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The study shows that both plans provide a B/C less than 1.0, as shown in Table 7.3-19. At
this stage, however, Case-2, which provides a larger B/C value is selected for the inventory
from the viewpoint of evaluating the hydropower potential in the basin.

Project on The Houay Lamphan Gnai River

. The Houay Lamphan Gnai River's upstream basin lies in the northeastern part of the

Boleven Plateau and flows down through stecp rapids at the northem end of the plateau to
the mainstream of the Se Kong River. Based on the basin's topographic characteristics, the

‘Houay Lamphan Gnai Project is planned as a dam and waterway type development which
" utilizes a head of approximately 700m between its reservoir on the mid to upstream basin
- and the mainstream of the Se Kong River, as proposed in the previous study.

Houay Lamphan Gnai Project (Fig. 7.3-20)

"~ Although a number of alternative dam sites are avmlable the dam site in this study is
- selected ‘at a-riverbed elevation of 785m, where an adequate reservoir capacity can be
 assured with the smallest dam: The tailrace site is selocted where the riverbed elevation is
"160m on the downstream section of the Houay Lamphan Gnai River and where the total

length of the waterway is the shortest.

Regardmg the waterway and the. powerhouse conneetmg the reservoir and the tailrace, a

* layout consisting of a vertical shaft type embedded penstoek an underground powerhouse,
~ . and a tailrace tunnel is selected because similar to the Houay Katak Tok Project, it is
" techhically dlfﬁcult to install a penstock of an approxunately 7 00 head on the extremely _

steep slopes of the eastern side of Bolaven Plateau. -

* Based on the above the project scale is studled by three cases with HWLs of 830m, 840m
-and SSOm, as shown in Table 7.3-20. Through this study, the development plan with an
- HWL of 850m which prowdes the lughest largest B-C value, is selected.

Formulation' of_ Development Plan Inventory _
Th» results of the study descnbed in 7.3.3 are summarized in'Table 7.3-2. The detalled

: features of each- pro;ect are listed in Table 7.3-21. Although this ‘table includes
'development plans with B/Cs of less than 1 0, the development plan mventory is fotmulated

by employmg all pro_]eets studied in 7.3.3 to evaluate the hydropower potentml in the basm



At this stage, the following remarks are provided. for the evaluation of the development

inventory and hydropower potential in the basin, or for further planning including for

purposes other than hydropower development;

Concerning the reservoir type development 'proj ects, a plant capacity factor of 60% or
so is assumed for this study. However, a new economical value might be added to
these plans as peak supply power plants when the peak power demands increase in the
future.

In addition, for the reservoir type development. projects, since reservoir type

' development plans have small degrees of freedom in their planning, it is important to

consider their relation to integrated multi-purpose development plans in which the

benefit of irrigation and other contributions are taken into account:

Concerning the regulating pond type developmgnt plans, their energy potentials are

small, and do not contribute so much to the evaluation of the hydroelectric potential of |

the entire basin, nor do they _e:xert inﬂucncg:_ of any recognizable degree on the
development scheme of the basin and, ﬂrcrefore, have large degrees. of freedom in
their project scales-and relation with other activities. Also, their optirnal project scales
are affected by changes in the various social.céndit.ions that prevail around them.

As the projéct scales proposed in the Develc")pment'Plan Inventory wére_deg:idsd by thé_
srudy by. employing purposes. such as 'évaluation_ of  hydropower potential and
selection of the projects for the Pre-feasibility Study, the study does not provide the
optimum scale. - Also, the study was done using. rlver flow data produced by
assumptrons in the difficult conditions that prevailed at the time.

~In this context, the ‘Development ?lén-inventqry:proposed in this rep_cirt_ should be
- treated as the hydropower potential in the basin, studied With ﬂlc'data available at

present and should; therefore, be revised by the result of further studlcs on pnonty
projects and/or basic data obtained by further i mvcstrgatron in the future

In this report, the results of this chaptcr. arc' reviewed.wit'h the results of pré-fcasibility
studies on' the selccted pnorrty projects, The oontents of thrs review are. descnbed in
-.Chapter 13. '




Table 7.3-1 Project Cost Parameters

Unit:  US§

Item Description Unit Unli;gate

Excavation Earth (Open) m’® 4
Rock (Open) m’ 9

Tunnel m? 50

Shaft m’ 100

Underground m’ 50

Embankment Average m’ 6
Concrete Dam m’ 100
Structure m’ 150

' Lining m? 200

Base m’ 150

Backfill m’ 150

Reinforcement Bar t 1,000
Hydro-mechanical Equipment ~ Gates t 5,000
Penstock t 4,000

