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(1) Se Kong No 4 3t (DWG. 1,2 &)

f5: 7k
iR K 5,400 kd
FEMHANRE 5,721 million m
i 7K fir EL 290.00 m
{8 7k S EL 275.40 m
) A 14.80 m
BFYHEKE 1,700 million mof
iy 7K it o B 130 kd
N
= vy - P EEEKRER Oy 7 74 A A
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1R R K 14, 400,000 ot
Bt Ak
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ITHRHER
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(2) Xe Kaman No.1 Zti#i (DWG. 3, 4 &HD

ki
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REE—7HN 245 MW
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: Fige B URE 519%
TR
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o 23 km
EER (BBl S8, HovaykongZE B £ T)
AR 230kY, ! MEE
"BHE 140 km

(3) Xe Namnoy T
(3.1) Xe Namnoy Midstream with Xe Pian (DWG.5, 6 &)

Xe Namnoy Midstream |

Kt
e 3 1 IR
Xe NamnoyJl 531 kd
Xe Pian /N 223 kd
' ai 754 ki
SE i AR ,042 million of
iy 7K AL, EL 765,00 m
18 7Kk iz EL 747.70 m
F AR 17.30 m
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7 7 it o 21.8 ki
N
i Ha B AKEER Oy 7T 4 L L
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ekt
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FHE R MBS HZWESE 140, 000 kVA

S-38






F& R it i

¥ -7 REEN 8 B
FIHK & 21 ni/s
BAEHKE 60 m/s
BHEZ 463 m
e 1 238 MW
RIE—-278N 230 MW
FHREENR 1, 052 GWh
: R 50%
THRHER
1 26 km
g 23 - 34 km
EBE (REBH, S HovaykongZE B £ T)
EE 230 kv
BE 10 km
Xe Pian JIERA
WA S 4L
i M BHXI V7Y - bF L
o 10m
SR (RAE)
iz A B 7k #% I YV
5] : 5.0 m 4,0 m
EE : 7.2 km 900 m
BAHEKR 20 /s
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Summary of Plans proposed in Hydropower Potential Study

and Pre-feasibility Study

Description Potential Study Pre-feasibility Study
1. Basic conditions
Scale of topographic maps 1/50,000 1/10,000
Discharge data peried 5 years 10 years
Reservoir operation Annual operation Carry-over operation
Peak power duration 12 hours 8 hours
2. Proposed Plans

Se Kong No.4
Reservoir HWL 300 m 290 m
Effective Storage Capacity 1,287 MCM 1,700 MCM
Regulated Firm Discharge 144 m'/s 143 m*/s
Maximum Discharge 288 mY/s 370 m’/s
Rated Effective Head 140 m 137.0 m
Installed Capacity 346 MW 443 MW
Plant Factor 63 % 47 %

Xe Kaman No. 1
Reservoir HWL 280 m 260 m
Effective Storage Capacity 833 MCM 1,270 MCM
Regulated Firm Discharge 93 m’/s 89 m*/s
Maximum Discharge 186 m'/s 228 m*/s
Rated Effective Head 159 m 129.9 m
Installed Capacity 255 MW 256 MW
Plant Factor 61 % 51 %

Xe Namnoy Midstream
Reservoir HWL 760 m 765 ' m
Effective Storage Capacity 255 MCM 250 MCM
Regulated Firm Discharge 25 m'/s 20.8 m’/s
Maximum Discharge 50 m'/s 60 m'/s
Rated Effective Head 446 m 463.0 m
Instailed Capacity 192 MW 238 MW
Plant Factor 69 % 50 - %

Xe Namnoy Downstream
Reservoir HWL 280 m 270 m
Firm Discharge 334 m’/s 24.0 m'fs
Maximum Discharge 100 m*fs 96.0 m*/s
Rated Effective Head 74 m 81.0 m
Instailed Capacity 63 MW 67 MW
Plant Factor 6] % 57 %

Notes: 1) Location of projects in the potential study is shown in Fig.2.

