() 4 Pre-F/S
4.5 Pre-F/S
4.5.1
11
Pre-F/S Pre-F/S 10
DOE 11
Pre-F/S
Cate- Project o . Demand | Map Topo Socio Gauge
gory Name DIl e Area Study | Survey | Survey | Installation D

U N. Likna Samphan D.C. - - (0] - S/Team

U N. Ou Neau | Gnod Ou Phongsaly D.C. (0] EL only (0] (0] S/Team

S N. Boun 2 Bountai Grid - (0] - - S/Team

S N. Long Long Louangnamtha | Grid [6) [6) - [6) S/Team

1 N. Gnone Houasay Grid (0] (6] - (6] S/Team

U N. Chong Meung Bokeo D.C. - - (0] - S/Team

U N. Hat 2 Pha Oudom D.C. - - (0] - DOE

U N. Xeng Vieng Kam | Luangphrabang | Pak Um (0] (0] (0] (0] DOE

I N. Sim Viengxay Houaphan Grid - (0] - - DOE

I N. Ham 2 Boten Xayabury Grid (0] (0] - - DOE

U N. Xan 3 Khoune Xiengkhuang Ngan (0] - - DOE

Note: I: Import, D: Diesel, U: Unelectrified, AH: Hydro, S: Extension
6]
4.4 2004 11 12 DOE 2
(Team-A B)
2005 1 DOE
2005 2 DOE
)
4.7 MW 6
1
2004 12 2005 3
4.5.2 PRE-F/S
Pre-F/S DOE
Pre-F/S
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4 Pre-F/S
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() 4 Pre-F/S
I.
| d
-
(3) Pre-F/S
11 Pre-F/S ( 6 DOE 5 )
100
30kW~264kW
100
50
SMALL HYDROPOWER MANUAL
100kW MW
(100kW ) MW )
1) 1) EDL
2) 50m 30m 2)
2
3)
(4) Pre-F/S
Pre-F/S
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() 4 Pre-F/S
DOE
8
EDL
Work Item Unit Price Table Work Item Unit Price Table
Excavation-common US$/m’ 1.50 Wet Masonry US$/m’ 70.00
Excavation-rock US$/m’ 4.50 Gabion Us$/m’ 70.00
Excavation-channel US$/m® 2.00 Gate & Trashracks US$/ton 1,500.00
Excavation-tunnel US$/m’ 50.00 Penstock US$/ton 3,000.00
Concrete incl. re-bar US$/m’ 220.00 Turbine & Generator Bas.ed on (?OSt of.prekus‘
projects with Chinese equipments
453 PRE-F/S
Pre-F/S ()
Pre-F/S ()
Seq. Project Total No. Design Effec. Inst. Effec. Ann Const. Gener.
No. Name of HH Discharge Head Cap. . Energy Cost Cost Pre-F/S
(m’/s) (m) (kW) (MWh) (US$) (c/kWh)
4 | N. Likna 154 0.37 12 30 106 198,273 24.70 S/T
5 | N. Ou Neau 1,549 1.90 20 260 1,026 1,587,867 20.20 S/T
6 | N.Boun?2 Grid 3.90 129 4,000 25,500 5,823,581 2.44 S/T
7 | N.Long Grid 1.35 238 2,500 15,269 3,515,003 2.48 S/T
15 | N. Gnone Grid 1.55 42 600 2,669 1,275,232 5.18 S/T
17 | N. Chong 270 0.12 62 50 119 229,360 25.80 S/T
20 | N.Hat?2 693 0.37 48 120 457 1,018,823 29.20 DOE
23 | N. Xeng 629 1.64 10 110 416 859,392 29.80 S/T
27 | N. Sim Grid 6.71 148 8,000 31,673 6,502,610 2.20 DOE
31 | N. Ham 2 Grid 0.78 170 1,000 5,794 1,888,824 3.53 DOE
32 | N.Xan 3 431 0.41 29 80 293 462,633 20.80 DOE
Supporting Data Files Part-C
Pre-FS
4.9
454 Pre-F/S
Pre-F/S
Pre-F/S
JICA 4-17 17 12




