L: Phnom Penh - Kampong Cham 230 kv T/L Kampong Cham
15 with ones/s 2012 230 KV 5/5 EDC Fs
115 kV T/L: Phnom Penh - Neak Loeung - Eastern zhnom Penh EPP S/5
16 Prey Veng - Svay Rieng - Vietnam with two 2013 115 KV S/S Neak EDC FS
S/Ss .
Loeung Svay Rieng
Sihanoukville 400
17 230 kV T/L: Phnom Penh - Sihanoukville 2013 MW EPP EDC FS
Sihanoukville 400 FS BOO
18 Coal fired power plant in Sihanoukville ITH 2013 MW Sihanoukville S/S IPP
TIL
19 Stung Russey Chrum Kroam HP 2014 " 235 MW / FS TEPSCO
EPP S/S 230kV S/S 230
Upgrade capacity of Phnom Penh power kV GS4 s/s 230 kv
2015 EDC FS
20 supply system T/L: WPP S/S - GS4
GS4 - EPP
/ China
260 MW
21 Stung Chhay Areng IHP 2015 TIL Southern Power Grid FS
230 kV T/L: Kampong Cham - Sambo and Sambo S/S 230 kv T/L
22 sambosis 2015 oo H EDC Fs
(
Pre-FS
EVN Sesan 2
420 MW
Sesan
222 MW Sambo S/S Sre Pok
23 Sre Pok Kroam 2 /HP 2015 230 KV T/L / Sre Pok
EVN
Sre Pok
EVN
/ China
467 MW Sambo S/S .
24 Sambo IHP 2016 230 KV T/L Southern Power Grid FS
207 MW Sambo S/S
25 Sesan Kroam 2 IHP 2017 230 KV T/L / EVN FS
26 115KV T/L: Stung Treng S/S - Sumbo S/S 2017 Stﬂg I\’/eng $/S Sumbo S/5 EDC Fs
24 MW Battambang KTC Pre-
27 Battambang 1 IHP 2017 sis 115 KV TIL / s
i 32 MW KTC  Pre-
t Ri h L HP 2017
28 Stung Russei Chrum Leu / 0. T / s
119
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3/3

2007
/
No
29 Stung Russei Chrum Kandal IHP 2017 125 Mw / KTC  Pre-
TIL FS
China National
80 MW Heavy Machinery
30 Stung Tatay IHP 2018 TIL ! Corporation Es
36 MW Battambang KTC Pre-
31 Battanmbang 2 IHP 2019 1HP 115 KV T/L ! Es
230 kv S/S
SPP
New S/S in Phnom Penh and strengthening 230 kV T/L: SPP - Takeo S/S
32 T/L capacity 2020 & SPP - NPP EDC ! Fs
115 kV T/L: SPP - G4 & SPP -
Svay Rieng S/S
450
33 Gas Power Plant 1 in Sihanoukville /1GC 2020 MW  Sihanoukville S/S ! FS
34 230 kV T/L: Kampong Cham - Kampong 2020 230 kv Kampong Thom / Es
Thom - Siem Reap and Kampong Thom S/S 230 kv S/S
450
35 Gas Power Plant 1 in Sihanoukville /GC 2022 MW Sihanoukville S/S / FS
Notes
DG: WB: World Bank
HP: KfW:
TH: EVN:
GC:
T/L: Transmission Line
S/S: Substation
1) Report on Power Sector of the kingdom of Cambodia for the Year 2006, EAC, July 2007
2) , JICA, 2007 9
3) , No.332 , 2007 11
7 Kampot — Sihanoukville 230 kV
2010 Kirirom 3 Kamchay Sihanoukville

2011

2011
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3.2.2

€))

|
3.2.2-1
MOU  PDA( ) CA( ) PPA
EDL
3.2.2-1
c . Annual c
Name of Project pect Generation om. Province Developer MOU PDA CA PPA Expire Remarks
(MW) (GWh) Year

B 12 Nam Theun 2 1,080.0 [5,936.0 2009 Khammouane NT2 Power Co. Ltd. 10-Mar-04
3 13 Nam Ngum 2 615.0 |2,310.0 2010 Vientiane NN2 Power Co. Ltd. 14-Mar-06
g 14 Xekaman 3 250.0 970.0 2010 Attapeu ietLao Power Investment and Development 25-Jun-03
5 15  |Xeset2 76.0 227.0 2010 Saravan Electricitédu Laos - - - -
Q 16 Nam Nhone 24 2010 Bokeo NamNhone Hydropower Co. Ltd. 01-Mar-06
§ 17 Nam Lik 1/2 100.0 353.0 2011 Vientiane ChinaWater & Electric Corp. (CWE) | 16-Mar-04 31-Oct-06 F/S report submitted
S 2,1234

18 Nam Sim 8.0 2010 Houaphanh Energy Development (Norway) 12-Feb-03 2021 |PDA negotiation delayed

19 Nam Ngum 5 100.0 400.8 2011 Luangprabang Sino Hydro (China) 31-Mar-05| 24-Feb-06 | 10-Apr-07 14-Mar-31 |F/Sreport submitted
c 20 Nam Ham 25 2011 Xayabuly KOBI Company (Laos) 06-Aug-05
2 21 Nam Mo 105.0 602.0 2012 Xiengkhuan Mahavong Group 18-Nov-99 PPA negotiation with EVN
% 22 Xekatam 61.0 296.8 2012 Champasak Kansai Electric Power Company (Japan) | 15-Oct-04 MOU extended to 05/Dec/0:
> 23 Theun Hinboun| 280.0 518.3 2012 Bolikhamxay Theun Hinboun Power Company 15-Nov-97( 03-Mar-04
z 24 Nam Ngum 3 460.0 |1,919.0 2013 Vientiane GM S Power+Marubeni+Ratchaburi 15-Nov-97| 05-Feb-04 12-May-05 |PDA extended to 31/Dec/07]
§ 25  |Nam Theun1 4240 [1,9440 | 2013 | Bolikhamxay Gamuda, EGCO 28-Nov-04

26 Hongsa Lignite| 1,600.0 2013 Xayabuly Banpu

27 Nam Ngiep 1 252.0 |1,274.0 2014 Bolikhamxay Kansai Electric Power Company (Japan) 27-Apr-06

3,292.5
Hong Sa Lignite 1,600 MW
2007 6 EGAT PDP 2007 12
EGAT PDP 2008 1
121
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O MOU
Mou 3.2.2-3
MOU
3.2.2-2 MOU
. Capacity Annua_l . .
Name of Project Generation | Com. Year| Province Developer MOou Expire Remarks
mw) (GWh)

28 [Nam Hao 51 Houaphanh Nice Engineering (Thailand) 18-Aug-04

29 |Xepon 3 75.0 338.9 Saravan CMIC (China) 10-Nov-04| 09-May-06 |MOU expired

30 [NamOu 8 680.0 3,311.0 Phongsali Sino Hydro Corp. 30-May-05| 02-Nov-06 |PDA negotiation

31 |Tadsaland 32 Savannakhet SCI Manufacturer (Thailand) 22-Jul-05

32 [Xelanong 2 40.0 103.5 Saravan 22-Sep-05

33 | Xebangnoun 18.0 791.1 Saravan Sithat B. & Road Construction Co. 26-Sep-05| 25-Mar-07 |no F/Sreport

34 |Houay jumpi 20 Saravan Champassack Construction Co. 29-Sep-05

35 [Nam Kong 1 150.0 621.0 2020 Attapeu Region Oil (Russia) 22-Dec-05 |EE report subimitted by 11/3ul/07

36 [Nam Kong 3 25.0 113.0 Attapeu Region Oil (Russia) 22-Dec-05

37 [Xekong 5 4050 [1,795.0 2015 Sekong Region Ol (Russia) 22-Dec-05

38 [Houay jain 2.0 Champasak Souphachi 01-Feb-06 | 01-Aug-07

39 | Xepian-Xenamnoi 390.0 |[1,979.0 2014 | Champasak|  SK Engineering & Construction+GOL(35%) | 08-Mar-06 Progress report FY 06_iv submitted

40 [Xekong 4 485.0 |[2,192.0 2015 Sekong Region Oil (Russia) 09-Mar-06

41 |Xekaman 1 468.0 2,073.0 2015 Attapeu VietLao Power Investment and Development | 19-Mar-06

42 |DonsaHong 240.0 1,520.0 Champasak Mega First 23-Mar-06 F/S quarterly report #2 submitted

43 [Houay Katam 330 Champasak ITEL Co. INC. (Japan) 04-May-06

44 [Xeneun 40.0 Khamouane| Phonsak B & Road Construction Co. 16-May-06| 15-Nov-07
o | 45 |Houayyen 20 Saravan Electronic Lao Co. Ltd. 26-May-06
L [ 46 |[Nam Bang 33.0 125.0 2015 Oudomxai China Electrical Equipment Corp. 19-Jun-06 | 18-Jan-08
8 47 [Nam San 3 30.0 286.0 2014 Rohas Euco Industries Berhad (REI) 30-Jun-06 |EE report submitted by Aug/07
=48 [NamLik 1 50.0 Vientiane Hydro Engineering (Thailand) 07-Jul-06

49 [Nam Thal 2720 |1,346.0 Bokeo China Southern Power Grid 28-Aug-06| 27-Feb-08 |F/Sfield survey by Jan/07

50 |Nam Khan 2 130.0 595.0 Luangprabang Sino Hydro Corp. 13-Oct-06 | 12-Apr-08

51 |Nam Khan 3 95.0 285.0 Luangprabang Sino Hydro Corp. 13-Oct-06 | 12-Apr-08

52 |Nam Ngeun 2 269.0 Bolikhamxay EDF 16-Nov-06| 16-May-08

53 [Xekaman 4 155.0 Sekong VietLao Power Investment and Development | 19-Dec-06

54 |Nam Mang 1 60.0 235.3 Bolikhamxay Far East Insustrial Co. Ltd. 08-Feb-07

55 |Nam Feung 60.0 Vientiane Y unnan Provincial Power Inevstment 04-Mar-07

56 [Nam Fa 70.0 334.0 Luangprabang AP Bizlink Group (Maaysia) 02-Apr-07

57 [Nam Bak 2 80.0 246.0 2015 | Vientiane SEAN 11-Apr-07 Previous MOU expired

58 [Nam Bak 1 155.0 365.0 2015 | Vientiane SEAN 11-Apr-07

59 [Nam Seung 1 41.0 157.0 Luangprabang Bru Thai Int. Ltd. 04-May-07

60 [Nam Seung 2 134.0 624.0 Luangprabang Bru Thai Int. Ltd. 04-May-07

61 |Nam Kong (Xayab 1,260.0 Xayabuly SEAN 04-May-07

62 [Nam Phak 40.0 Champasak K obe Green Power Co. Ltd. (Japan) 31-May-07| 30-Nov-08

63 [Nam Kong (Phakld 1,320.0 Xayabuly Sino Hydro+China National Electronics| &E | 11-Jun-07 | 11-Nov-09 [MOU period 30 months

64 |Nam Long 2.7 15.0 2015  |Luangnamtha No progress

7,320.0 [
O MOU
MOU 3.2.2-4
HouayLamphan EDL FS
Nam Kong (Luangpraban) (1410Mw)
MOU PECC1

