3.1
Household Province-wise Ekectiification Ratio
- ( }
%~ g | Plan in 2020 : 90% |4 i =
311 M o 1T
— = 7. i North in 2020 : 77%
~Iflada J FEED
2020 90% § o 1] [ Anin 2003 43% ) | [south in 2003 : 4296 )
2003 1 -MTTTTTT "‘T{ )]
8 31 7% E Z uJ Northin2003: % I | L
N Pz
e L
[ Northern 8 Provinces J { Southern 9 Provinces ]
1 EDL
2
3 ( )
4 5 4 ( )
5 ( )
PDIH 5 &9
7 EDL (short term plan)
8 EDL (long term plan)
9 Pre-FS 6
10 (10kW~20kW)
11
12 SHS
Supporting Data Files Part-A
2003
4 2005 6
No. % [EDL ] / /
02 27,410 3,938 14.4 0 0 2,179 641 1,118 0
03 25,168 8,839 35.3 0 6,232 228 192 889 1,298
04 41,500 8,338 20.2 0 0 5,697 0 1,961 680
05 25,657 9,366 36.5 0 7,643 0 1,689 34 0
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No.
0 % [EDL / / /
06 66,986 | 20526 | 30.6 13,552 0 262 192 6,151 369
07 41621 | 21664 | 521 0 | 8485 | 3272 | 9723 184 0
08 61,370 | 18961 | 309 6,978 | 10,892 0 0 202 839
09 34527 | 10243 | 297 4,258 0 535 | 3414 1,837 199
324,239 | 101,875 | 314 24788 | 33252 | 12173 | 15,851 12376 | 3435
JICA
1
8 31 EDL
(PreFS )
SHS 51
PreFS  VH
No. ( EDL ( EDL | JCA SHS
% ) ) | PreFs
02 27.410 8451 308 | 2051 0 527 | 1,035 0 0
03 25168 9,966 39.7 912 0 0 215 0 0
04 41,500 | 14,502 350 | 5723 0 0 241 0 0
05 25657 | 14,502 569 | 2638 746 52 711 0 | 1,079
06 66,986 | 27,699 414 | 4707 0 676 | 1,481 0 309
07 41,621 | 25354 609 | 1032 572 0 | 1,186 0 0
08 61,370 | 42,234 688 | 7418 | 852 0 489 415 | 6,427
09 34527 | 22542 653 | 10,918 0 334 781 0 266
324,239 | 165,340 509 | 37,199 | 9842 | 1589 | 6,339 415 | 8,081
JICA
2
0
2020 90% 8
77 51 77
EDL PTD3
SHS
6
1 2
34
JCA 3-2 17 12




EDL Grid
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Import,
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22.5%
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685% SHS, 1.1% Plan (inc.
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EDL Long Term Small Hydro
Plan of SHS
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0.1% Potential, 2.1% 0.6%

Electrification Status in 2003
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Electrification Plan in 2020

Phongsaly Province
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Plan (incl.

Import), 10.8%

JICA off-grid
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69.2% Potential, 3.7%
Requirement,
36.5%
STEP 2

\
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32.7%

Y

Electrification Status in 2005

Existing Electrification Plan up to 2010

Electrification Plan in 2020

L uangnamtha Province

Import, 24.8%

Small Hydro.,

Unelectrified,

0
64.8% Diesel, 3.6%

SHS, 5.2%

STEP 1
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35.2%
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Plan (incl.
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Electrification Status in 2005

Existing Electrification Plan up to 2010

Electrification Plan in 2020
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Oudomxay Province

13.7% Diesel, 4.7%

/s”s‘ 6

Unelectrified,
79.9%

STEP 1

Electrified,
20.1%

DL Short Term
Plan (Incl.
Import), 13.8%

Unelectified,
65.1%

Village Hydro.
Potential, 1.1%

\N

STEP 2

Unelectrified,
28.8%

Electrified,
34.9%

Requirement,
36.2%

7

Electrification Status in 2003

Existing Electrification Plan up to 2010

Electrification Plan in 2020

Bokeo Province

Import, 29.8%

Unelectrified,
63.5%

Diesel, 0.1%

STEP 1

N\

Electrified,
36.5%

Unelectrified,
43.1%

EDL ShortTerm
Plan (Incl.
Import), 10.3%
EDL Long Term
Plan, 2.9%

Plan of SHS,
4.2%

Village Hydro. 30 off-grid

Potential, 2'80/93re-FS, 0.2%

N

STEP 2

Unelectrified,
14.7%

Electrified,
56.9%

Requirement,
28.4%

2

Electrification Status in 2005

Existing Electrification Plan up to 2010

Electrification Plan in 2020

Luangphrabang Province

EDL Grid,
20.2%

Pico Hydro.,
0.3%

Small Hydro.,
0.4%
\\ Diesel, 9.2%
Unelectrified, SHS, 0.6%
69.4%

Electrified,
30.6%

Unelectrified,
58.6%

EDL Short Term
Plan (Incl.
Import), 7.0%

JICA oft-grid

Pre-FS, 0 70~
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\

STEP 2
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Existing Electrification Plan up to 2010
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Huaphanh Province

Import, 20.4%

Unelectrified,
47.9%

Pico Hydro.,
23.4%

Diesel, 0.4%

STEP 1

Unelectrified,
39.1%

Electrified,
52.1%

Village Hydro.
Potential, 2.8%

EDL Short Term
Plan (Incl.
Import), 4.6%

EDL Long Term
Plan, 1.4%

Unelectrified,
18.8%

Electrified,
60.9%

Requirement,
20.3%

STEP 2

Electrification Status in 2003

Existing Electrification Plan up to 2010

Electrification Plan in 2020

Xayabury Province

EDL Grid,
1.4%

Unelectrified,
69.1%

Import, 17.7%

\ Diesel, 0.3%

SHS, 1.4%

Electrified,
30.9%

Unelectified,
31.2%

Plan of SHS, /]
EDL ShortTerm
Plan of Pico S _ Plan (Incl.
Hydro & Diesel, ——y Long Term Import), 12.1%
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Unelectrified,
18.5%

Requirement,
12.7%

Electrified,
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STEP 2

W\

Electrification Status in 2005

Existing Electrification Plan up to 2010

Electrification Plan in 2020

Xiengkhuang Province

EDL Grid,
12.3%

Small Hydro.,
1.5%

Pico Hydro.,
9.9%
Diesel, 5.3%
Unelectrified, SHS, 0.6%
70.3%

Electrified,
Unelectified, 29.7%

34.7%

Plan of SHS,
0.8%
*filage Hydro.

otential, 2.3%, )
JICA off-grid Plan (Incl.

