ERtHGHERDS

SF AARRZHFE
I%#I;—E%

A ZARRIEHME

AR

Ay fEAkDREREHE

EREEE

hR

L)

=z

1995% 3 A

BRARAERSH

MW= 2 — >z v 7

WX A F—FaF g W %
- C R (1)

85 — 108







ERBHhEERM

5% A ARREHFIE
I$FIEH4

SHAARRIHME

-lz:nx)”)ﬁfﬂ*ﬁ% SR STEEE

BRELE

B B MK

23 b
J@\ LIBRARY

1118614(5]

1995% 3 H

BEREARHKRA S #
W= » — >z v 7
B/ SR ArG—Fatn



BRBHFRXH

o g1323

o



LOCATION OF PROJECT AREA

Tongking

Savunnakhe

Ye Bang wﬁ\f\' o
L - ; j6°

‘ 7 Saravang ,)
N

© USekond .
’ Pakse o*‘e)

O 42
N PROJECT AREA | (e

(Se Keng River Basin) 2
. ’/__/'W\,--\.-./“"\}(' N L o=
/[ e j} (e

CAMBODIA

of i
Thailand

OL 510 100 1150 2?0 2|50km







Thige, o0 L E v - ! B B = 7

. st . ol o !

B AR 4 A N
t s

IEROJECISﬁﬁf

A i

TR 3

3]

Set (ABNWY|- - 1 - S L4 [Se Kong Noa (443MW)
9 R e /__‘ .’ - . i} B . s

s







Photo A-1Se Kong River Main Stream

(1) Se Kong No. 3 Site
{View from upstream)

(2) Se Kong No. 4 Site
{view from downstream}

(3} Se Kong No.5 Site
(View from downstream)






(1) Downstream of
Xe Kaman No.1 Site

(View from upstream)

{2} Xe Kaman No.1 Site
Mid-stream Site
(View from upstream)

(3) Xe Kaman No. 2 Site
(View from downstream)

Photo A-2 Xe Kaman River (1)






(1) Xe Kaman No.3 Site
{View from downstream)

(2) Xe Kaman No. 4 Site
(vView from downstream)

(3} Xe Kaman No.4 Site
(View from downstream)

Photo A-3 Xe Kaman River (2)






{1} Xe Namnoy Midstream Site
(View from downstream)

(2) Xe Namnoy Midstream Site
{View from downstream)

(3} Xe Namnoy Midstream Site
(View of reservoir area)

Photo A-4 Xe Namnoy River (1)






(1} Xe Namnoy Downstream Area
(View from upstream)

(2) Xe Namnoy Downstream Site
(View from upstream)

Photo A-b Xe Namnoy River (2)






(1) Downstream of
Xe Pian Site
{View from downstream)

(2) H. Katak Tok Site
{View from downstream)

{3) H. Katak Tok Site
(View from downstream)

Photo A-§ Xe Pian, H. Katak Tok Rivers






{1) Nam Kong No.1 Site
{View from downstream}

(2) Xe Xou Reservoir Area
{View from downstream)

Photo A-7 Nam Kong, Xe Xou Rivers






{1) Dak E Meule Site
(View from downstream)

(&) Dak E Meule Site
(View from downstream)

(3) H. Lamphan Gnai Site
(View from downstream)

Photo A-8 Dak E Meule, H. Lamphan Gnai Rivers



{1} View from Right Bank

{2) View from Upstream

(3) View from Downstream

Photo B-1 Se Kong No.4 Dam Site



(1) View from Downstream

(2) View from Upsir

Photo B-2 Xe Kaman No.1 Dam Site



{1} View from Right Bank

{2) view from Downstream Left Bank

Photo B-3 Xe Namnoy Midstream Dam Site .