O ===
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3.2.2-3

c . Annual
Name of Project EEERy Generation| Com. Year| Province Developer Remarks
W) | Gwh)
66 |[Nam Ngum 4 B 54.0 267.7
67 |Houay Lamphan 60.0 269.0 2014 Sekong Electricitédu Laos |F/Swill doneby WB
68 |Xeset3 16.0 68.0 2015 Saravan F/S exists
69 |Tadsomphamit 56.0 357.0 2021 | Champasak No progress
70 [Nam Hinboun 2 13.0 58.5 K hammouane
71 |Thakho 30.0 217.0 Champasak
72 INamJeng 1 A 62.0 288.5 Vientiane
73 |Nam San 2 60.0 290.7 Bolikhamxay
74 |Nam Kong 2 80.0 315.0 Attapeu
75
£ | 76 |Nam Ming 8.0 48.0 Luangprabang
(Eﬂ 77 [Xebang Heng 16.0 735 Savannakhet|
=| 78 |Xelanong 1 30.0 153.5 Savannakhet|
2| 79 [Xenamnoy 5 10.0 62.1 Champasak
80 |Xesou 65.0 285.5 Attapeu
81 |Nam Kong (Pakbang) 1,238.0 Oudomxai
82 |Nam Kong (Laungpabang) |1,410.0 Luangprabang
83 [Dak E Meu 115.0 Sekong
84 |Nam Kanh 40.0 For VietLao Power Investment & Stock
85 |Xekaman 2 94.0 Attapeu
86 |Xekong 3 150.0 Sekong
87 |Xedon 2 54.0 Champasak
88 |Nam Theun 4 80.0 Bolikhamxai
89 |Nam Moun 137.0 Bolikhamxai
90 [Nam Khan1 115.0 Luangprabang
3,993.0
@
O
FS 3.2.2-4
1 JBIC Cl Cc2 115kV 2 ADB
FS 3
FS 115kV 115kV
Xeset-Saravan
45 PP EDL IPP EDL
6 230kV EDL FS
-
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3.2.2-4

Fund
Greater ~ Mekong Power FS
1|Network Development Project 2008[115kV Paksan - Thakhek - Pakbo JBIC
GMS Northern Power, ADB, NDF,
2|Transmisson 2008|C1 EDL FS
115 kV Ban Hat - 115
GMS Power Trade Projects kV Saravan - Xesetl 115 kV Saravan FS
3|Component L1 2009 EDL
115kV Nam Thuen2 - Mahaxai Nam FS
4|Nam Thuen2 2009|115 kV Mahaxai Thuen2 Co.
Houay Ho IPP 230kV Pakson NORINCO,
5|230kV Pakson 2009 Pakson-Xeset EDL
- 115kV Nam Lik 1/2 - Hin Heup
230 kV Hin Heup-Naxaythong - 230kV Hin Heup - Naxaythong
6 2011{- 230 kV Hin Heup Naxaythong China? FS
115 kV Xam Neua 2011 CERIECO,
7|Boun Neua 2012 2 EDL
|
2007 9 3.2.2-7 3.2.2-6
3.2.2-5
Commissioning
Name Voltage Year Donor
Oudomxai 115/22kV 2008(ADB, NDF, EDL EDL
Luang Namtha |115/22kV 2008|ADB, NDF, EDL EDL
Xam Neua 115/22kV 2011|CERIECO, China EDL
Huayxai 115/22kV 2012|ADB, NDF, EDL EDL
Nam Mo 115/22kV 2012(ADB, NDF, EDL EDL
Boun Neua 115/22kV 2012|CERIECO, EDL EDL
Hin Heup 115/115 kV 2008(ADB, NDF, EDL EDL
Hin Heup 230 kV/115k 2010(China ? EDL
Pakmong 115/22 kV 2008(ADB, NDF, EDL EDL
Naxaythong 230/115 kV 2010(China ? EDL
Ban Lao 115/22 kV 2012(THPC THPC
Paklay 115/22 kV 2013|ADB, NDF, EDL ? |EDL
Hong Sa 115/22 kV 2012|ADB, NDF, EDL ? |BanPu
Mouan Kham 115/22 kV 2012(China? EDL
Thabo 115/115 kV 2016(Silicon Co. Silicon Co.
Shanakham 115/22 kV 2012|Copper& Gold Mine [EDL
Luangpraban2 |115/22 kV 2011|China EDL
Luangpraban2 |230/115 kV 2014(China? EDL
Mahaxay 115/22 kV 2009INTEC EDL
Xepon 115/22 kV 2012|China EDL
Pakson 230/115 kv 2009(NORINCO, EDL EDL
Saravan 115/22 kV 2009(World Bank EDL
Xekong 115/22 kV 2014|Vietnam ? EDL
O === = @ BATEHASH
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Commissioning
Interval Voltage |Length|No. of cct |Conductor year Fund
Xesetl, Xeset2-Pakson 115kV 45.5 2|ACSR 477 2009|NORINCO, EDL EDL
Nam Ngiep - Thalat 115kV 5 1|ACSR 477 2008|ADB, NDF, EDL EDL
Hin Heup - Vang Vieng 115kV 41 2|ACSR 477 2008|ADB, NDF, EDL EDL
L uangpraban - Pakmong - Oudomxai |115kV 143 2|ACSR 477 2008|ADB, NDF, EDL EDL
Oudomxai - Nam Mo 115kV 40 2|ACSR 477 2008|ADB, NDF, EDL EDL
Nam Mo - Luang Nam Tha 115kV 39 1|ACSR 477 2008|ADB, NDF, EDL EDL
Paksan - Thakhek - Pakbo 115kV 285 2|ACSR 477 2008|JBIC EDL
Ban Hat - Cambodia Border 115kV 28 1|ACSR 477 2009|World Bank EDL
Saravan - Xesetl 115kV 32 2|ACSR 477 2009|? EDL
Nam Thuen?2 - Mahaxay 115kV 18 2|ACSR 477 2009|Nam Thuen2 NTEC
M ahaxai-Cement Factory 115kV 20| 2|ACSR 477 2009|? LCI?
Hin Heup - Naxaythong 230kV 83.2 2|ACSR1272 2010|China? EDL
Phonesouan-Phontong
Naxaythong-Phontong
(Adding Circuit) 115kV 12 2|ACSR795 2010|China? EDL
Mahaxai-Xepon Gold Mine 230kV 117 2|ACSR 1272 2010|Xepon Gold Mine  [Xepon Gold Mine
Nam Ngum5 - Phonsavan 115kV 80 2|ACSRATT 2011|China EDL
Nam Ngum5 - Luangpraban?2 115kV 98 2|ACSR477 2011|China EDL
L uanprabanl- Luangpraban2 115kV 22 2|ACSR477 2011{China EDL
Nam Lik 1/2 - Hin Heup 115kV 33 2|ACSR795 2011|China? China?
Nam Lik 1 - Hin Heup 115kV 10 1|ACSR477 2011)? IPP
Hin Heup - Vang Vieng (Extralcct) |115kV 46 2|ACSR4T7 2011|ADB? EDL
Luampraban?2 - Nam Mo (Extra 1cct) [115kV 201 2|ACSR477 2011|ADB? EDL
Nam Leuk - Nam Mang3 115kV 56| 2|ACSR477 2011|? EDL
Nam Mang3 - Khoksaad (Extra 1cct) [115kV 35 2|ACSR477 2011(? EDL
Khoksaad - Thanaleng (Extralcct) [115kV 17 2|ACSR477 2011|? EDL
Thanaleng - Nhongkhai (Extra lcct) |[115kV 10.9 2|ACSRAT7 2011{? ?
Nam Cha- S/S 115kV 11 2|ACSR795 2011)? ?
Phonsavan- Muong Kham 115kV 56.2 2|ACSR477 2011)? EDL
Muong Kham - Xam Neua 115kV 146 1|ACSR477 2011|? EDL
Luang Nam Tha - Houay Xai 115kV 149 2|ACSR477 2012|ADB? EDL
Houay Xai - Chiang Khong (EGAT) |115kV 20| 2|ACSR477 2012|ADB? ?
Thuen HinBoun - BanLa 115kV 60 2|ACSR477 2012|THPC? THPC
Hong Sa - Luangpraban2 115kV 100 1|ACSR795 2012(? Ban Pu
Xepon3 - Xepon Gold Mine 115kV 136.4 2|ACSR477 2012|China? EDL
Xepon3 - Saravan 115kV 135.6 1|ACSRA77 2012|China? EDL
Xekamanl - Saphaothong 115kV 51 1|ACSR477 2012|? ?
Namo - Nam Ou 115kV 104 2|ACSR477 2012|? ?
Ban Jiangxai-X esetl 115kV 76 2|ACSR477 2012|? EDL
Ban Jiangxai-Bangyo 115kV 8 2|ACSR477 2012|? EDL
Bangyo - Shrindon 115kV 8 2|ACSR477 2012|? ?
Xekatam - Pakson 115kV 35 2|ACSR477 2013|? ?
Namo - Bon Neua 115kV 96 2|ACSR477 2013|ADB? EDL
Xepian - Saphaothon 115kV 6 1|ACSRA477 2013|? ?
Xayabuly - Paklay 115kvV 124 1|ACSR477 2013|ADB? EDL
Paklay - Nonghai 115kV 99 1|ACSR477 2013(? EDL
Paklay - Thali(EGAT) 115kV 86 1|ACSRA477 2013|? ?
Nam Ngiep Down - Paksan 115kV 40 1|ACSR477 2014(? IPP
Kengkhok - Ban Jiangxai 115kV 180 2|ACSRAT77 2014(? EDL
Xekong 115kV 18 2|ACSR477 2014|? EDL
Luangpraban2 - Hin Heup 230kV 210 2|ACSR1272 2014{? EDL
Saravan - Xekong 115kV 58 2|ACSR477 2014|? EDL
Saravan - Xekaman3 115kV 100 1|ACSR477 2014|? ?
Luangpraban2 - Nam Khan3 115kV 35 3|ACSR477 2014|? EDL
Nam Khan2- Nam Khan3 115kV 50 1|ACSRA77 2015|? EDL
Nam Mangl - Tha Bo 115kV 6 1|ACSR477 2015|? IPP
Xeset3& 4 - Pakson 115kV 23 1|ACSRA77 2016|7? IPP
T ens




g IPP  500kV

Nam Thuen2 Hong Sa Xekamanl 2015
IPP MW 500kV
3.2.2-7 IPP  500kV
3.2.2-7 500kV
Hong Sa Mae Mo EGAT Hong SaIPP
Nam Theunl —NaBong Udon3 EGAT IPP, ADB
Nam Theun2 —Roi Et EGAT Nam Theun2 |PP
Ban Sok —Pleicu EVN VietLao JSC, EVN, ADB
©))
REPI( )]
I GMS GMS Power Trade Project
115kV
Nam Thuen2
ADB
3.2.2-8
Approval  |Closing Lending
PROJECT NAME date Date Project Cost
LA-Nam Theun Power 2 Nam Theun 2
(pending reassignment N/A N/A 1200
Lao Nam Theun 2 Power Project Nam Theun 2
(former was under PE-P004206-L EN) 31-Mar-05 N/A 1450
Nam Theun 2 Nam Theun 2
Social and Environment Project 31-Mar-05 N/A 20
LA-GEF RURAL
ELECTRIFICATIO 9-Feb-98 N/A 35.4
GMS Power Trade (Laos)|115kV
Project
FS 5-Jun-07| 31-Dec-13
IPP 500kV A
TA 18.8
Rural Electrification Phase | Project]
of the Rural Electrification (APL) MP DSM
Program Billing Accounting System 27-Apr-08 31-Mar-10
36.27
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(4) ADB