Pre-FS, 1.0%
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STEP 2

7
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3.1.2
1 2
2 2
1 2 OPS SHS
2 2 EDL
(1) EDL
PTD 2(2007 ) PTD3
EDL
1 PDP2004-13 SPRE2 SPRE3 PTD2
PTD3 US$1,610/
2 Pre-FS
Nam Hat2 5
(3 PreFsS 10 20kw
OPS 1 (US$227)
4 SHS
OPS
SHS 1 (US$279)
5) 2003
2020 2
SHS SHS
No. (2020) (2020) %
02 35,304 23,472 67
03 32,416 16,294 80
04 55,610 33,132 71
05 33,046 16,291 85
06 89,761 46,460 75
07 55,772 19,957 81
08 79,045 42,409 82
09 46,266 24,284 84
427,221 222,299 77

JCA 3-6

17 12



2020 ( 1)
US$
(1 ) 77
No. EDL( EDL( JCA SHS
% ) )| PreFS (2 |
02 35,304 67.3 6,119,43( d 1,786,140 300,270 0 g 3,595,461 11,801,300
03 32,418 80.2 1,891,196 d g 62861 0 g 3,675,057 5,629,114
04 55,614 71.2 12,346,800 d 0 134,143 0 g 5,619,826 18,100,770
05 33,046 853 5,470,368 1,546,965 229,360 207,879 0 387,741 2,617,340 10,459,654
06 89,761, 74.9 10,154,882 d 859,397 450,491 g 115529 8,408,33§ 19,988,623
07 55,772 812 4,168,097 1,234,033 g 360,757 0 0 3,161,399 8,924,285
08 79,045 815 15,382,558 17,676,049 0 142,972 121,33d 2,309,555 2,805,713 38,438,182
09 46,266 83.9 23,554,493 d 462633 237,565 0 99,447 2,396,816 26,750,954
427,221 77.d 79,087,82420,457,046 3,337,525 1,896,938 121,33 2,912,266 32,279,946 140,092,881
JCA
US$140 PTD2
2020 D ( 8 77 )
SHS 2 SHS US$32
SHS
SHS
2020 2
8 2 51 77 SHS
US$186
SHS
34 GIS EDL
GIS -1 Figuel 8 EDL
OPS SHS (
JCA 3-7 17 12



3.2

321
8
2020 90%
1 90%
EDL 2010 2
SHS
EDL/ADB (PTD1~3)
PTD2 PTD3
-2
PTD2 PTD3
(SPRE)
5 | SPRE SHS VH
(NEPE)
-4
5 8 0&M
Pre-FS
( Pre-FS )
6 EDL
7 Pre-FS
GIS
g | GIS
PDIH
9 GIS
GIS 3.3
JICA 3-8 17 12




| -1
2004 2 2003
No.
1 9 496 114,793 94.2 637,041
2 7 607 27,573 14.7 162,716
3 5 401 24,965 28.6 138,297
4 7 657 40,987 18.0 251,632
5 6 364 24,126 28.2 136,222
6 11 887 66,632 30.4 391,088
7 8 839 41,614 515 272,310
8 10 495 59,112 25.3 330,116
9 7 537 34,527 29.4 223,247
10 12 590 63,533 58.9 365,416
11 6 323 36,624 515 215,674
12 9 804 60,933 52.6 325,263
13 15 1,542 125,955 47.3 782,617
14 8 724 53,506 34.6 309,471
15 4 262 13,694 29.8 79,457
16 10 924 101,186 37.7 578,669
17 5 211 19,053 11.9 103,782
18 3 89 5,639 24.6 35,133
142 10,752 914,452 45.1 5,338,151
2020 90 2010
70 2020 745,000
90
2020
90
(US$) (US$/HH)
654,000 370 million 575
150,000 51 million 343
745,000 421 million 565
90
PDP2004-13
US$1,610/HH
JCA 3-9 17 12




2020 PDIH
2010 EDL
5 1 2 SHS EDL
SHS
SHS
EDL
EDL
OPS
SHS VHGS
SPREll-Phasel  OPS
2007 12 10,000HH
SPREI|-Phase 2 2020 OPS
EDL
(SH9) (VH)
SHS
-2 EDL/ADB (PTD1~3) |
EDL ADB  PTD1 PTD2 2008
PTD2 115KV 2006
115KV
PTD2 115KV 22kV
PTD2
22kV
PTD2
JICA 3-10 17 12



PTD3 EDL 2005 7
PTD2 22kV
PTD2 22kV
ADB
PTD3 PTD2 US$40 million
2006 EDL 115kV
22kV GIS
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Sl il ki Craredids 8 i oy Fre-0E 0 Dawil
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. DL W kR ] i mad
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JICA 3-11 17 12



-3 (SPRE)

(SPRE-I)
(OPS
UNDP GEF US 744,000

OPS MIH DOE
OPS Electric Supply Company (ESCO)
( S) SHSVHGS

2004 4 3,351 1,359
SHS
SPRE-II (Phase-1) 2005 5 2008 12 OPS
10,000
Esco SPRE-II

(Phase-2) 2010

e SHS 20 30 40 50Wp( US$279)

. ( US$227)

. ( US$227)

10 10
GEF  OPS
OPS
2020 0
(100kW~5MW)
(20 50 )
OPS
4 (NPEP)
(NPEP)2003 9
CPC 72 47
2003 2005 47
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Supporting Data Files Part-A