2) Location of projects in the pre-feasibility study is shown in the beginning of the Report.
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Téble 1 Summary of Dévelopment Plan Inventory of Se Kong Basin

- No. Project River Catchment  HWL TWL Rated Net Maximum Installed Firm Annual Plant Construe- B-C B/C Unit Energy  Const.
Area Head Discharge Capacity Capacity  Energy Factor tion Cost : Cost Cost/KW
(km®) {m) (m) (m) (m’fs) {MW) (MW) (GWH) (%) (M3) (M$) -) (US¢/KWHy (US$/KW)
1 Se Kong No. 3 Se Kong 9710 160 95 59 588 298 265 1603 61 691.1 55 1.07 4.74 2315
2 Se Kong No. 4 Se Kong 5400 300 160 140 288 346 331 1925 63 754.9 176 1.21 4.31 2182
3 Se Kong No. 5 Se Kong 2600 500 300 186 158 253 225 1353 61 574.6 5.7 1.09 4.67 2275
4 Xe Kaman No. 1 Xe Kaman 3800 280 118 159 186 255 250 1354 61 520.7 29.6 1.52 4.23 2045
5 Xe Kaman No. 2 Xe Kaman 1770 380 280 86 72 53 38 302 64 303.3 -21.3 0.37 11.20 5768
6 1Xe Kaman No. 3 Xe Kaman 665 790 380 385 24 79 79 441 - 63 1185 12.1 1,93 2.95 1491
7 Xe Kaman No. 4 Xe Kaman 381 1080 380 644 21 I15 - 113 597 59 450.4 -16.0 0.68 8.30 3908
8 Xe Namnoy Xe Namnoy 1273 - - 520 - 255 0228 1499 67 429.6 245 1,52 3.15 1685
8-1  Midstream Xe Namnoy/Xe Pian B 749 : 7607 280 446 50 192 186 1161 69 3136 23.2 1.67 297 1637
8-2 U Downstream Xe Namnoy 1273 280 200 74 100 63 63 338 61 116.0 8.9 1.70 378 1828
9 Houay Katak Tok  Xe Namnoy 199 280 100 730 167 105 104 550 60 137.6 157 2.03 275 1312
{Houay Katak Tok)
10 NamKongNo.1  Nam Kong 1250 340 160 163 75 105 91 518 56 233.0 1.9 1.07 4.95 2223
1 Nam Kong No, 2 Nam Kong ' 850 460 340 108 32 30 27 184 71 124.9 -5.1 0.63 7.48 4209
12~ Nam Kong No. 3 Nam Kong 600 540 460 T4 32 21 19 112 62 100.5 -5.2 6.53 9.87 4859
13 Xe Xou Xe Xou 1480 180 120 55 73 35 33 184 | 60 1421 -5.3 0.63 8.48 4081
14 Dak E Meule Nam Emun 446 - - © 575 - 138 136 660 55 393.2 -3.8 0.91 6.60 2844
14-1  Upstream Nam Emun 230 960 760 170 16 23 22 115 56 122.6 -6.9 (.49 11.80 5256
i4-2  Midstream Nam Emun 446 770 380 405 33 115 114 545 . 54 270.6 3.1 1.10 5.50 2354
15 Houay Lamphan  Houay Lamphan Gnai 195 840 160 629 16 87 84 500 66 182.1 5.6 1.28 400 2103
Gnai :

Total / Average N16460 - - - - 2175 22023 11782 62 5161.5 - - 482 2373

1) Planned as daily regulation type with 6 hours peak power duration.

2) Figures obtained by adjusting firm capacities of daily regulation projects to the figures for 12 hours peak power duration.
3) Includes 223 km® of the Xe Pian diversion scheme.

(All the others are planned applying 12 hours peak power duration.)