ADB 115kV
115 V C1 500kV Nabon FS
500kV -Bansok-
3.2.2-9 GMS ADB
Type ofiStatus/Approval
Project Name IAssistance Number
Laos
Nabong-Udon Thani Power Transmission Loan Proposed
Nabong-Udon Thani Power Transmission Project TA Approved
Northern Area Rural Power Distribution Loan IApproved
GMS Nam Theun 2 Hydroelectric Project Loan IApproved
LAO: PREPARING THE CUMULATIVE IMPACT ASSESSMENT FOR THE NAM NGUM 3
HYDROPOWER PROJECT TA IApproved
GMS Northern Power Transmission TA IApproved
GMS Nam Theun 2 Hydropower Development Project - Phase |l TA Closed
GMS Nam Theun 2 Hydropower Development Project TA Closed
Power Sector Strategy Study TA Closed
(5) JBIC
Cl1 C2 Paksan-Thakhek-Pakbo
(6) 500kV
500kV 500 kV
500kV2 2
DOE 500kV
M
32211
3.2.2-10
2005 2006 2010
4,510 4,629 5,584
% 43.1% 44.2% 50%
483,133 491,699 733,926
% 48.3% 49.2% 76%
2006-2020
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3.2.3

2007

1988 9
2001 2003 5
2004 10 EU
8 EU
2001 2002
2003
2007
(Bangladesh Eyes Hydro-Electric
Investmentsin Burma, 2007 1 )
MEPE
3231
3.2.3-1
2007

No /

1 Shweli No.1 Hydropower Project 2007/12 Shwe"M\N ;ﬁi?(cmnaﬁ

2 KenTawng Hydropower Project 2007/12 Siahjmeen DHPY/

3 Khabaung Hydropower Project 2007/12 %mn 1D+ DHPI/

4 Kun Hydropower Project 2008/12 60M\|/<vun DHPI/

5 Phyu Hydropwer Project o002 P 40%)’“ 1D + DHPI/

6  Shwekyin Hydropower Project 2008/12 %@myin DHPI/

6 RRE 128
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No
7 Kyeeon Kyeewa Hydropower Project 2008 10/
Y/ Y/ ydrop! ] 60MW
. DHPI/
8 Thahtay Hydropower Porject 2009/12 102MW
9 Upper Keng Tawng Hydropower 3 18MW
Project
10 Buu Ywa Hydropower Priject 2009 2IMW ID
. - Zawgyi
11 Myogyi Hydropower Priject 2009 30MW ID
o Myitnge DHPI/
12 Yeywa Hydropower Priject 2009/12 COMW MNC China
13 lLDerOps;tPaung Laung Hydropower 2009/12 2X7T0MW BEEIC/
! AXTOMW
. DHPI/
14 Nancho Hydropower Project 2009 AOMW MNGCs
15 Shweli - Mansan - Shwesaryan 230kV, 2cct, 289.6km MOEP2 /
16 Shwesaryan - Belin 230kV, 2cct, 27.4km MOEP2 /
17 Belin - Meikhtila 230KV, 2cct, 87.4km MOEP2 /
18 Belin - Ohntaw - Monywa 230kV, 2cct, 139km MOEP2 /
19 Yeywa - Belin 230KV, 2cct, 38.6km MOEP2 /
20 Yeywa - Meikhtila 230KV, 2cct, 111.4km MOEP2 /
21 Thazi - Meikhtila - Myingyan 230kV, 2cct, 110.6km MOEP2 /
22 Meikhtila - Taungdwingyan 230KkV, 1cct, 153.4km MOEP2 /
23 Theebyu SS, In-Out 230KV, 2cct, 4km MOEP2 /
24 Taungoo - Tharyargone 230kV, 2cct, 92.3km MOEP2 /
aryargone - Kamarnat(Bago) 730KV, 2CCT, B9.6KM MOEFZT
—1--L .1 129
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No
25 Tharyargone - Kamarnat(Bago) 230KV, 2cct, 89.6km MOEP2 /
26 Kamarnat(Bago) - Myaungtagar 230KV, lcct, 77.6km MOEP2 /
27 Kamarnat(Bago) - Thanlyin 230KV, 2cct, 96km MOEP2 /
28 Thaketa - Thanlyin 230KV, 2cct, 11.7km MOEP2/
29 Shwedaung - Oakshitpin 230KV, 2cct, 38.4km MOEP2 /
30 (Mandalay - PyinOoLwin) - Yadanapone 132KV, 1km MOEP2 /
31 Shwesaryan - (Mandalay - PyinOoLwin) 132kV, 36km MOEP2 /
32 Belin - (Thazi - Mandalay) 132kV, 9.2km MOEP2/
33 Belin - (Inngone - Aungpinle) 132kV, 9.2km MOEP2 /
3 Kengtawng - Narmsan 132KV, 1cct, 117.1km MOEP2/
35 Namsan - Pinpet 132KV, 86.4km MOEP2 /
36 Kyeeon Kyeewa - Mann 132kV, 1cct, 148.8km MOEP2 /
37  Manipur 2010 340MW ID+DHPI/
38 Tasang 2020 7,110MW i s
39 Tamanthi 1,200MW DHPI
40 Thaukyegat 2011 DHPI
41 Ann 2009 DHPI
42 Upper Sedawgyi
43 Baluchaung (3)
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No
44 Bawgata
45 Bilin
. DHPI/EGAT

46 Hutgyi DHPI/EGAT MOA

Mekha DHPI+CPI Mekha
47 Mekha river basin 13,600MW DHPI/CPI(China) MOU

F/S DHPI/EGAT
48 Tanintharyi DHPI/EGAT
MOA
. 500kV, 1cct. 4-bundled
49 Mekhtila - Taungoo - Bago conductors.412.8km
50 Monywa - Mann - Oakshitpin - 500KV, 1cct. 4-bundled
Hinthata conductors.552km
51 Upper Paunglaung - Nancho - 230KV, Tect. .40km
Paunglaung

52 Taungoo - Shwedaung 230kV, lcct. .96km
53 Phyu 230kV, 1cct. .9.6km
54 Kun 230kV, lcct. .7.2km
55 Shwekyin - Kyauktaga 230kV, lcct. .64km
56 Belin - Myingyan 230kV, -cct. .80km
57 Pinpet - Kalaw 132kV, 1cct. .46.4km

MEPE  (2007/11 GMS Conference) (2007/9 IED Franco-ASEAM)
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3.2.4

€y
PDP2007 PDP2007 2004
PDP2004 2006
2007 6 19 PDP2007
2007 3 PDP2007
2 LNG
2015 8,500(MW)
PDP2007 3.24-1 3.24-2
2020
EGAT
EGAT EPPO
2007 12
PDP2007
3.24-3
6,400(MW)
3.24-1 2021
Unit (MVA/MW)
Power Increasing Total Peak Reserve
vear cas Coal Nuclear SPP Import Capacity Capacity Demand Margin (%)
2011 - - - 597 597 | 34,037 | 27,996 18.0
2012 | 1,400 - - 200 220 1,820 | 35,857 | 29,625 17.4
2013 | 1,400 - - 200 963 2,563 | 37,800 | 31,384 16.5
2014 | 1,400 700 - 200 261 2,561 | 40,361 | 33,216 17.7
2015 | 1,400 1,400 - 200 - 3,000 | 42,186 | 35,251 16.1
2016 | 1,400 700 - 200 390 2,690 | 44,127 | 37,382 16.4
2017 | 2,800 - 200 500 3,500 | 47,119 | 39,560 15.6
2018 | 2,800 - 200 510 3,510 | 49,888 | 41,795 15.6
2019 | 3,500 - 200 530 4,230 | 52,829 | 44,082 16.5
2020 | 1,400 2,000 100 550 4,050 | 55,251 | 46,481 16.7
2021 700 2,000 100 570 3,270 | 58,321 | 48,958 154
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3.2.4-2 2021

Year EGAT PP SPP Import

Name Fuel MW | Name | Fuel MW | MW | Name MW
2011 Nam Ngum 2 597
2012 Wang Noi CC #4 Gas 700 New Gas/Coal 700 200 Theun Hin Bun 220
2013 Bang Pakong CC #6 Coa 700 New Gas/Coal 700 200 Nam Ngum 3 440

Nam Theun 1 523

2014 Thermal #1 Coal 700 New Gas/Coal 1400 | 200 Nam Ngiap 261
2015 Thermal #2-3 Coal 1400 | New Gas/Coal 1400 | 200 Import 390
2016 Thermal #4 Coal 700 New Gas/Coal 1400 | 200 Import 500
2017 South Bangkok CC #4-5 Gas 1400 | New Gas/Coal 1400 | 200 Import 510
2018 Southern CC Gas 700 New Gas/Coal 1400 | 200 Import 530

North Bangkok CC #2 Gas 700
2019 Bang Pakong CC #7 Gas 700 New Gas/Coal 2100 | 200 Import 550

Nam Pong CC#3 Gas 700
2020 Nuclear #1-2 Nuclear 2000 | New Gas/Cod 1400 | 100 Import 570
2021 Nuclear #3-4 Nuclear 2000 | New Gas/Coal 700 Import
Total 8900 8400 | 900 3050

2021 3.24-1
2007 Lignite

6.5% 5% 3%

Renewable EGAT-TNB HeawQil
0.5% 0.3% 0.1%

SPP

2.4%

Diesel
Lignite 0.1%

5.3%

Imported Coal
9.8%

Natural Gas
62.8%

3.2.4-1 2021
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3.2.4-3

Year Power Plant Capacity (MW)
2007 SPPs 20.3
BLCP Power Co.Ltd. #2 673.3
Gulf Power Generation Co.Ltd. #1 734
2008 CHP of South Bangkok combined cycle power plant #1 38
Solar cell (RPS) 1
Wind power (RPS) 2
SPPs 39
Cha Na combined cycle power plant 710
Gulf Power Generation Co., Ltd. #2 734
Ratchaburi Power Co., Ltd. #2 2 X700
2009 CHP of South Bangkok combined cycle power plant #1 74
Retirement of South Bangkok thermal power plant #1-3 -710
Small hydro power plant (RPS) 45.7
SPPs 88
South Bangkok combined cycle power plant #3 715
Bang Pakong combined cycle power plant #5 715
Retirement of Bang Pakong combined cycle power plant #1-2 -772.6
Power purchased from Lao PDR (Nam Theun 2) 920
2010 CHP of Wang Noi combined cycle power plant #1-3 243
North Bangkok combined cycle power plant #1 700
Small hydro power plant (RPS) 33
@
2021
3.2.4-4 PDP2007
2021 4,575km 12
500kV
2 500(kV)
Lamphun Chiang Mai 500kV
500kV
O == e
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3.2.4-4

Length Noof Voltage Conductor Year

Major Transmission Line Expansion Plan (km) circuits  (kv) size (MCM)

Ongoing Projects
Power from Combined Cycle Power Plant

Songkhala 2 - Hat Yai 2 28 2 230 2 X 1272 2007
500kV Transmission System Project for IPPs

Pluak Daeng - Nong Chok T junction #3,4 159 2 500 2 X 1272 2010
Power Purchase from IPPs

Thalan 3 - Kaeng Khoi 2 23 2 230 2 X 1272 2007
Transmission System Expansion Project - Phase 10