2010 5
5 NPEP
NPEP
-5
8
USA
Oo&M
2020
8
kip/kWh
Nam Ngai 1.2MwW 2003 | 600 kip/kwWh 1 300kw
80kw
Nam Bounl | 110kW 1996 | 600 kip/kWh
ALY NG - Xienkok
Buan
Houay 30kW | 1999 | - 3
Nung
1.2MwW
300 500kwW
Nam Ko 1.5MwW 1996 | EDL LIMW
Houay 1000
K asen 155kwW 2002 ﬁp/kWh in A0KW
ve.
Houqy Se 1150kW | 2005 | - NEDO NEDO
Hybrid
NamMong | 70kW 2004 | EDL NEF EDL
JICA 3-13 17 12




kip/kWh
63kW
Nam Ad 80kW 1998 2 USA Aid
Inlet valve
TL
180kW
450
NamSad | 250kwW | 1999 o 14 USA Aid
70 TL
(Kip/kWh)
4 40kW
Nam Peun 40kW 1986 USA Aid
Inlet valve control system
Nam San 110kwW 1995 ! 55kw
Inlet valve controller
2
NamLa 104kW | 2002 | - 1 (52kW)
Aid
Nam Souy | 12kw 1993 | -
Nam Long 20kW 1997 3
Ban Sob Ma | 55kW 1995 - -
Nam Tieng 75kwW 1995 5
Nam Chat 100kwW - -
Ban Nong 40kW 1995 | 2000kip/20W -
NamKal 12kwW 1987 Iamp—_month -
NamKa2 | 81kwW 1995 | (560kip/kwh) B
Nam Ka3 5kW 1995 5
Nam Pue 24kW 1995 -
JCA
Pre-FS
O&M
PDIH
Oo&M EDL
-6 ( PreFS )
-6 Supporting Data Files Part-C
1
2
3 8
4
JICA 3-14 17 12




5
6 JCA
7 8
8 EDL
(PTD2 )
(Load
Center) EDL 115kV 22kV
2010 -
2010 EDL (Load Center)
3
Phongsaly Phongsaly Booneua EDL
Nam Ngai 2010 EDL
(Load Center)
(Load Center) PDIH
2010
Phongsaly Nhot Ou, Samphan
1 Bokeo Meung, Pha Oudom
Luangphrabang | Viengkhoune
Xiengkhuang Morkmay
2 Luangnamtha Nalae
Oudomxay Nga, Pakbeng
Huaphanh Viengthong, Huameuang, Xamtay
3 Phongsaly May, Khua
Luangnamtha Viengphoukha
24 ) (10
) GIS
Supporting Data Files Part-C
Pre-FS 4
-7 |
1 2003 LECS 1
2020
2020 (GWh) (MW)
LECS
2003 ( 8 ) 19% 27%
2010 ( ) 43% 55%
2001 3 2020 ( ) 80% 90%
JICA 3-15 17 12




2020 90
EDL PDP2004-13
2002 JCA
Supporting Data Files Part-A
(GWh)/ (MW) 2003 2010 2020
02 Phongsaly Energy Demand( kWh) 15,256,028 34,102,295 77,245,754
Peak Power Demand (MW) 4.19 7.94 17.29
Energy Demand( kWh) 14,633,798 31,717,161 80,204,891
03 Luangnamtha
Peak Power Demand (MW) 4.02 7.39 17.95
Energy Demand( kWh) 21,701,894 49,620,500 112,971,445
04 Oudomxay
Peak Power Demand (MW) 5.96 11.56 25.29
05 Bokeo Energy Demand( kWh) 9,949,508 25,825,536 63,335,700
Peak Power Demand (MW) 2,54 6.02 14.18
Energy Demand( kWh) 51,578,156 91,340,847 234,834,223
06 Luangprabang
Peak Power Demand (MW) 13.0 21.3 52.6
Energy Demand( kWh) 19,212,724 45,396,392 111,319,509
07 Hoaphanh
Peak Power Demand (MW) 5.66 10.58 24.92
Energy Demand( kWh) 35,787,111 82,255,025 186,260,385
08 Xayabury
Peak Power Demand (MW) 9,8 19.2 41.7
. Energy Demand( kWh) 18,680,304 37,235,735 133,038,602
09 Xiengkhuang
Peak Power Demand (MW) 51 8.7 29.78
JCA
2020 90
90
EDL
600kWh/year  75kWh/year EDL
EDL
PTD3
SHS VHGS
PDIH
EDL
JICA 3-16 17 12



( SHS) EDL
33
PDIH
| -8 GIS
(1) China
GIS Hl.'y;h-m. : ' -'1' Iwtmam !,
1998 : .
2003 JICA d .
( GIS Laos -
) (NGD: ;
National Geographic Department) Thailand
GIS 2
8
( ) GIS L |
( ) Sudy Seas of Wekong GI5 Prajart o8
NGD _
J:—I!rll'—hl-irr-ll-li-lllnw
GIS
24
NGD
GIS
GIS NGD

NGD

JCA 3-17
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( 3
No.
1 Administrative boundary NGD: National Geographic Department
2 Built-up area
3 Contour
4 Digital Elevation Model
5 Elevation point
6 Hydrology (Line)
7 Hydrology (Polygon)
8 Land use
9 Road
10 | Small object
11 | Village
. Master Plan Study on Integrated Agricultural
12| Ethnic group Development in Lao PDR, JICA
13 National Biodiversity Socia and Environmental Division, Department of
Conservation Area Electricity
. T Master Plan Study on Integrated Agricultural
14| Soil classification Development in Lao PDR, JCA
15 Hill shade image
16 | 22kv transmission line Electricite Du Laos
17 35kv transmission line
18 115kv transmission line
19 | Candidate site on this project
20 | Catchment areaof candidate site
21 Channel of candidate site
22 Contour of candidate site NGD
. Ministry of Communication Transport Post and
23 National road Construction
24 National and province road
25 | Solar power station Electricite Du Laos
26 Power Station
27 Structures of candidate site
28 Power Substation Electricite Du Laos
29 Transmission line of candidate
site
30 Electrified Village Electricite Du Laos
Water Resource Guide Book of Lao PDR Volume-|
: Second Published 2002. Ministry of Agriculture and
81 | Average Annual Rainfall Forestry, Department of Metrology and Hydrology.
Cooperated by JCA
Daily Recorded Rainfall of 1991 —1996 in Lao PDR.
32 Discharge in Dry Season Ministry of Agriculture and Forestry, Department of
Metrology and Hydrology. Cooperated by J CA (1997)
Water Resource Guide Book of Lao PDR Volume-|
Second Published 2002. Ministry of Agriculture and
33 Rainfall station Forestry, Department of Metrology and Hydrology.
Cooperated by JCA, and Department of Electricity,
Ministry of Industry and Handcrafts
JICA
2
GIS 1:100,000
GIS GIS
JCA 3-18 17 12