() 4 Pre-F/S

7 Pre-F/S
1:100,000

Pre-F/S

Nam Likna (30kW) Nam Chong (50kW)
100kW

50cm
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Pre-F/S

4.6

4.6.1

(M

(Ability to Pay: ATP)

(Willingness to Pay: WTP)

*18
3 6
60 30 480
EDL 3 50
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Gnol Ou e Ou Masil &
5
]
| Ferwzaly ! 60 )
Wiy Phauka '”',’."Fi.“l I;._ a E""!;L"h L Phongsaly Gnot Ou Nam Ou Neua
¢ | '_U_“:H:?-"‘* . T Sampanh Nam Likna
Maung g el e :
iWam Chosg: & '!- | ﬂr.'-:.w}-;-n ihaam #eng)  Luangnamtha Vieng Phouka Nam Pha
e T
I ﬁ. .- o | f l!| Sasrkbat Nalae Nam Heng
5 T -
Fra Oudo .|”E':'-H':' a8 e Bokeo Meung Nam Chong
R S e T -
:.- — 1':""" P 1 Pha Oudom Nam Hat
e -I‘- | |: 1 b bl :
I o . Luangprabang Viengkham Nam Xeng
L & KIoun (Mar Las|
I Xiengkhuang Khoun Nam Xan
lapifnr'p
; ( 50 )
£
| Luangnamtha Vieng Phouka Isolate Diesel
I." & Canddain Sies (8] Phongsaly Phongsali Small Hydro
[ I Elechried Distct (31
L . Luangprabang Chomphet EDL Grid
2
2004 7 10 13
2 (Muang Beng: Muang La: )
a)
b) ¢)
d)
1 25 8
Khoun
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4 Pre-F/S
3)
2004 11 23 12 22
3
1 4 5 A
Luangnamtha Bokeo 4 B Luangprabang Xiengkhuang
C Phongsaly 3 M )
( ) == 2
MER L =F
q 4 BL AR EL
| r 1 D
“)
2
(
EDL 3 ) (
8 )
(
)
G
(WTP: Willingness to Pay)
WTP (Double
Bounded Dichotomous Choice)
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) 4 Pre-F/S
oJT
(0JT)
/ N
1. )
2. )
3.
4.
1
5.
6.
o /
4.6.2
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( 242
JICA 4-22 17 12




Pre-F/S

(M

12 26%

Viengkham Sampanh

922,578 Kip™

490,444 Kip (473 )

2 11%

Viengkham (1,782,686 Kip: 171.8

Nalae

\iengkham: Kip 1,782 886

Khoumn: Kig TET 195

Sampanh Kip 1,228 520

Gnot Ouw: Kip 723,801

2
3/4 1/3
Pha Vieng Vieng
Oudom Meung Phoukha Nalae Kham Khoun | Sampanh | Gnot Ou | Average
63.3% 80.0% 61.0% 96.7% 91.7% 78.3% 96.7% 51.7% 77.5%
2 2002/03 (LECS 1II) Kip 779,200
2004 12
JICA 4-23 17 12



() 4 Pre-F/S

Pha Vieng Vieng
Oudom Meung Phoukha Nalae Kham Khoun | Sampanh | Gnot Ou | Average

45.0% 61.7% 26.7% 26.7% 48.3% 41.7% 41.7% 20.0% 35.7%
63.3% 66.7% 58.3% 45.0% 58.3% 65.0% 33.3% 15.0% 48.6%
15.0% 16.7% 8.3% 10.0% 16.7% 0.0% 48.3% 16.7%
8.3% 18.3% 5.0% 3.3% 31.7% 0.0% 31.7% 5.0% 12.9%
1.7% 1.7% 0.0% 0.0% 20.0% 0.0% 1.7% 0.0% 3.1%
5.0% 6.7% 0.0% 0.0% 20.0% 0.0% 3.3% 0.0% 4.4%