(1) Rain Gauge

(2) Evaporation Pan

Photo C-1 Meteorological Gauging Station (Sekong Town)






(1) Water Level Gauging Station

{(2) Gondla and Winch for
Cableway

Photo C-2 Discharge Measurement
(B. Latsasin)






{1) Aerial Photogrammetry

(9) Seismic Prospecting Survey

{3} Core Drilling Work

Photo C-3 Field Investigation






{1) Route 20
{at H. Champi)

(2) Route i6 B
{at Xe Khampho)

{3} Access to Se Kong No. 4
{by boat)

Photo C-4 Access Survey (1)






{1) Ferry Boat at Mekong River
(Route 13, Pakse)

(2) Ferry Boat at Xe Namnoy
River
(Route 16 A)

{3} Ferry Boat at Se Kong River
(Local road, Attapu)

Photo C-5 Access Survey (2)






{1) Small Village along
Se Kong River

{2) Small Village along
Xe Kaman River

Photo C-6 Environment (1)






(1) Sekong Town

{2) Xe Katam Fall

Photo C-7 Environment {2)






Photo C-8 Technical Transfer
(Seminar on Hydropower Development)
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ABBREVIATION

1. Countries
Lao P.D.R. or Laos Lao People’s Democratic Republic
Cambodia or Kampuchcé Cambodia
China People’s Republic of China.
Myanmar The Union of Myanmar
Thailand Kingdom of Thailand
Vietnam Socialist Republic of Viet Nam
2. Domestic Organizations of Lao P.D.R.
MIH Ministry of Industry and Handicraft
EDL Electricite du Laos
MCTPC Ministry of Communication, Transportation, Post and
Construction '
DGM Department of' Geology and Mines, Ministry of Industry and
. Handicraft
NGD National Geographic Department
DHM Department of Hydrology and Meteorology, Ministry of
Agriculture and Forestry
HEC Hydropower Engincering Consultants
3. International and Foreign Organizations
JICA Japan International Cooperation Agency
IBRD [nternational Bank for Reconstruction and Development
ADB Asian Development Bank
OECF. QOverseas Economic Cooperation Fund, Japan
ESCAP Economic and Social Commission for Asia and the Pacific
Mekong Committee Mekong Secretariat, or
Interim Committee for Coordination of Investigations of the
Lower Mekong Basin
UNDP Urﬁted Nations Development Programme
EGAT Electricity Generating Authority of Thailand
3. Technical Terms’
CA. Catchment area
PMF Probable Maximum Flood

EL Elevation(m) above sea level

-1-






5.

LWL

AC
DC
cet
GIS
EHV
HVDC
ACSR
GPS

Economic Terms
GDP
B/C
B-C
EIRR
FIRR
ARI
DSC
IDC
F/C
L/C
BOT

Other Terms
S/W
F/S
Pre-F/S
PS
T/G
T/
/D
0o&M

High water level

Low water level

Intake water level

Tailrace water level
Alternating current

Direct current

Circuit

Gas insulated switchgear
Extra high voltage

High voltage direct currency
Aluminum conductor steel reinforced

Gilobal positioning system

Gross domestic production
Benefit cost ratio

Net benefit

Economic internal rate of return
Financial internal rate of return
Accounting rate of interest
Debt service coverage ratio
Inierest during construction
Foreign currency

Local currency

Built operate and transfer

Scope of Work

Feasibility Study
Pre-feasibility Study

Power station

Turbine and generator
Transmission line
Transmission and distribution

Operation and maintenance






6, Measurement

min
h
d
M
yr

Meteorology
°C
mb
°K

Millimeter
Centimeter
Meter
Kilometer
Foot

Square centimeter
Square meter
Hectare

Square kilometer

Cubic centimeter
Liter

Kiloliter

Cubic meter
Million cubic meter
Cubic meter per second-day (86,400 m’)

Gram
Kilogram
Metric ton

Second
Minute
Hour
Day
Month

Year

Degree in centigrade
millibar
Degree in kelvin-grade (thermodynamic unit}






Electrical
v
kV

A

Hz
A
kW
MW
GW
kWh
MWh
GWh
kVA

MVA
MCM

Others
Btu.
pm

%

Lu

Currencies

US$ord

M.US$orM.$

USg
kip

M kip
Baht

TE.

Yolt

Kilovolt

Ampere

Hertz (cycle)
Watt

Kilowatt (10° W)
Megawatt (10°' W)
Gigawatt (10° W)

. Kilowatt hour

Megawatt hour
Gigawatt hour
Kilovolt ampere
Megavolt ampere

Mil circular mils .