GIS GIS 1:100,000
UTM (Universal Transverse Mercator) Gauss Grugar (Transverse Mercator)
Lao National Datum 1997 Vientiane Datum 1982
Krasovsky Krasovsky
DX: 44.585 DX: 42.358
DY: -131.212 DY: -124.688
(WGSs4 ) | pz: -39.544 DZ: -37.366
JCA
GIS UTM 102
(47 48)
*1
I wirE irri L sim]
S —n
[ BT T miim
_h = = e . = - 1
E TS Ee = T 0ol m o | o 0 kel
L LR e o f | == (e -
N L L LAl | ey S ——" —p————
B g
L= : o
-|l.— |.J
'l
¢ 5.
E .
-
48
<
c 47
i .
- oy Bk | FR—— al
e L A el R W0 oy i A S ke -
s el W
Ifrri T ITri
*1 UTM 180 6 ( 60
)
500km
GIS 47
( 102 ) 48

47
47
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(3) GIS
GIS
ESRI  (Environmental Systems Research Ingtitute, Inc) ArcGIS ver 8.3 (ArcView
) ( ) 3
3 Spatial Analyst 3D Analyst 2
GIS
( )
(4) GIS
GIS
No.
EDL
1
Pre-F/S
2
3
4
-9
EDL
Supporting Data Files Part-A
2003
PDIH
(100kW~5MW)
(10kW~20kW) OPS VHGS
2020
OPS SHS
34

JCA 3-20 17
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3.3
3.3.1 M/P
1 2
8 1
40 2010 190W
10~20kW
1
1 31 51
2
1 Pre-Fs 6
Nam Hat 2 5 Nam Ou Neau Nam Likna
Nam Xeng Nam Chong
FS
Nam Xan 3
Nam Xan 3
1,000 MW 100kW
EDL
2
GIS
OPS DOE
ESCO
2
2
DOE PDIH
1 8
11 Pre-FS DOE PDIH
DOE PDIH
Pre-FS

JCA 3-21 17 12



PDIH

DOE
2 1
Pre-FS
100kW
PDIH PDIH
3.3.2
D
Pre-FS
1 1 GIS
20 40
PDIH

)

EDL

EDL 2006 PTD3
22kV DOE EDL
PTD2
GIS
©)
GIS EDL

SHS

JCA 3-22 17 12



333 GIS
4
4
No. GIS
(National Geographic
Department) /100,000 GIS
1 | Skeleta_GIS
Environmental Impact Assessment
2 EIA
3 | For_plan
4 | Meteorology GIS (
)
Supporting Data Files Part-A — 4. GIS database diagram & schema
GIS
( )
1/100,000

JCA 3-23 17 12



LaoNorthGIS

J

Skeletal_GIS

E

For

Meteorology

1. Admin; Administrative boundary (Polygon & Line)
2. Built_up; Built-up Area (Polygon)

3. Contour; Contour line (Line)

4. DEM; Digital Elevation Model (Raster)

5. Elevationpoint; Elevation point (Point)

6. Hydr_lin; River system (Line)

7. Hydr_pol; River system (Polygon)

8. Landuse; Land use (Polygon)

9. Road; Road (Line)

10. Sm_object; Small Object (Point)

I

11. Village; Village (Point)

12. Ethnic; Ethnic group (Polygon)
13. NBCA2K; Nationa Biodiversity Conservation Area.on year 2000 (Polygon)
14. Soil; Soil map (Polygon)

15. Hill_shd; Hill shade (Raster)

16. 22kv_lin; 22KV transmission line (Line)

17. 35kv_lin; 35KV transmission line (Line)

18. 115kv_lin; 115KV transmission line (Line)

19. Candidate; Candidate site on the study (Point)

20. Catchment; Catchment area of candidate site

21. Channel; Channel of candidate site (Line)

22. Dam_site24; Contour line of candidate site (Line)
23. N_roads; National road (Line)

24. Nat_and_pro_roads; National road and province road (Line)
25. Solar_off; Off-grid solar power (Point)

26. Station; Power station (Point)

27. Structures; Structures of candidate site (polygon)
28. Substation; Power substation (Point)

29. TL; Transmission line of candidate site (Line)

o

30. Vilg_elect; Classified village by electrification (Point)

31. Ann_rin; Annual rainfall line (Line)

32. Dischg; Discharge line (Line)

—< 33. Rin_gt; Rainfall station (Point) ’

JCA

3-24

17

12



34

2020 90%
OPS
GIS
SHS
SHS OPS
2 OPS SHS
34.1
8 EDL
2005 14.4% 1.2MW)
EDL
PTD2
2010
2020 67
D
2005 33 2003
(L2MW)
EDL
2010
1.2MW 300kW
4
80
SHS
SHS

JICA 3-25 17 12



( 3
(%) (USS)
(2005 ) 4,483 - 1,471 B 33 _ _
EDL 473 2,367 8 41 761,041 761,041
1 JICA 0 2,367 0 41 0 761,041
SHS 241 2,608 4 45 54,674 815,715
2 5774 2,011 4,619 35 80 561,092 1,376,807
JICA
(2
2005 6
EDL
2010 2
40
SHS
EDL 2,000kip/kWh EDL
(%) (USS)
(2005 ) 3 - 214 - 6 - -
EDL 121 397 2 8 194,926 194,926
1 JCA 0 397 0 8 0 194,926
SHS 81 478 2 10 18,420 213,346
2 4809 | 1,446 1,924 30 40 403,409 616,754
JICA
©)
2005 12
EDL PTD3
2010
3 70
SHS
JCA 3-26 17 12




Pre-FS
(%) (US9)
(2005 ) 4,890 - 576 - 12 - -
EDL 1,262 2,004 20 32 2,032,206 2,032,206
1 JICA 0 2,004 0 32 0 2,032,206
SHS 171 2,175 3 35 38,886 2,071,092
2 6,298 | 2233 4,409 35 70 623,116 2,694,209
JICA
(4)
2005 6
2010
30kW
Pre-FS
4
2020
60 SHS
(2005 ) 4,092 - 245 - 6 B B
EDL 3 318 0 6 4,147 4,147
1 JICA 68 386 1 7 198,273 202,420
SHS 273 659 6 13 61,984 264,404
2 5270 | 2503 3,162 47 60 698,293 962,697
JICA
)
2005 28 1996 1
(110kW) 80kW
EDL 2010
1
2020 80 SHS
2010 EDL
2 (4MW)  Pre-FS
Nam Ngai

JCA 3-27 17 12




(%)