: JICA
1/4
(27.6%) 3/4 (72.4%)
Pha Vieng Vieng
Oudom Meung Phoukha Nalae Kham Khoun | Sampanh | Gnot Ou
76.7% | 20.0% | 39.0% 3.3% 83% | 21.7% 33% | 483% | 27.6%
1.7% 00% | 356% | 717% | 91.7% 0.0% 0.0% 0.0% | 25.1%
15.0% 3.3% 8.5% 0.0% 0.0% 0.0% 6.7% 13.3% 5.8%
0.0% 0.0% 0.0% | 25.0% 1.7% 0.0% 0.0% 0.0% 3.3%
33% | 733% | 203% 0.0% 00% | 783% | 91.7% | 250% | 36.5%
3.3% 6.7% 1.7% 0.0% 3.3% 0.0% | 10.0% 13.3% 2.3%
1 JICA
1/3 Sampanh (91.7%)
Khoun (78.3%) Meung (73.3%)
Viengphouka, Nalae, and Viengkham
3
5.8%
Pha Oudom Gnot Ou 15.0% 13.3%
Nalae Nam Heng 20 W-peak
3)
Viengkham Viengphouka Nalae
21 25
3 1 1.5 2.0

166,000 Kip (16.0 )
10,000 Kip

JICA 4-24 17 12



() 4 Pre-F/S

Sampanh (91.7%) Khoun (78.3%) Meung (73.3%)
215,417 476,688 Kip (20.8 45.9 )

)
Viengphouka 19 218421 Kip  (21.0 ) 22857Kip (2.2 )
Viengkham 43 261,488 Kip (252 ) 19,626 Kip (1.9 )
Nalae 52 221,250Kip (21.3 ) 15,686 Kip (1.5 )
Nalae 15 166,000 Kip  (16.0 ) 10,000 Kip (1.0 )
Pha Oudom 9 5,976,944 Kip  (576.0 ) 198,800 Kip  (19.2 )
Gnot Ou 8 2,938,750 Kip  (283.2 ) 96,000Kip (9.3 )
Sampanh 48 476,688 Kip  (45.9 ) -
Khoun 47 227,596 Kip  (21.9 )
Viengphouka 12 215,417 Kip  (20.8 )
Meung 42 414,333 Kip  (39.9 )
Gnot Ou 15 391,333 Kip  (37.7 )

: JICA

(Nalae) (Sampanh) (Luangnamtha) (Viengphouka)
283 576 1
93 19.2
“)
1 (
) 1
58,570 Kip (5.64 ) 6.43%
Sampanh  2.38% Pha Oudom  11.08%
1 (  :Kip)

JICA 4-25 17 12



() 4 Pre-F/S

Pha Vieng Vieng
Oudom — Phoukha DR Kham

7,667 | 2,683 7,119 | 3,683 | 18,588 | 6,725 | 11,250 3,167 | 7,611

8,540 | 6,330 3348 | 2308 | 2917 | 2350 2,096 | 11,400 | 4914
11,561 | 8425 | 17,740 | 14215 | 16,888 | 5,575 5,690 1,294 | 10,158
12,233 | 6,871 6,153 | 6,400 | 6,083 | 5179 4608 | 11,667 | 7402

Khoun | Sampanh | Gnot Ou

49,700 0 12,576 11,083 31,733 | 16,255 5,600 33,600 | 20,084
0 0 8,136 13,742 16,350 0 0 0 3,436
10,424 1,200 1,797 333 11,651 3,600 0 0 3,629

100,124 | 25,508 | 56,867 | 51,766 | 104,210 | 39,685 | 29,244 | 61,128 | 58,570
11.08% | 3.43% |  8.82% | 1055% | 5.85% | 5.17% | 2.38% 8.44% | 6.43%

1 JICA

Sampanh Khoun Meung

25,508 39,695 Kip(2.49 3.83 )

238 5.17%
Viengphouka Nalae Viengkham
2 3
4.6.3 (ABILITY TO PAY: ATP)
58,570 Kip(5.64 )
6.43%
(50% )
47,258 Kip(4.55 )
5.19%
5.0%
*3
10%
"The EDL Tariff Study 10%
Viengphouka, Pha Oudom 10% (10.55%
11.08%) S 10.0%