British thenmal unit
Round per minute

Percent

' Lugeon

US dollar
Million US dollar
US cent

Lao kip

Milkion kip

Thai baht

Japanese yen
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HETEE 0 100
TARTHEE 85 15
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3 K7OVzs OBTHE
a) Se Kong No 4 &
1) Base Case (B, Houaykongh#Z B COXRBHBHREEST)

NSy US$ 542,516, 000
Ei-via us$ 101, 393, 000

ai UsS$ 643, 609, 000
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2).Case i (Base Case iZB. HouaykongﬂPﬁﬁ%ﬁiﬁJ(}?/{@iﬁifm

EZBHBERBO OV 7 FRESEST )
Y-l US$ 586, 174, 000
NE» Us$ 107, 378, 000
&t US$ 693, 552, 000
3) Case 2 (REFH o5 BT CHMLBEEIELAL)
AESH US$ 583, 283, 000
ME Sy US$ 106, 986, 000
&t US§ 690, 268, 000

b) Xe Kaman No 1 i
1) Base Case (B. Houvaykongh#EZ B & TOXBHERBLSYL)

ARH US$ 342, 443, 000
A5 Uss$ 61, 607, 000
&t US$ 404, 050, 000
2) Case 1 Base Case (ZB. Houvavkongh#kZEBHrbB LUy Bl E TD
(ﬁéﬁﬁﬂi REOTOY s NS EED )
A5 US$ 367, 861, 000
HESY Us$ 65, 064, 000
=11 US$ 432, 930, 000
3) Case 2 (RED Gy [T THMRBHIRLEA ST
AER US$ 375, 934, 000
AE45 1s$ 66, 168, 000
&t US$ 442, 102, 000

¢ ) Xe Namnoy 31
c-1) Xe Namnoy Midstream with Y¥e Pian Diversion

1) Base Case (B. Houavkongh#EZEm £ COXBHBLEL ST

AEsy US§ 237,578, 000
NE4 Uss 44,229, 000
aat Us§ 281, 807, 000






2) Case 1 Base Case 2B, HovaykonghZL BB LU Y (1 HEF TD
' (J‘i'ﬁﬁﬁﬁ&ﬁ@?’u Vg VAR EET ' )
43 Cal US§ 267, 880, 000
NE7 US$ 48, 355, 000
&t Us$ 316, 235, 000
3) Case 2 (BB o 7 M EEF CHEXEBHEEREBLSD)
g5 US$ 262,996, 000
NE7 Us$ 47, 690, 000
=t1l US$ 310, 686, 000

¢-2) Xe Namnoy Downstream
Xe Namnoy Downstream” o1 x 7 b DL, Xe Namnoy Midstream 7139 =
7 b LEIREBARE M £ 24 Xe Namnoy Midstream 71019 = 7 b SERRRICERZ S
NE0T, FEHEREE. HREFHOEGHOATI Y —A2TRUTS

o
nan Us$ 129,514, 000
NE 4 Us$ 21,903, 000
aif Us$ 151,417, 000
4,10 8&Fa

(1) BEMTOFiE

FEFAHTIZ with and without” FEETITI . "Wilth"BEE T Y = 7 FEERL,
"Without” Bt 74 vy —T o b (RBHED KbWTFady b EFES
kWEkWhEHDABREBT 7 v M EEWT 5, TEFIZHWUID LofTLabeE
DR, 7oV MORBUHARBRELIHKFRET2DEARBT SV b %
RERLLTEELR, 70V 27 FOZBRNBUEIEANANTBMNEER BIRRD T
FHEX N B, FRIFHT IO L BE R Table 3 1R 9

BADXERZ I B. Hovaykong OEBRE CUMERBEZRTHIRIVWOT, 44
EHoEEE TORBEE ML LSS LT, Case | (AFXEBH R 7 L) Case
2 (BUhXEBH) © 275 —AbHH LiFtna,

S-28






(2) Se Kong No. 43t

a) BAMRY
LOTaY sy FRUTOBEEET 5,
B ceeeecenes 443 MR
— {#"ﬁ&l‘j] .......... 406 MY
— RERUOBHE e 1,797.8 GWh

— AT FPAAR e 643.61 M.US$
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EAZHABFORIRRIZL0. BIXE WO R TH - 72, EIRRAARI(10%) % LH - Tw»
AZOT, 7Tu¥ 7 MIEBMICETR WS, PR GEHER) O
PTR, REDELE »TV5,

Transmission Line up to the Thai Border

Case Construction Cost BIRR (%)
Base Case 1,585 $/kW (643.6 M. US$) 10. 81
Case 1 (Allocated) 1,704 $/kW (691.6 M. US$) 10. 01
Case 2 (Independent) 1,700 $/kW (690.3 M. US$) 10. 03