Uss)
(2005 ) 3,279 - 912 - 28 - -
EDL 1,195 2,370 28 56 1,924,375 1,924,375
1 JCA 0 2,370 0 56 - 1,924,375
SHS 70 2,439 2 58 15,788 1,940,163
2 4,223 939 3,379 22 80 262,039 2,202,203
JICA
(6)
2005 5 2003
2010
2
264kW Pre-FS
5
2020
50 SHS
%
(2005 ) 4,130 - 194 - 5 B B
EDL 0 250 0 5 1,587,867 1,587,867
1 JCA 611 860 11 16 - 1,587,867
SHS 422 1,283 6 22 95,899 1,683,766
2 5319 | 1,377 2,660 28 50 384,147 2,067,914
JICA
2005 12
2010 EDL
32
1 2020
100 SHS
%
(2005 ) 2,802 - 326 - 12 - -
EDL 747 1,167 20 32 1,786,140 1,786,140
1 JCA 0 1,167 0 32 0 1,786,140
SHS 64 1,231 2 34 14,619 1,800,759
2 3,609 2,378 3,609 66 100 663,364 2,464,123
JICA
JCA 3-28 17 12




3.4.2
EDL
2003 4
MW 585kip/kWh
1000kip/kWh 2004 35
EDL
PTD2 2006 115kV
2020 80
PTD2 EDL 22kV PTD3
EDL
22k V
(1)
2003 65 2003
2005 3 (L2MW)
PTD2 2006 115kV
1
100 SHS
SHS
) Uss)
(2005 ) 7,198 - 4,680 - 65 - -
EDL 155 6,182 2 67 248,842 248,842
1 JCA 0 6,182 0 67 - 248,842
SHS 55 6,238 1 68 12,572 261,414
2 9,271 | 3,033 9,271 32 100 846,274 1,107,688
JICA
)
2005 42 2003
PTD2 2008 22kV

80

JCA 3-29 17 12




SHS SHS
(%) (USS)
(2005 ) 5,661 - 2,338 - 42
EDL 0 3,011 0 42 -
1 JCA 0 3,011 0 42 -
SHS 0 3,011 0 42 - -
2 7,291 | 2,822 5,833 38 80 787,268 787,268
JCA
©)
2003 10
(30kW) PTD2 2008
22kV
4
60 SHS
SHS PTD2
(100kW)
22kV Pre-FS
3cent/kWh
(%) (USS)
(2005 ) 4,984 - 479 - 10 - -
EDL 1,020 1,637 16 26 | 1,642,355 | 1,642,355
1 JCA 0 1,637 0 26 - | 1,642,355
SHS 222 1,859 3 29 50,280 | 1,692,643
2 6,419 | 1,993 3,852 31 60 556,061 | 2,248,705
JCA
4)
2003 23
JICA 3-30 17 12




(30KW)
3
80 SHS
SHS
9 (Us9)
2005 ) 3482 |  -| 785 = : :
EDL 0 101 0 23 0 0
. JcA 0 101 0| 23 0 0
sis 0 101 0 23 0 0
2 4485 | 2577 | 3588 57| 80| 718920 | 718920
JCA
®)
2005 15
(30KW) SHS 3
2003
70
SHS OPS SHS
SHS
2005 ) 3843 | -| &b 15 . :
EDL 0| 77 0| 15 0 0
. JCA 0| 77 0] 15 0 0
sis o 7 o[ 15 0 0
2 4950 | 2,747 | 3465| 55| 70| 766534 | 766534
JCA
34.3
1996 (1L5MW)
EDL
1.5MW 1.2MW
JcA 3-31 7 12




300 500kW
1.7MW
(300kW2  160kW1 ) 2003
20
OPS SHS EDL PTD2 2006
115kV
2008
22kV 2020
71
PTD2 EDL 22kV PTD3
EDL
1
2003 44 1996
PTD2 2006 115KV
OPS SHS 7 95
SHS
(2003 ) 11,050 - 4,868 - 44 - -
EDL 1,570 8,094 0 55 2,528,473 2,528,473
1 JCA 0 8,094 0 55 0 2,528,473
SHS 0 8,094 0 55 - 2,528,473
2 14,807 | 5,973 14,067 40 95 1,666,481 4,194,954
JICA
)
2003 24
22kV PTD2
95 SHS
MW (EDL )

JCA 3-32 17 12




PDIH
%) Uss)
(2003 ) 2,740 - 643 - 24 - -
EDL 667 1,529 18 42 1,074,385 1,074,385
1 JCA 0 1,529 0 42 0 1,074,385
SHS 0 1,529 0 42 - 1,074,385
2 3,672 | 1,959 3,488 53 95 546,583 1,620,969
JICA
©)
2003 5 SHS
PTD2 2006 115kV
115KV
80 SHS
%) Uss)
(2003 ) 4,960 - 268 - 5 - -
EDL 1,253 1,612 19 24 2,017,169 2,017,169
1 JCA 0 1,612 0 24 0 2,017,169
SHS 0 1,612 0 24 - 2,017,169
2 6,646 | 3,705 5,317 56 80 1,033,723 3,050,892
JICA
4
2003 24 2005 NEDO
(150kW)
10
9
70 SHS
JICA 3-33 17 12




(2003 ) 4,121 - 970 - 24
EDL 0 1,300 0 24
1 JICA 0 1,300 0 24 - -
SHS 391 1,691 7 31 88,821 88,821
2 5522 | 2,174 3,865 39 70 606,663 695,483
JCA
©®)
2003 7
PTD2 22kV
2008 SHS
3
55 SHS
(%) (USS)
(2003 ) 5,324 - 380 - 7 - -
EDL 2,601 3,110 37 44 4,187,513 4,187,513
1 JICA 0 3,110 0 44 - 4,187,513
SHS 0 3,110 0 44 - 4,187,513
2 7,134 814 3,924 11 55 227,008 4,414,521
JCA
(6)
2003 10 SHS
PTD2 22kV
2008
50 9 OPS
SHS 1
EDL PTD2 22kV
Pre-FS
200m
PDIH
JCA 3-34 17 12




(%)