* Lao PDR Institutional Development for Off-grid Electrification, Energy Sector Management Assistance Program (ESMAP), June 1999
860 720 ( 100
) 1,580
* EdL Tariff Study Final Report, Electrowatt-Ekono Ltd., Switzerland and Fichtner, Germany, December 2004

’ (
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() 4 Pre-F/S
5% 10%
Pha Vieng Vieng
Oudom Meung Phoukha Nalae Kham Khoun | Sampanh | Gnot Ou
i/ ) 903,754 | 743,526 | 644,075 | 490,444 | 1,782,686 | 767,195 | 1,229,520 | 723,901 | 985,032
45,188 37,176 32,204 24,522 89,134 38,360 61,476 36,195 49,252
. | | | | | | | | |
(Kip/ ) 90,375 74,353 64,408 49,044 178,269 76,720 122,952 72,390 98,503
4.35 3.58 3.10 2.36 8.59 3.70 5.92 3.49 4.75
| | | | | | | | |
C 7] 87 7.17 6.21 4.73 17.18 7.39 11.85 6.98 9.49
- JICA
4.6.4 (WTP)
€]
WTP
(Willingness to Pay: WTP)
(Double Bounded Dichotomous Choice)
(Contingent Valuation Method: CVM)™®
WTP
X
(single bound format)
(double-bound format) BT
- o £E ¥
WO S
‘{I‘:;? 8 40,005 § 11
¥ — B 78 : wl
P 25,000 Eins H ) L
i I
B e &
EEETE
¥ 15, K 11
|
( )
WTP
6
(WTP)
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Pre-F/S

WTP

( ”Yes
—Yes” “Yes — No” ”No — Yes” “No — No”)
“Yes — Yes”
“No — No” WTP
EDL
5
(5% 5=25
-U -L
1 250,000Kip (31.0 ) 350,000Kip (434 ) 150,000Kip (18.6 )
2 350,000 Kip (434 ) 500,000Kip (620 ) | 250,000Kip (31.0 )
3 500,000 Kip (62.0 ) 650,000 Kip  (80.6 ) 350,000 Kip (434 )
4 650,000Kip (80.6 ) 800,000Kip (99.2 ) 500,000Kip (620 )
5 800,000 Kip (99.2 ) 1,000,000 Kip (124.0 650,000 Kip (80.6 )
1 JICA
U -L
1 4,000Kip (0.50 ) 6,000Kip (0.74 ) 2,600Kip (032 )
2 6,000Kip (0.74 ) 17200Kip (213 ) 4,000Kip (0.50 )
3 17200Kip (2.13 ) 25800Kip (320 ) 6,000Kip (0.74 )
4 25.800Kip (320 ) 51,600Kip (640 ) 17200Kip (2.13 )
5 51,600Kip (6.40 ) 90,000 Kip (11.16 25800Kip (320 )
- JICA
JICA 4-28 17 12



4 Pre-F/S

(
( 1
2. 3 4.
5 6. 7 )
WTP
WTP
D)
ii)
iii)
iv)
V)
No
i y
F-1 IF yess wene oreceive "unisBictary clecineity services T4 Bouis & ™, would s be for or Sgains) ayisg
K Tir connection fEe? loanswering the question, pleass be congider your saving amane.
I yuur savisg |s mot encugh, you may lorce o sell your livestock, or bormow money om Bank your
relabrve. Mot that your bousehold abso bas oo pay momthly clecinciiy g m ocoordance with vour energy
- I'
i I Price Sugpeseed:  $HL000 Kip “Yes® or "No®™
1* Pooe Sugpesied:  SUHLIHED K i
2™ Prec Sugpesied: TS0O000 Kip  "Yes" ow "N
Answer[], Ves 2. Noj 1] g |
e v
WTP
WTP
kWh
25.8
kWh/ "7 kWh WTP
D)
ii)
7 ( 15 W 160 W
1400 W 1400 W 10w 150 W)
4-29 17 12
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() 4 Pre-F/S

iii)
(WTP )

F-} I won were o use elociricity shown s Below, would yom be Tor or agemss paying kip per
manth in new elecincsy gan@s®  Mode that this smouni weeld be in addibon o sour curreni monthly
houschold expendiiumes. bui pari of cxpense for such a= - candle, kerosenc. dry cell baitery, baiiory
charging, charcoal, fire wessd - woulid be deducted Fom your cureet monthby homsehak] expeniliiures