(3) Xe Kaman No. 1318
a) BANSHE
ch7avny bERUTOHEYEHT 5,

e I 956 W
e 945 MW
- REHHOER e 1,125.6 GWh
i s BV /48 e 4l T EERERREY 404.05 M. US$

b) BEMFORR
BAZHIEOEIRRIZLL. T8%& WHBERTH - /2o Xe Kaman No. LIZEEFERNICE
AT Bo






Transmission Line up to the Thai Border

Case Construction Cost BIRR &
Base Case 1,649 §$/kW (404.1 M. US$) 11.78
Case 1 (Allocated) 1,780 $/kW (436.2 M.US$) 10. 74
Case 2 (Independent) 1,805 $/kw (442.1 M.US$) 10. 57

(4) Ye Namnoyztid

(4.1) Xe Namnoy (Midstream + Downstream)

a) BAKGEH
Lorfnvey MILTORMERT 5,
— ijx}aﬁﬂjjj .......... 305 MW
BB eeeeeeeees 296 MW
— REFHOBELE e 1, 370.2 GWh
— POV LS FTRE e 433,22 M.US$

b) BRSO
BEALHABEORIRRIZL6. 6T¥E W ERTH - /2o Xe Namnoy (Mid + Down) idEn
IO HIRFC X B,

Transmission Line up to the Thai Border

Case Construction Cost EIRR (B

Base Case 1,464 $/kW {433.2 M. US$) 16.67 .
Case 1 (Allocated) 1,575 §/kW (466.3 M. US$) 14.89
Case 2 (Independent) 1,561 $/kW (462.1 M.US$) 15.10

4. 2) )_(_e Namnoy (Midstream)

a) BAZEH
IOFav s MILTORMEET B,
— -ﬁfx}-{ﬁtﬁj] .......... 238 Mw
— B SR 230 MW
— SHEROEHIR e 1, 041.5 GWh
— FAVLH RTRE e 281,81 M.US$






b) BEhORE
AL IS ORIRRIZ2L. 83%& W BRTH - oo BIRRISMA (ST o
HTREDEE 1 - Tre A0 Y 27 MISE U NSEASTE 3,

Transmissionr Line up to the Thai Border

Case Construction Cost BIRR %)
Base Case 1,225 GWh (281.8 M. US$) 21.83
| Case 1 (Allocated) 1,369 Gwh (314.9 M. US®) 18.18
Case 2 (independent) 1,351 GWh (310.7 M.US$) 18. 58
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(1) MBathoFa:& 546
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KB CRRBEREOSOE 70V 27 b OMBORAIEHIT 218 L
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by &%
i) a7 bOERGEHE
Yy POEBIREITO 2 2OHEERE L.
T A AR & 2 EH{E (Case-A)
— JAZRBRFEIL) HAHEER S 7 V7 HARMRIT. HAST. BAREE
NBEEFREOANBERE - TSy 2 7 PEFEB{LT 2,
— W TR L MBBRER Table 4 1077,
BOT (BuiId—Bperate—Trﬁ:nsfer) Wk 5EBEL (Case-B)
— T4 ABRHF24 (LAO PDR) %8¢ 5,
— RSN Ty ey bicEmT 5,
- WERHIICHBENEHERULT 5,
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i) 2R | |
S AEOESE TEREA ML LABALEMESE LT Case | (%R
§RF L) BLU Case 2 (BIGEBE) 02— 2 bEELTWS,

{2) Se Kong No. 43T

a) BALMY
oFave 7 FRUTOREEET 5,
— BRI e 1,1616.2 GWh
— BB e 643.61 M. US$

b) MBI ORE L BIE S

Case A
TRICERERT,
Case .DSC RIRR Leveliz?d Financial
Generation Cost *
Base 1.61 24.55 % 56. 93 $/MWh
Case 1 1. 46 22.7h % 61.33 $/M&h
Case 2 147 22.86 ¥ 61. 04 $/MWh

DSI ERIRRIZIZEETRIEES 44, BB, 1.5 EDDSCE 6 KL EDFIRR%E
BELTEYL, 7odo7 MM OONBEHETE S,

Case B
Levelized Financial FIRR for BOT
Case DSC FIRR Generalion Cost * Period (25 years)
Base 0. 85 - 9.8 % 78,15 §/Mwh 8.03 %
Case | 0.78 -19.25 % 83. 79 $/Mih 6.88 %
Case 2 0,78 -18.26 ¥ 83. 42 $/Mwh 6.96 %

DSCEFIRRHBITAET 70 ¥ = 7 b ASE® b BE. MR RS 5 AU
BTERWC EARLTVA, |
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{3} Xe Kaman No. 13ti#i

a) BASH

IoFod=s PRUTOR®ERYT 5,

— TR
— R

..................