(Usy)
(2003 ) 9,403 - 937 - 10 - -
EDL 1,518 2,774 12 22| 2444334 | 2,444,334
1 JCA 0 2,774 0 22 2,444,334
SHS 92 2,866 1 23 20,988 | 2,465,323
2 12,600 | 3,434 6,300 27 50 058,016 | 3,423,339
JICA
(7)
2003 7
(155kW)
155kW 75kW
35 40kwW 2
50 SHS
3
Pre-FS PDIH
(%) (USS)
(2003 ) 3,902 - 272 - 7 - -
EDL 59 423 1 8 94,926 94,926
1 JCA 0 423 0 8 0 94,926
SHS 107 531 2 10 24,334 119,260
2 5229 | 2,084 2,614 40 50 581,352 700,612
JICA
344
8 EDL
1996 EDL
2MW
8cent/kWh 3.5cent/kWh
EDL 2003 37
JICA 3-35 17 12




EDL 115kV
22kV 2020
85
1)
2005 51
EDL
22kV
4
100 SHS 4
SHS
Pre-FS
(2005 ) 10,241 - 5,202 - 51 - -
EDL 1,526 8,226 11 62 | 2457311 | 2457311
1 JCA 0 8,226 0 62 -| 2457311
SHS 644 8,870 5 67 161,258 | 2,618,568
2 13,190 | 4,320 | 13,190 33 100 | 1,205,267 | 3,823.835
JICA
(2
2005 78
22kV
90 SHS
(2005 ) 4,877 - 3,808 - 78 - -
EDL 33 4,938 1 79 53,916 53,916
1 JCA 0 4,938 0 79 - 53,916
SHS 0 4,938 0 79 - 53,916
2 6,282 | 715 5,653 11 90 199,548 253,464
JICA
JICA 3-36 17 12




(3
2003 23
2010
Pre-FS
70 SHS
22kV
2008
22kV
(%) (USS)
(2005 ) 1,327 - 301 - 23
EDL 0 388 0 23 - -
1 JcA 32 420 1 24 229,360 229,360
SHS 157 577 10 34 35,670 265,030
2 1,709 | 619 1,196 36 70 172,812 437,842
JCA
4)
2003 0.6
2010
2 Pre-FS SHS
SHS
4
75 OPS
SHS
2 Pre-FS
22kV
JICA 3-37 17 12




(%)

(Usy)
(2005 ) 5,676 - 34 - 0.6 - -
EDL 2,123 2,166 0 30 | 3417425 | 3417425
1 JCA 35 2,201 1 31 - | 3,417,425
SHS 1,069 3,270 14 45 280,848 3,698,273
2 7,311 | 2,213 5,483 30 75 617,367 | 4,315,640
JCA
)
2003 0.3
22kV
60 SHS
2
(2005 ) 2,913 - 10 - 0.3 - -
EDL 676 689 18 18 1,088,682 1,088,682
1 JCA 0 689 0 18 - | 1,088,682
SHS 435 1,124 12 30 117,844 1,206,526
2 3752 | 1,127 2,251 30 60 314,361 | 1,520,887
JCA
(6)
2003 2
50 SHS
(%) (US$)
(2005 ) 623 - 11 - 2 - -
EDL 0 14 0 2 0 0
1 JCA 0 14 0 2 0 0
SHS 0 14 0 2 0 0
2 802 | 387 401 48 50 107,985 107,985
JCA
3.4.5
1971
(AMW) 1994 EDL 115kV
2003 31
JCA 3-38 17 12




EDL EDL
PTD2 22kV 2007
2020 75
@
2003 77 EDL
100 SHS
2020
(%) (USS)
(2003 ) 12,666 - 9,693 - 77 - -
EDL 1,478 14,467 8 85 2,379,612 2,379,612
1 JCA 0 14,467 0 85 - 2,379,612
SHS 315 14,782 2 87 75,245 2,454,857
2 16,972 | 2,191 16,972 13 100 611,261 3,066,118
JCA
)
2003 30 1995
EDL EDL 115kV
3 1
100 SHS
(%) (USS)
(2003 ) 4,809 - 1,480 - 30 - -
EDL 909 2,892 3 33 306,351 306,351
1 JICA 0 2,892 0 33 - 306,351
SHS 202 3,094 3 36 64,182 370,533
2 6,444 | 1417 4,511 64 100 1,437,866 1,808,398
JCA
©)
2003 6 2003
EDL 1998 EDL115kV
JCA 3-39 17 12




5
80 SHS
%) Uss)
(2003 ) 4,903 - 303 - 6
EDL 0 406 0 6
1 JCA 0 406 0 6 - -
SHS 202 608 3 9 45,931 45,931
2 6,570 | 4,648 5,256 71 80 1,296,696 1,342,627
JICA
(4)
2003 26 2000
EDL EDL115kV
22kV
1
80 SHS
(2003 ) 4,413 - 1,134 - 26 - -
EDL 398 1,918 6 32 640,748 640,748
1 JCA 0 1,918 0 32 - 640,748
SHS 71 1,989 2 34 16,122 656,869
2 5913 | 2,742 4,731 46 80 765,067 1,421,936
JICA
)
2003 23 2002
EDL NEF (70KW)
EDL115kV
22kV 22kV
70
SHS
JICA 3-40 17 12




(%)

(US9)
(2003 ) 9,343 - 2,180 - 23 - -
EDL 1,264 4,185 10 33 2,034,428 2,034,428
1 JCA 0 4,185 0 33 - 2,034,428
SHS 0 4,185 0 33 - 2,034,428
2 12,520 | 4,579 8,764 37 70 1,277,517 3,311,945
JICA
(6)
2003 15 2003
EDL 22kV
4 1
50 SHS
(2003 ) 6,653 - 1,024 - 15 - -
EDL 0 1,372 0 15 - -
1 JCA 0 1,372 0 15 - -
SHS 492 1,864 6 21 111,634 111,634
2 8,915 | 2,594 4,458 29 50 723,606 835,240
JICA
(7)
2003 12
NGO (1.456KW)
PTD2 EDL 22kV 2007
51
SHS
%) Uss)
(2003 ) 4,269 - 492 - 12 - -
EDL 1,033 1,692 18 30 1,663,355 1,663,355
1 JCA 0 1,692 0 30 - 1,663,355
SHS 220 1,912 3 33 49,886 1,713,241
2 5,720 948 2,860 17 50 264,506 1,977,747
JICA
JICA 3-41 17 12