Ban Pong 2 - Nakhon Chaisi 38.2 2 230 2X1272 2007

Thung Song - Lam Poo Ra 49.5 2 115 795 2007
Upgrading of 115kV Central - Southern Tie Line to 230kV

Bang Shpan 1 - Chumpphon - Surat Thani 293 2 230 2X1272 2007
Power Purchase from Nam Theun 2 (Laos)

Mukdahan - Poi Et 2 166 2 500 4X1272 2008

Roi Et 2 - Roei Et 1 20 2 500 4 X 1272 2008
Greater Bangkok Area and Vicinity Phase 2

Nong Chok - On Nuch 18 2 500 2 X 1272 2010
Power Purchase from Nam Theun 2 (Laos)

Nong Khai - Udon Thani 3 80 2 500 4X 1272 2010

Future Projects
Transmission System Expansion Project Phase Il - Central Region

230kV/115kV Saraburi 5 (new substation) 5 4 230 2X1272 2010
115kV Tha Wung - Lop Buri 1 13 2 115 2 X795 2010
115kV Tha Tako - Chai Badan 90 2 115 795 2010
115kV Rayong 3 - Rayong 1 15.4 2 115 2 X795 2009
230kV Ratchaburi 3 - Samut Sakhon 4 - Samut Sakohon 3 - Sam Phran 1 80 2/4 230 4/2 X 1272 2010
115kV Samut Sakhon 1 - Samut sakhon 3 - Sam Phran 1 22.6 115 2 X795 2011
Kanchanaburi 1 - Kanchanaburi 2 14 2 115 2 X795 2009
Transmission System Expansion Project Phase Il - North-eastern Region
500kV Nam Phong 2 - Udon Thani 3 85 2 500 4X1272 2010
230KV /115kV Sikhiu (new substation) - Nakhon Ratchashima 3 50 4/2 230 2X1272 2010
230kV Surin 2 - Buri Ram 48 2 230 1272 2011
115kV Roi Et 1 - Maha Sarakham 38 2 115 2X795 2011
115kV Udon Thani 2 - Nong Bua Lam Phu 55.2 1 115 795 2010
115kV Nong Bua Lam Phu - Loei 80 2 115 795 2010
Transmission System Expansion Project Phase Il - Southern Region
23kV Krabi - Phangnga 2 Phukhet 3 174.9 2 230 2/1 X 1272 2011
Transmission System Expansion Project Phase Il - Nothern Region
230kV Mae Moh 3 - Mae Moh 4 - Laamphun 2 105 2/4 230 4/2 X 1272 2010
115kV Mae Moh 3 - Lampang 1 and Lamphun 1 - Lamphun 2 42.8 115 2/1 X795 2011
230/115V Payao 1 4 230 1272 2010
230/115V Phichit 23 2 230 1272 2010
Power Purchase from Nam Ngum 3 and Nam Theun 1
500kV Nong Khai - Udon Thani 3 - Nam Phong 2 - Chaiyaphum 2 297 2 500 4X1272 2012
500kV Chaiyaphum 2 - Tha Tako 222 2 500 4X1272 2012
500kV Transmission System Expansion in Upper Northern Area
Mae Moh - Chiang Mai 145 2 500 4X1272 2018
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3.2.5

€))
2021 6 (MP)
Annex4 2020 92GW 25GW  27% 46GW  50%
17GW  19% 1GW 1% 3GW 3%
37GW 11GW  30% 24GW  65% 2GW 5%
44GW 6GW 14% 21GW 47%
16GW  36% 1GW 2% 0GW 1%
3251
Vietnam Installed Caoacity in 2020
(Mw)
100000
90000 |
80000 @ Others
70000
B Nuclear
60000 | 0Gas
50000 | ol
40000 F B Coal
30000 | DHOZ
20000 | Yero
10000 | ﬁ
O Il Il
VN VC VS Total
3.2.5-1 2020
@
6 MP EVN
2006 5 JICA 500kV 3.25-1
2006 Ho Chi Min
12GW 500kV
ROW
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Trung Qudc

Thai Nguyén
L VYén Qliléng Ninh
Lai Chau Viét Tri S6c Son Ba  ~ongDuong
7\
Son La =1 BN
PSPP
G 9700
Ga4gson DA
— P 14530 Phd N6 P 6130
Thuong Tin /5) Hai Phong
G 7000 '/ \/
P 4060 Nhq Quan G 2200
(P P 2660
\ 1 Nghi Son
Vinh J G 7700
Tu Lao P 4100
Ha Tinh )
Ving Ang
Quang Tri
2005 C
1000
2025 Hug ()P 5830
DaNang
G Ngudn MW
P Phu tai MW Dée 6
OC S0I
G 4600
P 1740 () Qui Nhon
Plei Ku
ToLao = G3500 | | TyuyHoa
P 3090(q::I
Yal:
aly Nha Trang
Tay Ninh
o cucn P 630 —o-
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Thét Nét G 2940 P 6900 G 12300
G 12650 HocMon (O P 2340
P 8760 P20 Tha Buc = bien HN
Nha Beé ‘o |
Long Thanh
My I I 1 Binh Thuan
Nhaon Trach Pha My
G 3,200
Séc Trang Tra Vinh
P 12330
<= 12000
3.25-2 2006 5 JICA 500kV
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3.2.5-3 2005
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2006 2025
500 kV  Qung Ninh-Soc Son

2006 2025
12GW
6 MP 500kV
FS
6 MP
FS EVN

3254
250 MW Trung Son

3255

500kV

765 kv 1100kV

500kV

-
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Second Transmission and
Distribution Project

- 500 kV Qung Ninh-Soc Son

Soc Son

Quang Ninh
Hydropower
Development Project

\
250 MW Trung Son

Trung Son

3.2.5-4 2025
(2006 )
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3.2.5-5
(2006

)

2025

500kV MP

Tan Dinh

Phu Lam

Long An

O Mon

§~Song May

Cai Lay

Phu My

MP

500kV

12GW

- 500 kV O Mon

- 500kV Song May

O ===
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Second Transmission and Distribution

Project

- 500 kV Nha Be — Cai Lay

- 500kV Tan Dinh-Song May-Phu My
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3252
Rural Distribution Project 2008
22kV 35kV
AusAID 17.5 million USD
Project Information Document  2007/12/20

Hydropower Development Project 2008 -2009 Thanh Hoa Ma
250 MW Trung Son
2005 National
Hydropower Plan Study $310
million , $17 million $264million
Project Information Document  2007/04/14
Renewable Energy Investment Component 2008 -2009
80% TA
MOl Project Information Document  2006/06/14
Second Rural Energy Project
330millionUSD 1200
TA
Second Transmission and Distribution Project O Mon
500kV
SCADA/EMS VietPool
TA
500kV O Mon 500kV NhaBeCai Lay 220kV GIS
Long Anh-Phulam 500kV Song May 500kV Phu
My-Song May-Tan Dinh Doc Soi Quang Ninh-Soc Son SCADA
110 kv (Project Appraisal
Document  2005/07/01 Procurement Plan 2007/10/01
Demand-Side Management & Energy Efficiency Project 2000 UNDP DSM
EVN DSM Time-of-Use
TA MOl
EE
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3.2.5-1

Lending  Project
PROJECT NAME Approval date |Closing Date |Cost
1 (Rural Distribution Project 110, 35 22kV
N/A N/A 201.5
2 |VN-Hydropower Development Project 250 MW Trung Son N/A N/A 310
3 |Renewable Energy Development Project
N/A N/A 182
4 |VN-GEF-RURAL ENERGY 2 18-Nov-04| 31-Dec-11] 5.25
5 |Second Rural Energy Project 18-Nov-04|  31-Dec-11 324.25
6 |Second Transmission and Distribution Project O Mon Quan Ninh
500kV 110 kV 22 kV
6kv
28-Jul-05 31-Dec-10 324.02
7 |Demand-Side Management & Energy EfficiencyEVN DSM MOl EE
Project 24-Jun-03| 30-Jun-09| 18.56
8 | Transmission, Distribution, and Disaster
Reconstruction Project 20-Jan-98 30-Jun-07| 262
9 |Rural Energy Project 30-May-00]  31-Dec-06| 204.8
ADB 3.25-3
Song Bung4 Vinh Tan2 Mong Duong
500 kV Quang Ninh - Thuong Tin 200 kv
SCADA
TA( ) Road Map for Power Sector Reform 2001
TA
3.2.5-2 ADB
\Vietnam
Song Bung 4 Hydropower Project Loan Proposed
Preparing Vinh Tan 2 Thermal Power Generation Project TA Proposed
Northern Power Transmission (Sector) Project Loan Approved
Multitranche Financing Facility Mong Duong Thermal Power Generation Project Loan Proposed
IStrengthening Institutional Capacity of Local Stakeholders for Implementation of Son La Livelihood and|
Resettlement Plan TA IApproved
Mong Duong Thermal Power Generation Project - Project 1 Loan Proposed
Mong Duong Thermal Power Generation Project 2 Loan Proposed
inh Tan 2 Thermal Power Project Loan Proposed
Power Market Design TA TA IApproved
Benefit Sharing Mechanisms for People Affected by Power Projects in Viet Nam ITA IApproved
Supporting Implementation of the National Energy Efficiency Program TA Proposed
Phase Il of PPTA: Song Bung 4 Hydropower Project TA Approved
Preparing the Support for the Public-Private Development of the O Mon Gas Pipeline Project TA IApproved
O Mon Gas Pipeline Project Loan Proposed
Northern Power Transmission Expansion (Sector) Project Loan Approved
Phase | of the PPPTA: Song Bung 4 Hydropower Project TA Closed
O Mon Il and IV Combine Cycle Power Project TA Proposed
(Capacity Building in Strategic Environmental Assessment of Hydropower Sector TA IApproved
Environmental Management Plan Improvement and Implementation and Downstream Impacts|
Management for Son La Hydro Power Project TA Approved
Mong Duong Thermal Power Generation Project TA IApproved
Northern Power Transmission Expansion Project TA Closed
Northern Power Transmission Project TA Closed
Road Map for Power Sector Reform TA Closed
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3.2.6
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LEGEND as of 2007:

Existing 500 kV line

Planned 500 kV line

Cambodia Planned 230kV/115kV
8 Existing Substation

X Planned Substation
=
]

Planned Converter station
Existing Power Plant
Planned Power Pant

3.2.6-1
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3.3 (2020 )

3.3.1
2020
€))
2
D 6
U
/\
40,000
\'I
30,000 ‘k}
- I S — AN —&— Thailand

—&— Vietnam

10,000 M-m-m-m - - - -~ T
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1234567 8 9101112131415161718192021222324
hour

3.3.1-1
ADB GMS Interconnection Phasel
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Interconnection

3.3.1-2

3.3.1-2
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3)
4)
5)
6)

O
LOLE Loss-of-Load Expectation LOLP Loss-of-Load
Probability EUE Expected Undelivered Energy
LOLE
LOLE

LOLE
LOLE

(5) LOLE
LOLE
LOLE = Pix Hi
Pi

Hi 3.3.1-3

LOLE 3-2
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Hi LOLE

LOLE
20hrs
- 8760hrs 10%
Hi
3.3.1-3 LOLE
)
RETICS
O
LOLE
O
LOLE
O LOLE
O LOLE
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Q)

2020
10 PDPAT IIFF
>
>
>
>
>
8760 DSS
WSS
(6))
KWh
= : ($/kcal)x 860(kcal/kWh)
=< 8760
5 25
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3.3.2