Fluniescenm ligh | H:HI - 23:HI ;

(1AW x 2 pleces {4 hioursi @ Ebectric Irom 1 41 Bowrsday
Caolor TV Sei I'Ji.-l.llllll;u!r'_:llﬂl Radio Comsrite | 2.0 howr'day
Kice Cooker I trmesday @ Eleciric Fan A.1h horors das

1% Price Suggested:  J0,HK Kip = Yes™ or “No”

D®®

1® Price Sugigested: 15,060 §ip "ﬂ'ﬁ"l{ﬂ “Mi"

2= Price Supgested: 000 Kip  "Yes® or "Mo®

Amwer|l.Yes L No] 1% | |
) >,
WTP
(2) WTP
WTP
WTP
(n=479)
(n=355) (n=124) 3 WTP
50% WTP
80% 80%
WTP (WTP )
WTP
(n=479) WTP  88.8
(n=124) (n=355)
WTP  69.8 96.8
WTP 60.5
80% (ADB)

JICA 4-30 17 12



() 4 Pre-F/S
(Northern Area Rural Power Distribution Project) 50.0
ADB
WTP
WTP ( )
WTP
o (- ) B ) (8 )
479 13.85 (0.00) 0.33 (0.00) -375.2 88.05 88.82 60.45
124 13.57 (0.00) 0.33 (0.00) -92.6 68.84 69.82 45.98
355 13.94 (0.00) 0.30 (0.00) -252.1 96.78 96.75 69.57
1 JICA * 01 =10,376.5 Kip (2004 , IMF International Financial Statistics)
FIE (%)
00
]
= "----,‘_‘E?.EH.
400K K- ko,
] \‘\\
- - . IFHEM
] IEI\ e
- ..Hl:l.uﬁ Bk
G880k o
&0 || mEEnATIEE \
| & m MLy R ) Rl | HH
¥ 1 .
i & .\-H\'
an || EME o - | 2 _.'__._!
o | mem  [- e B2 s
] i " i L i i i " —— |
0 1o o) W0 A0 50 ] bl &0 50 1] 10 1:0 130
| U T (RS )
WTP ( )
60 WTP
WTP
WTP
WTP
WTP ( )
o Pha Vieng Vieng
District Oudom Meung Phoukha Nalae Kham Khoun | Sampanh | Gnot Ou
(%)| 26.7% 28.3% 15.3% 38.3% 10.0% 33.3% 8.3% 31.7%
WTP ( )| 89.6 89.1 92.6 86.4 94.1 87.8 94.5 88.2
WTP 80% Yes( ) 63.3 62.9 66.0 60.5 67.2 61.7 67.6 62.1
1 JICA
WTP
479 WTP  23.56 /kWh
WTP
29.13 /kWh 18.64 /kWh
1,000 2,000 Kip/kWh(9.6 19.3
/kWh)
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() 4 Pre-F/S
WTP ( )
WTP / kWh
a- ) B ) ( )
8
479 -17.07 (0.00) 2.29 (0.00) -388.0 16.82 23.56 9.17
124 -17.61 (0.00) 2.42 (0.00) -116.7 13.84 18.64 7.60
355 -17.17 (0.00) 2.24 (0.00) -240.8 20.48 29.13 11.0
- JICA * 01 =10,376.5 Kip (2004 , IMF International Financial Statistics)
R )
0
ng | AEZAAWTPFEE
o Fiwi
0a ] P gl 17 B &3 50 i
07 | L Fixl I wagd IT. 0T &2 30 0
% i Fix -
D& s | |+ magl 1T BB + 2481 W |
115w “\[E\H‘E'-i
04 — iFHEW
S —
02 “HE -
i B
0.1 D
] i : i i
o ] 0 E 20 3 i s
2 AM T (EnEE )
WTP ( )
80% 11.8 /kWh
EDL
( 0- 50 kWh/ 1.1 51-
150 kWh/ :2.6 150 kWh/ 7.4 )E,
WTP
WTP
WTP
WTP
WTP
WTP WTP
WTP
WTP ( )
. Pha Vieng Vieng
District Oudom Meung Phoukha Nalae Kham Khoun | Sampanh | Gnot Ou
8 : Electricité de Laos (EAL) 2005 2 ( 01 =10,376.5 Kip)
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() 4 Pre-F/S