(8)
2003 16
SHS PTD2 EDL 22kV
2007
60 SHS
(%) (USS)
(2003 ) 4,001 - 622 - 16 - -
EDL 1,036 1,869 19 35| 1667670 | 1,667,670
1 JcA 0 1,869 0 35 - | 1,667,670
SHS 342 2,211 6 41 95,334 | 1,763,005
2 5,361 | 1,006 3,217 19 60 280,619 | 2,043,624
JICA
)
2003 31 1999
EDL 22kV
EDL 22kV
1 70
SHS
(%) (USS)
(2003 ) 4,809 - 1,480 - 31 - -
EDL 909 2,892 14 45 | 1,462,717 | 1,462,717
1 JcA 0 2,892 0 45 - | 1,462,717
SHS 202 3,094 3 48 45931 | 1,508,648
2 6,444 | 1,417 4511 22 70 395,282 | 1,903,931
JCA
(10)
2003 11
(120kW) 2010
2
2 Pre-FS
1 1
50 SHS
JICA 3-42 17 12




(2003 ) 6,587 - 714 - 1 - -
EDL 0 957 0 11 0 0
1 JCA 906 1,863 10 21 859,392 859,392
SHS 126 1,989 2 23 28,593 887,985
2 8,827 | 2,425 4,413 27 50 676,500 | 1,564,485
JCA
(11)
2003 32 1998
EDL 22kV
2 20
SHS
(2003 ) 3,327 - 1,068 - 32 - -
EDL 0 1,431 0 32 0 0
1 JCA 0 1,431 0 32 0 0
SHS 146 1577 3 35 33,156 33,156
2 4458 | 2,435 4,012 55 90 679,416 712,572
JCA
346
8 1996
8 5 6cent/kWh
250kip/kWh 2003
EDL
35kV
2020 81%
D
2003 58
EDL
4
90%
JICA 3-43 17 12




SHS
(2003 ) 7,971 - 4,614 - 58 - -
EDL 489 6,672 5 63 787,451 787,451
1 JCA 0 6,672 0 63 - 787,451
SHS 243 6,914 2 65 55,057 842,508
2 10,681 | 2,699 9,613 25 90 752,917 | 1,595,424
JICA
(2
2003 52%
EDL EDL
2 1
90%
SHS
(%) (USS)
(2003 ) 3,990 - 2,184 - 55 - -
EDL 131 3,058 2 57 211,425 211,425
1 JcA 0 3,058 0 57 - 211,425
SHS 218 3,276 4 61 49,581 261,007
2 5,347 | 1,536 4,812 29 90 428,444 689,450
JCA
©)
2003 51% (
80kW 250kW)
63kW
180kwW
Pre-FS
3
90%
SHS
JICA 3-44 17 12




(%)

(US9)
(2003 ) 3,754 - 1,914 - 51 - -
EDL 0 2,565 0 51 0 0
1 JCA 0 2,565 0 51 0 0
SHS 291 2,856 6 57 66,007 66,007
2 5,030 | 1,672 4,527 33 0 466,428 532,435
JICA
(4)
2003 60%
1993 (12kW)
4
9
SHS
Pre-FS MW
EDL
(2003 ) 5,606 - 3,380 - 60 - -
EDL 1,668 6,198 23 83 2,685,963 2,685,963
1 JCA 0 6,198 0 83 - 2,685,963
SHS 52 6,250 0 83 11,863 2,697,826
2 7,512 511 6,761 7 90 142,590 2,840,416
JICA
)
2003 23% (
40KW) 2015
115kV
I Pre-
FS
6 1
80
SHS
JICA 3-45 17 12




(%)

(US9)
(2003 ) 3,794 - 869 - 23 - -
EDL 75 1,240 1 24 120,814 120,814
1 JCA 0 1,240 0 24 - 120,814
SHS 326 1,565 7 31 73,916 194,730
2 5,084 | 2,502 4,067 49 80 698,071 892,802
JICA
(6)
2003 43% (
110kW 104kW) 55K\
12
60
SHS
%) Uss)
(2003 ) 8,094 - 3,570 - 43 - -
EDL 0 4,784 0 43 0 0
1 JCA 0 4,784 0 43 0 0
SHS 327 5111 4 47 74,220 74,220
2 10,846 | 1,397 6,508 13 60 389,712 463,932
JICA
(7
2003 66%
20kW)
EDL
4
80
JICA 3-46 17 12




(%)

(Uss)
(2003 ) 4,338 - 2,857 - 66 - -
EDL 263 4,001 4 70 422,850 422,850
1 JCA 0 4,001 0 70 - 422,850
SHS 63 4,154 2 72 14,296 437,147
2 5813 | 49 4,650 8 80 138,478 575,625
JCA
Pre-FS
(8)
2003 56%
EDL
80
(%) (USS)
(2003 ) 4,074 - 2,276 - 56 - -
EDL 729 3,779 13 69 | 1,173,626 | 1,173,626
1 JCA 0 3,779 0 69 - | 1173626
SHS 70 3,848 2 71 15,817 | 1,189,443
2 5459 | 519 4,367 9 80 144,759 | 1,334,202
JCA
347
8
2003 EDL 115kV
1997 2001
2004 2005 )
6cent/kWh 3.5cent/kWh 2003
31 EDL 115kV
2020
82%
JICA 3-47 17 12




(1)
2005 37 EDL
SHS
1
90% SHS
27 SHS
EDL
EDL SHS
(2005 ) 12,740 - 4,654 - 37 - -
EDL 1,728 7,723 10 47 2,782,879 2,782,879
1 JCA 0 7,723 0 47 - 2,782,879
SHS 3,998 11,721 24 71 1,083,883 3,866,761
2 16,409 | 3,047 14,768 19 90 850,227 4,716,988
JCA
(2
2005 25 2004 5
(EDL )
75%
SHS
(2005 ) 3,426 - 856 - 25 - -
EDL 1,475 2,577 33 58 2,374,364 2,374,364
1 JCA 0 2,577 0 58 - 2,374,364
SHS 182 2,759 5 63 50,669 2,425,032
2 4,413 551 3,310 12 75 153,623 2,578,655
JCA
3
2005 31 2003 9
(EDL )
2 2
85%