@
2020
10
L 2 3
L 2 3 1 2
L 2 1
L 2 2
L 2 1
@
3.3.2-1
2005 2006
8
3.3.2-1
GW TWh %
31.0 180.4 66%
8.1 50.5 71%
36.1 230.5 73%
1 1.1 53 55%
2 0.3 1.4 53%
0.1 0.4 46%
16 8.9 63%
3.7 19.3 60%
43.7 285.9 75%
3.0 17.3 66%
8 GDP
2020
2020 10
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3.3.2-2
3.3.2-2
MW MW MW
11185 24131 2063
7791 3284 150
6110 36911 1150
1 1191 200 0
2 348 0 0
472 0 0
1678 1196 0
4028 1416 0
4275 44642 2000
3560 2060 0
3.3.2-1
Installed Cap. Ratio 2020
100% .
80% i I
60% 1 Other
B Thermal
40% O Hydro
20%
0%
A\Q’}§ \Q’}c/) Q\Q’}? 0%/ 0%9 0%/ Qo {&Q/§ \C/J% ®(§\
N NN N SN ¢ & /(Q\rb.
3.3.2-1 2020
©)
2020
C1 ADB
PP
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3.3.2-3

3.3.2-3
MW
2,000
4,000
200
1 2 90
2 0
1 300
2 0
90
0
0
3,300
0
0
oMW Viathar_ M
Laos_MCH
2000MW
300MW |90'V'W
Myanmar Thai.cs || ThaiNE [£_OMW | Laos 2 Vietnam C
90OMW
oMW
oMW 3300MW Laos 3 4000MW
oMW OMW Vietnam S
Cambodia 200MW
W
£ b3
Select : Myanmar
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®

EIRR
2020
11
N\
y Laos north Vietnam
anmar
y | north
Thailand LaOSal
. — centr
Thailand northeast Vietnam
11
central south I central
Laos |
south Vietnam
south
/
Cambodia
3.3.2-2

6 “The Interconnected systems among GMS countries — Reliability aspect”, JETRO, 2001.3, “Regional Cooperation

Strategy on Interconnected Power Networks in Indochina”, JBIC, 2002.8, “Power Interconnection Project Phasel”,
ADB, 2007.6
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(6)
IEA 2020
10 2020

3.3.2-4 2020

USD/bbl  USD/MMbtu USD/ton

97 12 106
3.3.3
2020 LOLE 24
X 1
o
0’0
*
O
3.3.2-2
—&—Laos_NC1 —8—Laos C2 —&—Llaos_S
—%—Thai NE —%—Thai CS =—@=Total
s
=
(MW)
3.3.3-1
%A World Energy Outlook 2006 2015 60.16USD/bll 7.62USD/MMBtu 70.19USD/t
2030 97.3USD/bll 12.24USD/MMBtu 106.14USD/t 2007
90-100USD/bll IEA 2030 2020
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3.3.2-3

—o—Vietnam_N —#—Vietnam_C —&—Vietnam_S —%—Laos NC1
—8—Thai NE —8—Thai CS =——Total

1200
1000
800
600
400
200

0
-200 500 1000 1500

(MW)

(MW)

—o— Vietnam_N —#—Vietnam_C —A— Vietnam_S
—>—Laos NC1 —e—Thai NE —8—Thai CS

(MW)

3.3.3-2

800MW
1000MW
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800MW

3.3.2-4

—e—Vietnam_N —m— Vietham_C —a— Vietnam_S —x—Laos_NC1
—e—Thai NE —g—Thai_ CS —m—Total

1200
1000
800
600
400
200

z
=

0 500 1000 1500
(MW)

—e— Vietnam_N —m— Vietnam_C —a— Vietnam_S
—x—Laos_NC1 —e—Thai NE —g—Thai_CS

350
300
250
20 - e
150
100

50

(MwW)

1500

3.3.3-3

800MW
1000MW
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800MW
d
3.3.2-5
—»—Laos_NC1 —@—Thai NE —&—Thai_CS
—o— Myanmer =—i—Total
500
< 400
3
300 p-----m e ]
200
100
0
800
3.3.34
300MW
400MW
800MW
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3.3.4

(€))

2020

JBIC ADB

( 3332

MUSD

1000
900
800
700
600
500
400
300
200
100

scenariol 1 scenario2

Annual Fuel cost reduction

scenario3

scenario4 scenario2_3

3.34-1
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MUSD Annual fuel cost Breakdown
-1500
EM
-1200 B TCS
-900 OTNE
EC
-600 |- mLs
BLC
-300 OLN
0 | m— | avs
BVC
300 | @ VN
Y & & 2 &
& &S &
QOQ,(\ B B é’é\ g
3.3.4-2
3.3.5
@
3.34-1
2020
7.7¢€/KWh
0¢/kWh 1.4¢/kWh 2¢/kWh
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Base scenario 2020 Unit: GWh
Myanmer Laos north Vietnam north
0.7¢/kWh
43¢ /kWh 74 T ¢ 1854 L4&/kwh
Thailand 384 T ¢ 45 T ‘14078
0 |northearst Laos centrtal 0
Thailand 2.1¢/kWh 0.0¢:/kWh Vietnam central
central south ' 2.0¢/kWh
6740
7.7¢/kWh —O> Laos south
—
788 00a/kh 313 T ‘13635
Vietnam south
1752
Cambodia =T |47¢/kWh
‘/
48¢/kWh 0
3.3.5-1 2020
(@) 11
( 3342
37GWh 288GWh
Scenario 1.1 2020 Unit: GWh
Myanmer Laos north Vietnam north
0.7¢/kWh
43 /KWh 37 T ‘ 2147 14¢&/kwh
Thailand 702 T ¢ 33 T ‘14077
0 Inorthearst Laos centrtal 0
Thailand 2.1¢/kWh 0.0¢:/kWh Vietnam central
central south y 2.0¢/kWh
7035
330 T ¢ 0
7.7¢/kWh —0> Laos south
<_
783 00 /kh 343 T ‘13524
Vietnam south
1752
Cambodia — 4.7¢/kWh
‘/
4.8¢:/kWh 0
3.3.5-2 2020 11
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®

( 3343
Scenario 2 2020 Unit: GWh
Myanmer Laos north Vietnam north
0.7¢/kWh
43¢ /kWh 74 T ¢ 1831 1.4¢/kWh
Thailand 384 T ¢ 45 T ‘15029
4 northearst Laos centrtal 0
Thailand = |>1®/kh 0.0¢/kWh Vietnam central
central south 93842 2.2¢/kWh
7.6€/kWh —0> Laos south
88 0.0¢/kWh 2028T ¢ 1220
32» Vietnam south
—— 1269
17308 Cambodia =T |49¢/kWh
&~
4.8¢ /kWh 0
3.3.5-3 2020
)
( 3344
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Scenario 3 2020 88 Unit: GWh
<_ .
Myanmer 17452 Laos north Vietnam north
0.7¢/kWh
43¢ /kWh 74 T ¢ 1830 1.4¢ /kWh
Thailand 384 T ¢ 45 T ‘5784
12 northearst Laos centrtal 2153
Thailand 2.1¢/kWh 0.0¢/kWh Vietnam central
central south 6I6 64 2.1¢/kWh
7.6@/kWh —O> Laos south
<_
788 00 /kiwh 1834T $ 5394
Vietnam south
1273
Cambodia =—F—" 49 /kWh
-~
4.8¢/kWh 0
3.3.5-4 2020
®)
( 3.3.4-5)
Scenario 4 2020 Unit: GWh
Myanmer Laos north Vietnam north
0.7¢/kWh
43¢ /kWh 74 T ¢ 1856 1.4¢ /KWh
T $ 944 Thailand 384 T ‘ 45 T ‘14065
70 4 |northearst Laos centrtal 0
Thailand - |21 %/kwh 0.0a/kwh Vietnam central
central south 2.0¢/kWh
6773
7.7¢/kWh —0> Laos south
4_
788 00a:/kwwh 231 T ‘13853
Vietnam south
1752
Cambodia = 47¢/kWh
=
4.8¢:/kWh 0
3.3.5-5 2020

© ===n 163 ® BETEHREH



(6) 23

( 3.3.4-6)
Scenario 2_3 2020 0 Unit: GWh
—
—— s
Myanmer 16021 Laos north Vietnam north
0.6 /kWh
43 /KWh 109 T ‘1771 L4@&/kWh
Thailand 383 T $ 45 T ‘7783
17 |northearst Laos centrtal 13
n —>
Thailand - |21%/kWwh 0.0¢/kWh Vietnam central
central south 2.3¢/kWh
21611
7.6 /KWh —0> Laos south
<_
788 00a:/kwWh 7065T ¢ 594
82 Vietnam south
— 1136
15214 Cambodia == 50¢ /kWh
-~
4.8 /kWh 0
3.3.5-6 2020 23
@ 2
2020
7€ /Mcal 5&/Mcal 2¢ /Mcal

°é' RREN 164 @) BATEHASH



3-7% 0.06-0.14¢/Mcal

2020
37% 43%
0%
3.35-7
750GWh
3%
Scenario 2 Fuel low 2020 Unit: GWh
Myanmer LaOS north Vietnam north
0.3¢/kWh
2.2¢/kWh 84 T ¢ 1831 0.8¢/kWh
Thailand 384 T ¢ 45 T ¢14963
4 Inorthearst Laos centrtal 0
Thailand 1.5¢/kWh 0.0¢/kwh Vietnam central
central south 2l308 4 1.1¢/kWh
3.8 /kWh —0> Laos south
<_
788 00 /kh 1275T ¢ 1267
5 Vietnam south
—— 58
16615 Cambodia —F—" [24¢/kWh
//
244 /kWh 0
3.3.5-7 2020 2
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3.3.6
2020

(€))

2020
815TWh

3.3.6-1

17% 37%

43%

Rate Energy Base in 2020

Hydro
17%

1%
Coal Nugul/ear
43% ’

Deisel
0%

Oil
0%

OHydro EPSPP [ONuclear C0Gas MOil EDeisel B Coal

3.3.5-2

( 3352 3.3.5-3)

2020

3.359
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120
100
a0

Tue

Wed

Fri

3.3.6-2 2020 5
3.3.6-3 2020 5
© ===n 167 ®

HETEHRA =4



T

Thu Fri Eat S

70%

3.3.6-4 2020 5
3.3.6-5 2020 5
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(X
3.3.5-6) ( 3357

3.3.6-6 2020 5

[

3.3.6-7 2020 5
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FS

3.3.6-8

2020

2007

(

2020

3.3.5-8)

2020

3.3.59

5

GMS

2020
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3.3.6-9
0)) 11
11
€))
814TWh

37% 36%

I0OMW

74GWh

37GWh

44%
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Rate Energy 2 in 2020
Hydro

17%
PSPP
1%

Nuclear
Coal M
44%
0%
DHydro ®PSPP [ONuclear [ Gas MOl [@Deisel M Coal
3.3.6-10 2 2020