Table 2

Profile of Candidate Projects

Description Unit Se Kong No. 4 Xe Kaman No. 1 Xe Kaman No. 3 Xe Namnoy Houay Katak Tok
' Midstream Dwnstream Total

Hydrology
Catchment Area km? 5,400 3,800 655 (529+220) 749 1252+220-199) 1,273 - 199
Annual Inflow Volume - 10°m’ 6,444 4,177 758 1,151 2,209 - 299
Average Inflow m'/s 204 132 24 36 70 - 9

Project Structure '

 Dam Height x Crest Length m 155 = 880 170 = 410 30 = 150 50 x 920 30 x 230 - 65 x 260

Tunnel Length m - - 5,000 9,350 3,500 12,850 6,000
Open Channel Length m - - - 1,400 - 1,400 -
Penstock Length m 870 580 950 1,390 220 1,610 900

Reservoir
High Water Level m 300 280 790 760 280 - 880
Low Water Level m 291 276 788 741 278 - 869
Gross Storage Capacity 10°m® 7,776 16,208 1.5 _ 323 16 - 316
Effective Storage Capacity 10%m’® 1,287 833 Daily Regulation 255 Daily Regulation - 142
Regulation Ratio % - 20 20 - 22 - - 47
Regulated Firm Flow _ m’/s 144 93 6.0 25.0 334 - 8.4

Power Generation Plan
Tail Water Level m 160 118 380 280 200 - 100
Maximum Gross Head m 145 162 410 480 80 560 780
Net Head m 140 159 385 446 74 520 730
Maximum Discharge m’/s 288 186 24 50 100 - 16.7
Installed Capacity MW 346 255 79 192 63 255 105
Peak Power Duration Hours 12 12 6 12 6 12 12
Firm Peak Capacity” MW 131 250 79 186 63 (42)? 228 104
Annual Energy GWH 1,925 1,354 441 1,161 338 1,499 550
Plant Factor % 63 61 63 69 61 67 60

Project Economy
Construction Cost” 10°8 754.9 5207 118.5 313.6 116.0 429.6 137.6
Net Benefit (B-C)” 10%% 17.6 29.6 12.1 232 8.9 (1.3)” 24.5 15.7
Benefit Cost Ratio (B/C)? - 121 1.52 1.93 1.67 1.70 (1.11)% 1.52 2.03
Energy Cost C/kWh 4.31 423 295 2.97 3.78 3.15 275
Construction Cost per kW $KW 2,182 2,045 1,491 1,637 1,828 1,685 1,312

1) Including transmission line cost and excluding interest during construction cost.

2) Calculated applying the peak power duration of each project.

3) Figures evaluated with the condition of 12 hours peak power duration,






Table 3 Common Conditions for Economic Analysts

{tems The Project The Alternative Remarks

Power Source Hydro Power | Combined Cycle |according to the
discussion with MIH.

Consiruction Cost up to the projects {744.17 US$/KW *[* as of 1994 Price Level

Construction Period | up to the projects 3years* . [*F/C:L/C=75:25

25,325,425%

Planned Maintenance 6 days/year _ 63 days/year

Days

Forced Outage Rate 1.0 % 9.0 %

Plant Available 97.4 % 753 % PA=(1-PO/365)(1-FO)

Factor

Station Use 1.0% 5.0%

TD Loss 10 % 10 %

O/M Cost 1.5 % 2.5% of the Const. Cost

Fuel Cost 0.0 $/MWh 18.43 $/MWh ILNG, 1 US$ =26 Baht

Fuel Escalation - 2.0 % per annum jassumed 3% increase in
real term for crude oil

Life Time 50 years * 25 years * according to the

discussion with MTH
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Table 4 Common Conditions for Financial Analysis
(Case-A: Materialized by the Lao Government)

Items Value and Conditions

Financing Propertion a/ Own Finance 10 %
Official Loan 80 %
Bilateral Loan 10 %

Loan Conditions al 6.0 % for interest rate and

25 years repayment period

Graced Period During Construction

Projéct Life Time _| 50vyears

Initial Fixed Asset af Construction Cost after escalation + IDC
Depreciation Method Constant Yalue Method

Income Tax 20% _

Export/Domestic a/j 100/0 (All salable energy will be allocate for

export provisiénally. )