..................

b) MBSTOBREREST

L,011.9 Ghh
404. 05 M. US$

Case A
Case bSC- FIRR Levelizgd Financia!
Generation Cost
Base 1.55 27.49 % 54. 95 $/Mih
Case 1 1. 42 25.37 % 58. 85 $/M#h
Case 2 1.38 24,73 % 60. 10 $/Mwh

RIRRIZSe Kong No. i X 0 EHDEERLTWAICbIyd 59, DSCidSe Kong
No. 4L O FHHEDDEE T > T B, Base Case IZ2WTRT Y 7 hidME
DO MHFTE L,

fase B
FRIHREFRT,
Levelized Financial FIRR for BOT
Case DSC FIRR Geperation Cost * Period (25 years)
Base 0. 83 -13.68 % 74. 67 $/M¥h T7.97 %
Case 1 0.76 -31.25 % 79.61 §/Mih 6.83 ¥
Case 2 0.74 N/A 81.19 $/M¥h 6.48 %

BUTOFHIZ > W T OEBORMITSe Kong No 4 & FERMIEA SERENLSE
#HTRBHTELVWEELNh S,

(4) Xe Namnoyitidi

(4.1) Xe Namnoy (Midstream + Downstream)
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a) BALY
Iofay s bIUTORNEET 5,
— BEEAR
- pEE

-------------------

1,231.8 GWh
433.22 M. US$

..................

b)) BB OBE L BEST

Case A
TRICERERT,
Case |- DSC FIRR Levelizgd Financial
Generation Cost
Base 1.75 37.28 X1  46.51 $/Mwh
Case 1 1.59 .12 % 50. 19 §/MWh
Case 2 1.61 34.62 ¥ 49. 60 $/MWh

DSCEFIRRIZZ O Y = 7 PASMABRICHIEEINE THAI L EERLT
Wh,

Case B
TRICERERT,
: Levelized Financial FIRR for BOT
Case bsC FIRR Generation Cost * Period (25 years)
Base 0.93 |-6.58% 63. 06 $/MWh 10.33 %
Case 1 0. 85 -13.31 % 67.64 $/MWh 8.84 %
Case 2 0. 86 -12.06 % 66. 90 $/MWh .07 %

DSCEFIRRIZ, S TO2MAEENS EMBREIMNZORBEILTHEN
DSC & FIRRIZKAKL. 5& MR B (10%) 2 FE - TW5, BOTHKIFOPIRR A
BEHUMEZHOTM Ll->TwW5, BMBE»SOVHEE L TR, BTk
EHLIELWEEBbN 3,
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(4.2) Xe Namnoy (Midstream)

a) EAZRH
LoFur sy MIUTORM%ERT 5,
) - R 936.3 GWh
B e 281.81 M.US$

b) MBI O L BRESH

Case A
FTRICERETRT,
o Levelized Financial
Case DS FIRR Generation Cost *
Base 2.12 43,45 ¥ 39. 86 $/MWh
Case 1 1.84 38.75 % 44,71 §/M¥h
Case 2 1. 88 39.46 ¥ 43,92 $/MWh

DSCEFIRRIE. 3HE (45HH) OB TREOEEZRLTED, 0 v«
7 MIFTIES LW TX 3,

Case B
TRICHERERT,
Levelized Financial FIRR for BOT
Case bsC FIRR Generation Cost * Period (25 years)
Base 1. 11 2.6 % 54, 80 $/MWh 13.60 ¥
Case 1 0.97 -3.73 % 60. 83 $/MWh 11.15 %
Case 2 0.99 -2.62% 59.86 $/MWh ' 11.51 %

DSCEFIRRR 70V 7 bR TREOREARLTVEN, RELTE
T EER R A2 TR - Tnd, MIEARFELAZET THTHRVEENE 5 2
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