3.3.6-1
2020 2 GWh
Purchase Others  Hydro PSPP Nuclear Gas Deisel Coal Total Pumping
VN -951 0 0 -1 0 0 0 0 951 950 -2
VvC -2172 0 0 0 0 2203 -84 0 433 2552 0
VS -14613 0 0 -196 0 11210 70 0 3237 14322 -291
LN 23 0 0 0 0 0 0 0 -22 -22 0
LC 0 0 0 0 0 0 0 0 0 0 0
LS 0 0 0 0 0 0 0 0 0 0 0
C 483 0 0 0 0 0 0 0 0 0 0
TNE 135 0 0 0 0 -135 0 0 0 -134 0
TCS 17098 0 0 -823 0 -17524 -10 0 0 -18356 -1259
M 0 0 0 0 0 0 0 0 0 0 0
Total 3 0 0 -1020 0 -4246 -24 0 4599 -688 -1552
3.3.5-11 3.3.5-13
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3.3.6-11

3.3.6-12

2020

2020

5

5
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I Ko fue.  Wed  Thu  F | Em En T I
3.3.6-13 2020
©)
814TWh 37% 36% 44%
Rate Energy 3 in 2020
Hydro
17%
PSPP
1%
Nuclear
Coal 2%
44%
OHydro BPSPP [ONuclear OGas ®Oil DODeisel @ Coal
3.3.6-14 2020
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3.3.6-2

2020 3 GWh

Purchase Others  Hydro PSPP Nuclear Gas (o]} Deisel Coal Total
VN -6916 0 0 =222 0 0 0 0 6805 6584 -332
VvC -685 0 0 0 0 1210 -96 0 -51 1063 0
VS -10241 0 0 -52 0 9490 70 0 664 10172 -68
LN 24 0 0 0 0 0 0 0 -24 -24 0
LC 0 0 0 0 0 0 0 0 0 0 0
LS 0 0 0 0 0 0 0 0 0 0 0
C 479 0 0 0 0 0 0 0 0 0 0
TNE 64 0 0 0 0 -87 0 0 0 -87 0
TCS 17276 0 0 -799 0 -17689 -9 0 0 -18497 -1222
M 0 0 0 0 0 0 0 0 0 0 0
Total 1 0 0 -1073 0 -7076 -35 0 7394 -789 -1622

3.3.5-15 3.3.5-17
3.3.6-15 2020 5
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3.3.6-16 2020 5

3.3.6-17 2020 5
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®

3.3.6-18

(©) _

35%

45%

813TWh

3.3.5-18

2020

5

37%
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Rate Energy 2 3 in 2020
Hydro
17%

PSPP
1%

Nuclear
Coal 2%

45%

Deisel \ 0il 35%

0% 0%

@DHydro WPSPP [ONuclear OGas MOil @Deisel W Coal

3.3.6-19 _ 2020
3.3.6-3 B
2020 2 3 GWh
Purchase Others Hydro PSPP Nuclear Gas i Deisel Coal Total Pumping
VN -9013 0 0 -210 0 0 2 0 8904 8699 -314
VC -2344 0 0 0 0 2424 -68 0 367 2723 0
VS -20409 0 0 -492 0 16770 295 0 3120 19694 -715
LN 118 0 0 0 0 0 0 0 -149 -149 0
LC 0 0 0 0 0 0 0 0 0 0 0
LS 0 0 0 0 0 0 0 0 0 0 0
C 616 0 0 0 0 0 0 0 0 0 0
TNE 157 0 0 0 0 -158 0 0 0 -157 0
TCS 30876 0 0 -1173 0 -31468 -6 0 0 -32645 -1768
M 0 0 0 0 0 0 0 0 0 -1 0
Total 1 0 0 -1875 0 -12432 223 0 12242 -1836 -2797
3.3.5-20 3.3.5-23
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3.3.6-20 2020 5

3.3.6-21 2020 5
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3.3.6-22 B 2020 5
I Ko Tue Wed T Thu Fr T Em Sun I
3.3.6-23 2020 5
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3.3.7

2020
o2
o
ADB
Scenario 5 2020 Unit: GWh
Yunnan 8025
—>
0.7¢/kWh 41]30
0 T $25918
Myanmer Laos north Vietnam north
0.7¢/kWh
43 /kWh 82 T ¢ 1799 L4¢/kWh
Thailand 384 T ¢ 44 T ‘15982
74 |northeast Laos centrtal 379
Thailand = |21¢/kwh 00¢/kWh Vietnam central
central south 6563 2.0¢/kWh
7.6 /kWh —0> Laos south
86 0.0¢/kwh 401 T ¢14838
Vietnam south
1705
Cambodia ‘//' 48¢/kWh
4.8d¢:/kWh 0
3.3.7-1 2020
6 R=EEN 181
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4.1
2020
4.1.1
800MW
2020
553MUSD
303MUSD
4.1.2
2020
4.1.3

800Mw

41MUSD
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4.2

4.2.1

4.2.2

GMS

X3

8

X3

8

3

8

3

%

e

S

ADB

GMS

FS
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ADB

PP
2020
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4.3

4.3.1
€))

O

4.3.2

€y
¢)
®
*
®
©

4.4

4.4.1

GMS RPTCC

TOR
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€))

EDC
O
2008
2008
0 (
O

Takeo Siem Reap
2008

2008

EDC

2009

2012

EDC

2011
LA
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2012

@

g MP FS

FS

EDC

1993

20

2009 2010
2013 LA

DOE

EdL
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MP FS

FS FS FS
0 DOE
2 2,3 1,3
FS IPP
EGAT EVWN PPA
IPP

IPP
Concession Agreement
O
DOE
2015 Hong Sa Lignite(1800MW)
MEM DOE
MEM  DOE
DOE
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g 500kV

O
EGAT EWN
500KV
EdL
EdL  500kV
O
1

PPA

EdL

FS

IPP
DOE EdL
EdL
IPP
IPP
IPP
EGAT
WB
WB ADB
EdL
EdL
2 3 5

IPP

A

EdL

DB

MW

IPP

PPA

IPP

ADB
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FS

®

O

Baluchaun No.2

Kinda
Sedawgyi

28MW
28MW
28MwW
25MW

MEPE)

MEPE

3 (1960)
3 (1973)
2 (1986)
(1985)

IEC

MEPE

MEPE

EGAT

g REED
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Baluchaun No.2
47
2002 2003
160
2004

Kinda
1986
Sedawgyi

*
EGAT

70%

Baluchaun
Baluchaun Baluchaun-Kalaw
Kalaw JICA
2003 5
Baluchaun
1981
(JBIC)
20
OFF-GRID
2001 2003 JICA
2004 NEDO
CDM OFF-GRID
EGAT
EP EGAT
5-6%
EGAT
60%
2020
7.7¢/kWh
4.7¢/kWh
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®

o IPP

EVN

2020
EVN
EVN
EVN
EVN
IPP
EVN
IPP EVN
IPP JICA
MP
IPP IPP
EVN IPP EVN
220kV 110kV
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O EVN
10

O  500kV EVN
500KV
EVN
4.4.2
(1) GMS
IPP GMS
ADB WB
SIDA AFD GMS
TA JBIC
WB WB
115kV TA
JCA
EdL EVN
GMS
GMS
O
JCA

(2) HAPUA

HAPUA AIMS2 ASEAN MP HAPUA

ASEAN
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EGAT AIMS

ESCJ

4.4.3
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Ann

ex 2

MIME

EAC
EDC

CNPA
JICA

MEM

EDL

JICA

MEPE
MEPE

MOE
EGAT

EGCO

Mr_Tun Lean
Mr.Victor Jona
Mr.Cheap Sour
Mr.Heng Kunleang

Mr.Ty NoLean
Mr.Yim Nolson
Mr.Chan Sodabat
Mr.Ing Pror Seth
Mr.Kong Puthy
Mr.Te Duong Tara

Mr .Houmphone Bulyaphol
Mr.Viraphong Viravong
Dr.Daovong Phonekeo

Dr._Simon
Mr.Bungnyong Bouttavong

Dr. Tun Naing
Mr. Maung Maung Kyaw

Mr.Chavalit Picharai

)

EDC Corporate Planning and Projects Dept.

MIME DOE
MIME DOE

MIME DOE

MIME DOE

MIME  JICA

EAC

EDC

EDC

EDC (
CNPA

MEM DOE  ( 2007.11)
MEM DOE  (2007.12 )
MEM DOE

MEM DOE JICA

MEM

EDL

STEP

DOE

Executive Engineer

EPPO

Mr.Prutichai Chonglertvanichkul

Mr.Varavoot Siripol
Mr.Komgrich Tantravanich

Project Managing Dept.

Ratchaburi Electricity Generating Holding PCL.

Mr. Narong Sitasuwan
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JICA

MIT Mr.Voovan Thai
Dr.Tran Hoan Nguen

ERAV Mr.Tang The Hung
Mr_Vo Thai Hau

EVN Mr.Tran Tuan Dzung

EVN-IE Mr.Nguen Ahn Tuan

JICA

Ms. Beatriz Arizu Jablonski

Mr. Richard Spencer

Mr. Anthony J Jude

Mr. Goran Haag

1CD
Energy and Petroleum Dept.
Planning & Licensing Dept.
Planning & Licensing Dept.
Deputy Director, ICD
EVN

Senior Energy Specialist, Transport, Energy and
Mining Sector Unit, East Asia and Pacific Region
Senior Energy Specialist, Energy and Mining
Sector Unit, East Asia and Pacific Region

Principal Project Specialist (Energy),
Infrastructure Div., Southeast Asia Dept.