Export Tariffin year 0 b/| 52.41 US$/MWh (39.00x(1+0.03)*10=52.41)

Export Tariff Escafation 1.0 % per year

Domestic Tarffin Year 0 o/} 34.33 USE/MWh (28.17 x (1+0.02)°10=34.33)

Domestic Tariff Escalation 3/ | 1.0 % per year

Increase of Domestic 0.0 % per year

Consumption a/

Price Escalation F/C: 2.8 % (IBRD's projection as of 1990)
L/C: 4.5 % (Thailand 1990-1993 average)

Note: af JICA's assumption or estimate
b/ According to Nam Thuenl-2, tariff escalation up to 3 %/year is accepted by EGAT.
¢/ JICA's estimate 20 kip/kWh at 1994 (1 USS = 710 kip) equals to 28,17 US$/MWh.
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Table 5 Common Conditions for Financial Analysis
(Case-B: Materialized by BOT)

_ ‘Items Value and Conditions
Share of Equity Lao PDR : Private = 25.75
Debt/Equity 70/30

Rovyalty 10 % of Sales Revenue

Payment will be made from the first year of the

commercial operation,

Interest Rate

10 % for IDC and onwards

Graced Period During Construction

Repayment Period 10 years

Project Life Time 50 years

Initial Fixed Asset o/ Construction Cost after escalation + IDC
Depreciation Method Constant Value Method

Income Tax 20%

Export/Domestic a/| 100/0 {( All salable energy will be allocate for

export provisionally. )

Export Tariff in year 0 b/

52.41 US$/MWh (39.00x(1+0.03)210=52.41)

Export Tariff Escalation

1.0 % per year

Domestic Tarif_f‘ inYear 0 ¢/

34.33 US$/MWh (28.17 x (1+0.02)°10=34.33)

Domestic Tariff Escalation a/

1.0 % per year

Increase of Domestic

Consumption a/

0.0 % per year

Price Escalation

F/C: 2.8 % (IBRD's projection as of 1990)
L/C: 4.5 % (Thailand 1990-1993 average)

Note: 2/ JICA's assumption or estimate

b/ According to Nam Thuen1-2, tariff escalation up to 3 %/ycar is accepted by EGAT.
o/ JICA's estimate 20 kip/kWh at 1994 (1 USS = 710 kip) equals to 28.17 USS/MWh.
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Fig. 3
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Fig. 4 Construction Schedule. of Xe Kaman No.1 Project
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@ Comparison of Economic Analysis Results

(a)

v

(©)

@

Se Kong No.4 Project

Transmission Line up to the Thai Border

. Casge Construction Cost EIRR (%)
Base Case 1,585 $/kW (643.6 M US$) 10.81
Case 1 (Allocated) 1,704 $/kW (691.6 M. USE) 10.01
Case 2 (Independent) | 1,700 $/kW (690.3 M.US$) 10.03
Xe Kaman No, 1 Project
Transmission Line up to the Thai Border
Case - Construction Cost EIRR (%) -
Base Case 1,649 $AW (4041 M.US$) | 1178
Case 1 (Allocated) 1,780 $/kW (436.2 M.US$) 10.74
Case 2 (Independent) 1,805 $/kW (442 1 M. USS) 10.57
Xe Namnoy Project (Mid + Down)
Transmission Line up to the Thai Border
Case Construction Cost EIRR (%)
Base Case 1,464 $/kW (433.2 M.USS) 16.67
Case 1 (Allocated) 1,575 $/KW (466.3 M. US$) 14.89
Case 2 (Independent) 1,561 $/W (462.1 M.USS) 15,10
* Xe Namnoy Project (Midstream)
Transmission Line up to the Thai Border
Case Construction Cost EIRR (%)
Base Case 1,225 $/kW (2818 M.USY) 21.83
Case 1 (Allocated) 1,369 $/kW (314.9 M.US$) 18.18
1,351 $/kW (310.7 M. USS) 18,58

Case 2 (Independent)
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“) Schematic Diagram related to Transmission Line
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