JCA 3-48 17 12




SHS
SHS
Pre-FS
(2005 ) 4,453 - 1,371 - 31 - -
EDL 676 2,442 12 43| 1088682 | 1,088,682
1 JCA 0 2,442 0 43 - | 1,088,682
SHS 1,897 4,339 33 76 500,325 | 1,589,007
2 5735 | 536 4,875 9 85 149508 | 1,738,515
JICA
(4)
2005 41 2001
(EDL
SHS
75%
SHS 4 SHS
(%) (USS)
(2005 ) 2,755 - 1,118 - 41 - -
EDL 710 2,150 20 61| 1,142598 | 1,142,598
1 JcA 0 2,150 0 61 - | 1,142,598
SHS 260 2,410 7 68 72,589 | 1,215,187
2 3548 | 251 2,661 7 75 70,163 | 1,285,350
JICA
)
2005 0 2005
(EDL
SHS 7
80%
SHS
JICA 3-49 17 12




(%)

(US$)
(2005 ) 5,292 - 0 - 0 - -
EDL 3633 | 3633 53 53 | 5849851 | 5,849,851
1 JCA 0] 363 0 53 - | 5,849,851
SHS 1278 | 4911 19 72| 356477 | 6,206,328
2 6816 | 542 | 5453 8 80 151,143 | 6,357,472
JCA
(6)
2005 28 2003 12
EDL 22kV EDL 22kV
115kV
70%
SHS 4 SHS
(%) (USS)
(2005 ) 8,770 - 2434 - 28 - -
EDL 3187 | 6322 28 56 | 5,130,284 | 5,130,284
1 JCA 0] 632 0 56 - | 5,130,284
SHS 282 | 6,604 3 59 78,698 | 5,208,982
2 11,296 | 1,303 | 7,907 11 70 | 363,664 | 5,572,647
JCA
(7
2005 34 1998 6
22kV SHS
EDL 22kV
EDL 22kV SHS 8
80% SHS
JCA 3-50 17 12




(%)

(Usy)
(2005 ) 11,232 - 3,772 - 34 - -
EDL 4,574 9,432 31 65| 7,363,638 | 7,363,638
1 JCA 0 9,432 0 65 - | 7,363,638
SHS 757 | 10,189 5 70 211,299 | 7,574,937
2 14,467 | 1,384 | 11,573 10 80 386,160 | 7,961,096
JICA
(8)
2005 39 1997 6
22kV EDL 22kV
85%
SHS 6 SHS
(%) (USS)
(2005 ) 7,505 - 2,937 - 39 - -
EDL 2,432 6,215 25 64 | 3915108 | 3915108
1 JcA 0 6,215 0 64 - | 3915108
SHS 693 6,008 8 72 193331 | 4,108,439
2 9,666 | 1,309 8,216 13 85 365,191 | 4,473,631
JICA
)
2005 36 1998 12
EDL 22kV
85% SHS
Pre-FS
JICA 3-51 17 12




(2005 ) 3,545 - 1,267 - 36 - -
EDL 1,449 3,081 32 68 | 2332890 | 2,332,890
1 JCA 0 3,081 0 68 - | 2,332,890
SHS 95 3,176 2 70 26,592 | 2,359,482
2 4566 | 705 3,881 15 85 196,655 | 2,556,137
JICA
(10)
2005 33 2003 7
EDL 22kV
85%
(2005 ) 1,652 - 552 - 33 - -
EDL 670 1,381 32 65| 1078314 | 1078314
1 JCA 0 1,381 0 65 - | 1078314
SHS 0 1,381 0 65 - | 1,078,314
2 2128 | 428 1,809 20 85 119,377 | 1,197,690
JICA
3.4.8
EDL 115kV
EDL
2003 2003 30 EDL
22kV
2020 84%
1
2003 43 EDL
22kV
100% SHS
4 SHS

JCA 3-52 17 12




(%)

(US9)
(2003 ) 11,247 - 4,797 - 43 - -
EDL 7,103 13,531 47 90 | 11,436,377 | 11,436,377
1 JCA 0 13,531 0 90 - | 11,436,377
SHS 32 13,563 0 90 8,973 | 11,445,350
2 15,071 | 1,508 15,071 10 100 420,593 | 11,865,943
JICA
)
2003 34
55KW 75kW)
EDL 22kV
1 2
80%
SHS
%) Uss)
(2003 ) 6,654 - 2,226 - 34 - -
EDL 3,043 6,026 34 68 4,899,455 4,899,455
1 JCA 0 6,026 0 68 - 4,899,455
SHS 259 6,285 3 71 63,097 4,962,552
2 8,916 848 7,133 9 80 236,728 5,199,280
JICA
©)
2003 6
EDL 22kV
2
1
70%
SHS
%) Uss)
(2003 ) 5,064 - 319 - 6 - -
EDL 1,656 2,084 25 31 2,666,546 2,666,546
1 JCA 0 2,084 0 31 - 2,666,546
SHS 172 2,255 2 33 38,935 2,705,481
2 6,786 | 2,495 4,750 37 70 696,053 3,401,534
JICA
JICA 3-53 17 12




(4)
2003 18 EDL
EDL 2
Pre-FS
Pre-FS
1
80%
SHS
(%) (US9)
(2003 ) 4,611 - 810 - 18 - -
EDL 1,048 2,133 17 35 | 1,687,087 | 1,687,087
1 JcA 448 2,581 7 42 462,633 | 2,149,720
SHS 105 2,685 2 44 23,726 | 2,173,446
2 6,179 | 2,258 4,943 36 80 629,879 | 2,803,325
JCA
)
2003 18
100kW
MW
5
55% SHS
(2003 ) 1,482 - 269 - 18 - -
EDL 0 360 0 18 0 0
1 JCA 0 360 0 18 0 0
SHS 343 704 17 35 77,870 77,870
2 1,986 | 389 1,092 20 55 108,457 186,327
JCA
JICA 3-54 17 12




(6)
2003 36
EDL 22kV
1 70%
SHS
2 SHS
(%) (US9)
(2003 ) 3,783 - 1,375 - 36 - -
EDL 1,136 2,979 23 59 | 1,829,475 | 1,829,475
1 JICA 0 2,979 0 59 - | 1,829475
SHS 267 3,245 5 64 73,005 | 1,902,480
2 5069 | 303 3,548 6 70 84,530 | 1,987,009
JCA
(7
2003 27 ( 1-12kW,
2 -81kW) 1995
EDL22kV
3 1
100% SHS
(2003 ) 1,686 - 447 - 27 - -
EDL 643 1,242 28 55| 1,035552 | 1,035552
1 JCA 0 1,242 0 55 - | 1,035,552
SHS 226 1,469 10 65 51,406 | 1,086,958
2 2,259 | 791 2,259 35 100 220577 | 1,307,536
JCA
JCA 3-55 17 12
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