Senior Advisor Energy, Infrastructure and
Financing Div., Infrastructure and Cooperation
Dept.
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Annex 3
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(MW) (MW)
56 | Mali * 0.192
57 | Putao* 0.16
1 | Paunglaung 280 58 | Panwa* 0.16
2 | Baluchaun(2) 168 59 | Lampaiti * 0.15
3 | Mone 75 60 | Kunhing * 0.15
4 | Kinda 56 61 | Kattalu* 0.15
5 | Thaphanseik 30 62 | Hpasaung * 0.108
6 | Baluchaun(1) 25 63 | Pan Hsam * 0.08
7 | Sedawgyi 25 64 | Papun* 0.064
8 | Yenwe 25 65 | Dhobi * 0.06
9 | Zaungtu 20 66 | Labe* 0.05
10 | Zawgyi(1) 18 67 | Paetuwa* 0.05
11 | Zawgyi(2) 12
12 | Nam Macsai 8.2 | MEPE
13 | Si Par Haw 4 68 | Maykha 13600
14 | Mepan 2 69 | Tasang 3600
15 | Tatkyi 12 70 | Hutgyi 1360
16 | Kyukok 0.32 71 | Htamanthi 1200
17 | Nam Hu Mun 0.32 72 | Tanintharyi 600
73 | Manipur 504
74 | Bilin 280
(* 75 | Bawgata 160
18 | Yeywa 790 76 | Thaukyegat 139
19 | Shwdli (1) 600 77 | Upper Sedawgyi 60
20 | Upper Paung Laung 140 78 | Baluchaun-3 48
21 | Thahtay 102 79 | Ann (Mindon) 20
22 | Shwekyin 75
23 | Kun 60
24 | Kyeeon Kyeewa 60 80 | Thanlwin (Mekaung) 6000
25 | Upper Keng Tawng 60 81 | Yawathit 3500
26 | Keng Tawng 54 82 | Thabeikkyin 1800
27 | Phyu 40 83 | Lamro 800
28 | Nancho 40 84 | Shwezave 600
29 | Khapaung 30 85 | Mawlaik 400
30 | BuuYwa* 41 86 | Moei-3 250
31 | Myogyi * 30 87 | Mich 200
32 | Kong Nyaung-1 * 6.8 88 | Tarung Hka 150
33 | Namhkam Hka* 5 89 | Nantabet-1 150
34 | Hoaungdaw * 5 90 | Lomain 150
35 | Mogok * 4 91 | Lwegyi 140
36 | Mam Myao * 4 92 | Nam Pawn 130
37 | Nam Saung Ngau * 4 93 | Ayeyawady (2nd defile) 125
38 | Nam Wop * 3 94 | Moei-2 94
39 | Chinghkaran Hka* 2.52 95 | Nam Tamhpak 95
40 | Chaungmagyi Fall * 2.25 96 | Thande 96
41 | Hopin* 1.26 97 | Paunglaung 97
42 | Zichaung * 1.26 98 | Saingdin 98
43 | NgalsipVa* 1 99 | Moei-1 99
44 | Lai Va* 0.6 100 | Nam Lang 100
45 | Kunlong * 0.5 101 | Pyaungsho 101
46 | Nam Lat* 048 | 102 | Nam Kok 102
47 | Wetwun * 0.45 103 | Tawang Hka 103
48 | Zaui * 0.4 104 | Khlongkra 104
49 | Daung Va* 0.4 105 | Namtu 105
50 | Mindat * 0.4 | 106 | Namtu 106
51 | Namkhan * 0.3 | 107 | Thandewe 107
52 | Wanlong * 0.3 108 | Kyeintai 108
53 | Tuisaung* 0.2 109 | Thein kun ch 109
54 | Matupi * 0.2 110 | Tanaing Hka 110
55 | Muse* 0.192
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(MW) (MW)
111 | Mauomzaua 15 155 | North Nawin 0.89
112 | Lampha 14.5 156 | Thandech 0.8
113 | Uru 12 157 Namhsawnkho 0.75
114 | Hsenwi-1/2 12 158 | Kyainch 0.7
115 | Heho 12 159 Lagar Hka 0.69
116 | Sarawa 11 160 Namhsam 0.64
117 | Myittha 10 161 Hwe PaLem 0.6
118 | Myettaw ch 10 155 North Nawin 0.89
119 | Bwetgyi ch 9 156 | Thandech 0.8
120 | Anyabya 9 157 Namhsawnkho 0.75
121 | HtaHka 6 158 Kyain ch 0.7
122 | Tun Pang 6 159 Lagar Hka 0.69
123 | Nantabet-2 4 160 Namhsam 0.64
124 | Nam Wi 4 161 Hwe PaLem 0.6
125 | Nam Paw 4 155 North Nawin 0.89
126 | Nam Mawng 4 156 | Thandech 0.8
127 | Namphat Hka 3 157 Namhsawnkho 0.75
111 | Mauomzaua 15 158 Kyain ch 0.7
112 | Lampha 14.5 159 | Lagar Hka 0.69
113 | Uru 12 160 Namhsam 0.64
114 | Hsenwi-1/2 12 161 Hwe PalLem 0.6
115 | Heho 12 162 Nam NaNin 0.6
116 | Sarawa 11 163 Nam Mun 0.5
117 | Myittha 10 164 | Nam Khai 0.5
118 | Myettaw ch 10 165 Char Haw 0.5
119 | Bwetgyi ch 9 166 Nam La 0.5
120 | Anyabya 9 167 Y o Chaung 0.45
121 | HtaHka 6 168 Maliwun 0.45
122 | Tun Pang 6 169 Nam Hkam 04
123 | Nantabet-2 4 170 | Ahtan Chaung 0.4
124 | Nam Wi 4 171 | Sihten Hka 0.4
125 | Nam Paw 4 172 Kabach 0.4
126 | Nam Mawng 4 173 Khwe Lon 0.4
127 | Namphat Hka 3 174 Nam Kone 0.4
128 | Nam Hok 3 175 Nam Hpeung 0.4
129 | Dontami 3 176 Hwe Hkanmong 04
130 | Metan 3 177 | Kanbeuk 0.4
131 | Umungya Hka 2 178 Chirihka 0.36
132 | Namhsam Hka 2 179 Azin 0.32
133 | Nam Je Hka 2 180 | Paung Mahka 0.315
134 | Nam Hkun 2 181 Rwen Kyu 0.3
135 | South Nawin 2 182 Namlin 0.3
136 | Kyeik 2 183 | Mong Hsat 0.3
137 | Buk Va 1.8 184 Mon ch 0.3
138 | Buntaa 1.8 185 Kyonhhtaw 0.26
139 | Nam Hka 1.8 186 Sannhka Chaung 0.25
140 | Yanch 15 187 Nam Mele 0.225
141 | Abit 15 188 Nam Sake 0.2
142 | Mong Mit 13 189 | Waugjar Chaung 0.2
143 | Par he ch 1.26 190 | Sarhmaw 0.2
144 | Ledan Chaung 12 191 Saw ch 0.2
145 | Zarhaw ch 1.2 192 Hotant 0.2
146 | AnyaKatin 12 193 | Htuch 0.2
147 | Par Shwe Haw 12 194 Kinmun 0.2
148 | Kyaing Hkong 1.2 195 Kokach 0.2
149 | Nam Ywon 12 196 Run Hka 0.15
150 | Nam Het 1 197 Chaungdaung 0.15
151 | Langhko 1 198 Long Ngol 0.15
152 | Daungyu 0.95 199 Nam Hsai 0.15
153 | Mulaung 0.9 200 Nam Ya 0.15
154 | Nam Ton 0.89
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(MW) (MW)

200 | NamYa 0.15 | 216 | Nam Kaung Hsak 0.1
201 | Pachaklo 0.15 | 217 | Sithach 0.1
202 | Buyoch 0.15 218 | Nam Oun 0.1
203 | Kyauk Kyi 0.15 | 219 | Hokan 0.1
204 | Yunzdin 0.15 220 | Ngape 0.1
205 | Daungch 0.15 | 221 | Pathi-1 0.1
206 | Lokpyin 0.15 222 | Mok ch 0.1
207 | Washaung 0.14 223 | Mobaw ch 0.1
208 | Panwe Ch 0.13 | 224 | Tadanku 0.1
209 | Kyaukkatin ch 0.125 225 | Kapach 0.08
210 | Amlaung 0.12 226 | Kaanch 0.08
211 | Dattaw ch 0.12 227 | Hsataw 0.05
212 | Mong Hkak 0.11 228 | Manipur 0.05
213 | Matugi 0.1 | 229 | Thayet 0.05
214 | Mangin 0.1 216 | Nam Kaung Hsak 0.1
215 | Zou Lui 0.1 217 | Sithach 0.1
200 | NamYa 0.15 | 218 | Nam Oun 0.1
201 | Pachaklo 0.15 | 219 | Hokan 0.1
202 | Buyoch 0.15 220 | Ngape 0.1
203 | Kyauk Kyi 0.15 | 221 | Pathi-1 0.1
204 | Yunzdin 0.15 222 | Mok ch 0.1
205 | Daung ch 0.15 223 | Mobaw ch 0.1
206 | Lokpyin 0.15 224 | Tadanku 0.1
207 | Washaung 0.14 225 | Kapach 0.08
208 | Panwe Ch 013 | 226 | Kaanch 0.08
209 | Kyaukkatin ch 0.125 | 227 | Hsataw 0.05
210 | Amlaung 0.12 228 | Manipur 0.05
211 | Dattaw ch 0.12 | 229 | Thayet 0.05
212 | Mong Hkak 0.11

213 | Matugi 0.1

214 | Mangin 0.1

215 | Zou Lui 0.1

“Map Showing Potential Hydropower Resources™ by MEPE2002
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Annex 4