(%) 26.7% | 283% | 15.3% 38.3% 10.0% 33.3% 8.3% 31.7%
WTP (¢/kWh) 2339 | 2328 | 25.59 22.64 26.81 22.96 27.20 23.07
WTP 80% Yes (¢/kWh) | 9.12 9.08 9.84 8.88 10.24 8.98 10.36 9.01
- JICA
3)
WTP
8
WTP WTP
WTP
WTP
( ) WTP
( ) WTP
|
E =
3
& T
2
£
il
R
Xwm
E [L]
' a b 1 | s i 1 EE] e B = L e 140 il hkl ] ok 5%
Expenditumy |Uni: Kip 1000} Expenditens (Unit. Kip |_000)
- JICA
WTP ( : : )
WTP
WTP
(4) WTP  ATP
kWh WTP ( 45.1 )
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4 Pre-F/S

)
25.8 kWh WTP
6.03 Nalae  5.84
Sampanh  7.02
ATP( 5 10%) Nalae  Viengphouka
6 WTP ATP
WTP ATP
(ATP) (WTP)
Pha Vieng Vieng
Oudom Meung Phoukha Nalae Kham Khoun | Sampanh | Gnot Ou
( / )| 87.10 71.65 62.07 47.26 171.80 73.94 118.49 69.76 94.93
WTP ( /kWh) 23.39 23.28 25.59 22.64 26.81 22.96 27.20 23.07 23.39
258 kWh C ) 6.03 6.01 6.60 5.84 6.92 5.92 7.02 5.95 6.03
: ATP 435 3.58 3.10 2.36 8.59 3.70 5.92 3.49 4.75
( 7/ ) 8.71 7.17 6.21 4.73 17.18 7.39 11.85 6.98 9.49
1 JICA
4.6.5
@)
8 30
( )

Viengkham Nalae Viengphouka
2 3

8 30

24

17

JICA



() 4 Pre-F/S

Pha Oudom -
Meung ( )
Viengphouka
Nalae -
Viengkham
Khoun
Sampanh -
Gnot Ou -
1 JICA
e A
Phongsaly Hat Sa
Sampanh Nam Ou
Phongsaly  Hat Sa 74 19
( )
Hat Sa
Hat Sa Sampanh
N J
)
30
Pha Oudom Viengkham Gnot Ou Meung Nalae
Pha Oudom 4 “é )
Meung 3 G )
Viengphouka | 4 “4 )
Nalae 3 3 )
Viengkham 4 2 ) @2 )
Khoun 3 - 3 )
Sampanh 3 G )
Gnot Ou 6 ©6 )
1 JICA
30 Sampanh 3
Viengkham 2 25
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() 4 Pre-F/S

1,573.2 ha 1/5
263.7 ha
30 4 (
Not Ou) i)
i)
ii1)
0.54 ha
6 4 (Nayao Tai Lum Tueng )
Gnot Ou 1.28 ha
95%
141 ha 181 ha
(ha) (ha)
Pha Oudom 4 440 55 269.9 0.0 0.0 0.0 0.61 ha/
Meung 3 185 21 182.5 0.0 0.0 0.0 0.99 ha/
Viengphouka 4 643 50 244.5 20.0 0.0 0.0 0.38 ha/
Nalae 3 399 35 197.0 10.0 0.0 0.0 0.49 ha/
Viengkham 4 444 16 334 1.2 0.0 0.0 0.08 ha/
Khoun 3 108 37 66.5 0.0 0.0 0.0 0.62 ha/
Sampanh 3 249 12 24.5 0.0 0.0 0.0 0.10 ha/
Gnot Ou 6 434 123 554.9 252.5 141.0 181.0 1.28 ha/
30 2902 349 1573.2 283.7 141.0 181.0 0.54 ha/
- JICA
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