CommissiofName Fuel Type |Type Owner Region MW
1 2006|Phu My 2.1 ST, Extension Gas ST EVN South 150
2 2006(Se San 3 HP Hydro EVN Center 260
3 2006(Se San 3A HP Hydro PP Center 54
4 2006]|Srok Phu Mieng HP Hydro 1PP South 51
5 2006]110kV import from China Import China EVN North 60
6 2006]220kV import from China (Lao Cai) [Import China EVN North 250
7 2006|Small HPs RE PP 36
8 2007[Se San 3A HP Hydro PP Center 54
9 2007]|Cao Ngan coal-fired TP Coal-dom PP North 100
10 2007|[CaMaul CC GT Gas CCGT PP South 750
11 2007|Quang Tri HP Hydro EVN Center 64
12 2007]220kV import from China (Ha GiandImport China EVN North 200
13 2007 [Tuyen Quang HP #1 Hydro EVN North 114
14 2007|Da Ninh HP Hydro EVN South 300
15 2007|Uong Bi Extension #1 Coal-dom EVN North 300
16 2007[Small HPs RE PP 214
17 2008|Tuyen Quang HP #2& 3 Hydro EVN North 228
18 2008|Plei Krong HP #1,2 Hydro EVN Center 100
19 2008[A Vuong HP Hydro EVN Center 210
20 2008|CaMau Il CC GT Gas CCGT PP South 750
21 2008[{Song BaHa HP Hydro EVN Center 220
22 2008|Buon Kuop HP Hydro EVN Center 280
23 2008|Ban Ve HP #1 Hydro EVN North 150
24 2008[Nhon Trach | CC GT Gas CC GT PP South 450
25 2008]|Son Dong coal-fired TP Coal-dom PP North 220
26 2008|Hai Phong | TP #1 Coal-dom JSC North 300
27 2008|Small HPs RE PP 363
28 2009|Ban Ve HP #2 Hydro EVN North 150
29 2009|Buon Tua Srah HP Hydro EVN Center 86
30 2009|Cua Dat HP Hydro JSC North 97
31 2009|Cam Phal TP Coal-dom PP North 300
32 2009|Hai Phong | TP #2 Coal-dom JSC North 300
33 2009|Dong Nai 3 HP #1& 2 Hydro EVN South 180
34 2009{Song Con 2 HP Hydro JSC Center 63
35 2009|Se San 4 HP #1 Hydro EVN Center 120
36 2009|Quang Ninh | TP #1,2 Coal-dom JSC North 600
37 2009|OC Mon | TP #1 Gas ST EVN South 300
38 2009|An Khe Kanak HP Hydro EVN Center 173
39 2009|Hai Phong Il TP #1 Coal-dom JSC North 300
40 2009|Mao Khe TP #1 Coal-dom 1PP North 220
41 2009|Nong Son TP Coal-dom 1PP Center 30
42 2009|Dung Quat Refinery TP FO PP Center 104
43 2009|Small HPs RE PP 370
44 2010|Serepok 3 HP Hydro EVN Center 220
45 2010[Se San 4 HP #2& 3 Hydro EVN Center 240
46 2010|Song Tranh 2 HP Hydro EVN Center 160
a7 2010|NaLe HP (Bac Ha) Hydro 1PP North 90
48 2010|DakR tih Hydro 1PP South 141
49 2010|Thac Mo Extension HP Hydro EVN South 75
50 2010[Se San 4a Hydro JSC Center 63
51 2010[Quang Ninh Il TP #1 Coal-dom JSC North 300
52 2010[Ha Phong Il TP#2 Coal-dom JSC North 300
53 2010|Dong Nai 4 HP Hydro EVN South 340
54 2010[{Cam Phall TP Coal-dom PP North 300
55 2010{OC Mon | TP #2 Gas ST EVN South 300
56 2010|Son LaHP Hydro EVN North 400
57 2010|Vung Ang | TP #1 Coal-dom 1PP North 600
58 2010]|Sekaman 3 HP (L aos) Import Lao PDR [BOT Center 248
59 2010[{Mao Khe TP #2 Coal-dom PP North 220
60 2010[Nhon Trach Il CC GT Gas CC GT PP South 750
61 2010[Small HPs (IPP) RE PP 213
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CommissiofName Fuel Type [Type Owner Region MW
62 2011{Uong Bi Extension #2 Coal-dom EVN North 300
63 2011{Ban Chat HP #1,2 Hydro EVN North 220
64 2011|Son LaHP #2,3 Hydro EVN North 800
65 2011|Nam Chien 1 HP Hydro PP North 196
66 2011{Dak Mi 4 HP Hydro IPP Center 210
67 2011{Khe Bo HP Hydro JSC North 100
68 2011|Dak Rinh HP Hydro | PP South 125
69 2011(A Luoi HP Hydro JSC Center 150
70 2011{Mong Duong | TP #1 Coal-dom EVN North 500
71 2011{Mong Duong | TP #2 Coal-dom BOT North 600
72 2011{Quang Ninh Il TP #2 Coal-dom JSC North 300
73 2011{Vung Ang | TP #2 Coal-dom IPP North 600
74 2011|Thang Long coal-fired TP Coal-dom JSC North 300
75 2011|Nghi Son | TP #1 Coal-dom EVN North 300
76 2011|Vinh Tan | coal-fired TP #1 Coal-dom BOT North 600
77 2011[Small HPs + renewable energy RE PP 100
78 2012|Huoi Quang HP #1,2 Hydro EVN North 560
79 2012|Son LaHP #4,5,6 Hydro EVN North 1200
80 2012{Song Boung 4 HP Hydro EVN Center 156
81 2012{HuaNaHP Hydro IPP North 180
82 2012[Trung Son HP Hydro EVN North 260
83 2012(Dong Nai 2 HP Hydro JSC South 78
84 2012(Sre Pok 4 HP Hydro JSC Center 70
85 2012{Nam Mo HP (Laos) Import Lao PDR [IPP Center 100
86 2012[Nghi Son| TP #2 Coal-dom EVN North 300
87 2012|Mong Duong | TP #2 Coal-dom EVN North 500
88 2012{Mong Duong Il TP #2 Coal-dom BOT North 600
89 2012|Vinh Tan | coal-fired TP #2 Coal-dom BOT North 600
90 2012[(Son My coal-fired TP #1 Coal-dom BOT North 600
91 2012|TraVinh | cod-fired TP #1 Coal-imp EVN South 600
92 2012|Nghi Son Il TP #1 Coal-dom BOT North 600
93 2012|Small HPs + renewable energy RE IPP 150
94 2013|Upper Kon Tum HP Hydro JSC Center 220
95 2013[Dong Nai 5 Hydro IPP South 140
96 2013[Sekaman 1 HP (Laos) Import IPP Center 488
97 2013|Bao Lac HP Hydro PP North 190
98 2013[Vinh Son 2 HP Hydro JSC Center 110
99 2013|Song Boung 2 HP Hydro EVN Center 100
100 2013[Nho Que 3HP Hydro JSC North 110
101 2013|Hoi Xuan HP Hydro JSC North 96
102 2013[O Mon I CC GT Gas CCGT BOT South 750
103 2013[Nghi Son Il TP #2 Coal-dom BOT North 600
104 2013|Vung Ang Il TP#1,2 Coal-dom JSC North 1200
105 2013[Son My coal-fired TP #2 Coal-dom BOT North 600
106 2013[TraVinh | coa-fired TP #2 Coa-imp EVN South 600
107 2013|Vinh Tan Il coal-fired TP #1 Coal-dom EVN North 600
108 2013|Soc Trang | coal-fired TP #1 Coal-imp EVN South 600
109 2013[Kien Giang | coal-fired TP #1 Cod-imp BOT South 600
110 2013|Small HPs + renewable energy RE IPP 305
111 2014{Lai Chau HP #1,2 Hydro EVN North 600
112 2014{Lower Se San 2 HP (Cambodia) Import Cambodia |[EVN South 207
113 2014|Song Boung 5 HP Hydro PP Center 85
114 2014{Nho Que 1,2 HP Hydro IPP North 80
115 2014|Bac Me HP Hydro PP North 70
116 2014|Dak Mi 1 HP Hydro | PP Center 210
117 2014{CC GT inthe south # 1 Gas CCGT BOT South 750
118 2014|Vinh Tan I coal-fired TP #2 Coal-dom EVN North 600
119 2014{Son My coal-fired TP #3 Coal-dom BOT North 600
120 2014{Soc Trang | coa-fired TP #2 Cod-imp EVN South 600
121 2014|TraVinh Il coa-fired TP #1 Coal-imp EVN South 600
122 2014|Kien Giang | coal-fired TP #2 Coal-imp BOT South 600
123 2014{Hai Phong Il coal-fired TP #1,2 Coal-dom EVN North 1200
124 2014{Import from SeKong 4 HP (Laos) [Import Lao PDR |BOT Center 475
125 2014{Small HPs + renewable energy RE PP 500
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CommissiofName Fuel Type [Type Owner Region MW
126 2015|Lai Chau HP#3,4 Hydro EVN North 600
127 2015|Lower Serepok 2 HP (Cambodia)  [Import Cambodia |EVN South 222
128 2015|CC GT in the south # 2,3 Gas CCGT BOT South 1500
129 2015[Vinh Tan 11 coal-fired TP #1 Coal-dom EVN North 1000
130 2015[TraVinh I coa-fired TP #2 Coal-imp EVN South 600
131 2015|Kien Giang Il coal-fired TP #1 Coal-imp BOT South 600
132 2015|Soc Trang |1 coal-fired TP #1,2 Coa-imp EVN South 1200
133 2015[Son My coal-fired TP #4 Coal-dom BOT North 600
134 2015[Hai Phong Il coal-fired TP #3,4 Coal-dom EVN North 1200
135 2015[Small HPs + renewable energy RE PP 200
136 2016[Se Kong 5 HP (Laos) I mport Lao PDR Center 388
137 2016[Nam Kong 1 HP (Laos) Import Lao PDR Center 229
138 2016|CC GT in the south # 4 Gas CCGT South 750
139 2016[Vinh Tan 11 coal-fired TP #2 Coal-dom North 1000
140 2016(Kien Giang Il coal-fired TP #2 Coal-imp South 600
141 2016[TraVinh Il coal-fired TP #1 Coal-imp South 1000
142 2016[Soc Trang Il coal-fired TP #1 Coal-imp South 1000
143 2016[Coal-fired TP in the north Coal-dom North 3000
144 2016|Coa-fired TP in the center Coa-imp Center 1200
145 2016[Small HPs + renewable energy RE 150
146 2017|Lower Sesan HP (Cambodia) Import Cambodia South 375
147 2017|CC GT in the south # 5,6 Gas CCGT South 1500
148 2017[Kien Giang Il coal-fired #1 Coal-imp South 1000
149 2017[TraVinh Il coal-fired TP #2 Coal-imp South 1000
150 2017[Soc Trang Il coal-fired TP #2 Coal-imp South 1000
151 2017|Cod-fired TP in the north Coal-dom North 3000
152 2017|Cod-fired TP in the center Coa-imp Center 1200
153 2017[Import from China (500kV) Import China North 700
154 2017[Small HPs + renewable energy RE 250
155 2018|CC GT inthecenter # 1 FO CCGT Center 750
156 2018|CC GT inthe south # 7,8 Gas CCGT South 1500
157 2018|Kien Giang Il coal-fired #2 Coal-imp South 1000
158 2018|Cod-fired TP in the north Coal-dom North 3000
159 2018|Coa-fired TP in the south Coal-imp South 2000
160 2018|Coa-fired TP in the center Cod-imp Center 1200
161 2018([Import from China (500kV) Import China North 700
162 2019|PSPP in the North #1,2 PSPP PSPP North 600
163 2019|PSPP in the South #1,2 PSPP PSPP South 600
164 2019|Nam Thuen 1 or Nam U HP (Laos) [Import Lao PDR Center 382
165 2019|CC GT in the center #2,3 FO CCGT Center 1500
166 2019|Coal-fired TP in the north Coal-dom North 3000
167 2019|Coal-fired TP in the south Coal-imp South 3000
168 2019|Coal-fired TP in the center Coal-imp Center 1200
169 2019(Import from China (500kV) Import China North 700
170 2020|PSPP in the North #3,4 PSPP PSPP North 600
171 2020|PSPP in the South #3,4 PSPP PSPP South 600
172 2020[CC GT in the center # 4 FO CCGT Center 750
173 2020[Coal-fired TP in the north Coal-dom North 4000
174 2020[Coal-fired TP in the south Coal-imp South 3000
175 2020[Coal-fired TP in the center Coal-imp Center 1200
176 2020[Nuclear power | (Ninh Thuan) #1  [Nuclear South 1000
177 2020[Small HPs + renewable energy RE 100
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CommissiofName Fuel Type [Type Owner Region MW
178 2021[Nam NaHP Hydro North 200
179 2021|PSPP in the North #5,6 PSPP PSPP North 600
180 2021|PSPP in the South #7,8 PSPP PSPP South 600
181 2021|Coal-fired TP in the north Coal-dom North 4000
182 2021[Coal-fired TP in the south Coal-imp South 4000
183 2021[Coal-fired TP in the center Cod-imp Center 1200
184 2021|Nuclear power | (Ninh Thuan) #2  [Nuclear South 1000
185 2021[Small HPs + renewable energy RE 100
186 2022|PSPP in the North #7,8 PSPP PSPP North 600
187 2022|PSPP in the South #7,8 PSPP PSPP South 600
188 2022[Nuclear power | (Ninh Thuan) #3  [Nuclear South 1000
189 2022|Nuclear power |1 #1 Nuclear South 1000
190 2022|Coal-fired TP in the north Coal-dom North 4000
191 2022|Coal-fired TP in the south Coal-imp South 4000
192 2022|Coal-fired TP in the center Cod-imp Center 1200
193 2022|Small HPs + renewable energy RE 250
194 2023|Nuclear power | (Ninh Thuan) #4  [Nuclear South 1000
195 2023[Nuclear power Il #1 Nuclear South 1000
196 2023|Coal-fired TP in the north Coal-dom North 5000
197 2023[Coal-fired TP in the south Cod-imp South 4000
198 2023[Coal-fired TP in the center Coal-imp Center 2000
199 2023|PSPP in the South #9,10 PSPP PSPP South 600
200 2023|Small HPs + renewable energy RE 250
201 2024|Nuclear power |1 #3,4 Nuclear South 2000
202 2024{Nuclear power Il #1 Nuclear South 1000
203 2024|PSPP in the North #9,10 PSPP PSPP North 600
204 2024|PSPP in the South #11,12 PSPP PSPP South 600
205 2024|Coal-fired TP in the north Coal-dom North 5000
206 2024[Coal-fired TP in the south Coal-imp South 5000
207 2024(Coal-fired TP in the center Cod-imp Center 1000
208 2024|New and renewable energy RE 250
209 2025[Nuclear power Il #2,3 Nuclear South 2000
210 2025|PSPP in the North #11,12 PSPP PSPP North 600
211 2025|PSPP in the South #13 PSPP PSPP South 300
212 2025|Coal-fired TP in the north Coal-dom North 6000
213 2025|Coal-fired TP in the south Coal-imp South 6000
214 2025|Coal-fired TP in the center Cod-imp Center 1000
215 2025|New and renewable energy RE 250
(EVN ,Nov 2007)
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