Trashrack t 5,000

Construction Road Plain (unpaved) km 50,000
o | Mountaino_ué {unpaved) km 70,000

| Improvement | ki 30,000
Concrete Bridge W=7m,L=25m m 5,000
' W=7m,L=40m m 8,000
W=7m,L=80m m 11,000

W=7m, L=130m m 9,000

Transmission Line km -

 Estimated separately









Table 7.3-2 Summary of Development Plan inventory of Se Kong Basin

Rated Net Maximum Annual Plant

N, Project River Catchment HWL TWL Installed Firm Construc- B-C B/IC Unit Energy  Const.
' Area . Head Discharge Capacity  Capacity Energy Factor tion Cost ' Cost Cost/KW
(km’) (m) (m) (m)  (m%)  (MW) (MW) (GWH) (Ye) MS$) (M$) ) (US&/KWH) {USS/KW)
1 Se Kong No. 3 Se Kong 9710 160 95 59 588 298 265 1603 61 691.1 55 107 4.74 2315
2 Se Kong No. 4 Se Kong 5400 300 160 140 288 346 331 1925 63 754.9 176 1.21 431 2182
3 Se Kong No. § Se Kong 2600 500 300 186 158 253 225 1353 61 574.6 57 1.09 467 2215
4  XeKamanNo.1  XeKaman 3800 280 118 159 186 - 255 250 1354 61 5207 29.6 1.52 423 2045
5 Xe Kaman No.2  Xe Kaman 1770 380 280 86 72 53 38 302 64 3083 213 037 - 11.20 5768
6 DXe _Kéman No.3  XeKaman 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 21 115 113 597 59 4504  -16.0 0.68 8.30 3908
8 Xe Namnoy Xe Namnoy 91273 - . 520 - 255 0228 1499 67 - 429.6 24.5 1.52 3.15 - 1685
8-1  Midstream Xe Namnoy/Xe Pian 3 749 760 280 446 50 192 186 1161 69 313.6 232 1.67 2.97 1637
8-2 D Downstream Xe Namnoy N273 280 200 74 100 63 63 338 61 116.0 8.9 1.70 3.78 1828
9 Houay Katak Tok  Xe Namnoy : 199 880 100 730 16.7 105 104 - 550 60 137.6 15.7 2.03 2.15 1312
(Houay Katak Tok) ' ' ' :
10 NamKongNo.1  NamKong 1250 340 160 163 75 105 91 518 56 2330 1.9 1.07 4.95 2223
11 NamKongNo.2  NamKong 850 . 460 340 108 32 30 27 184 7 124:9 51 0.63 7.48 4209
12 NamKongNo.3  NamKong 600 540 460 4 2. 21 19 112 62 100.5 -5.2 0.53 9.87 4859
13 Xe Xou Xe Xou 1480 . 180 120, 55 7335 33184 60 . 1421 58 063 8.48 4081
14  Dak E Meule Nam Emun a6 - = s - 138 13 660 55 3932, 38 091 660 2844
14-1 Upstream N_ain Emun ' 230 960 760 170 16 23 22 115 56 - 1226 69 . 049 11.80 5256
142 Midstream Nam Emun 446 770 380 o408 33 115 114~ 545 54 - 2706 3.1 1.10 5.50 2354
15 HouaylLamphan HouayLamphan Gnai = 195 840 160 . 69 16 87 84 500 66 182.1 56 128 400 2103
Gnai. o : e | - R : _ : _
Total / Average 16460 - - 2175 |23 1178262 51615 - - 482 2373

1) Planned as daily regulation type with 6 hours peak power duratioﬁ (All the others are planned applying 12 hors peak power duratlon )
2) Figures obtained by adjusting firm capacities of daily regulatlon pro_}ects to the ﬁgurcs for 12 hours pwk power duration.
3 Inc]udcs 223 km’ of the Xe Pian diversion scheme .












Table 7.3-3  Justification Study on Se Kong No. 3 Project

_ Item ‘ : Unit - Case-l Case-2 Case-3
High Water Level : m ' 140 150 | 160 |
Net Storage Capacity - - - MCM 1,315 - 2,630 2,630
Firm Discharge om0 213 294 | 294
¥ Maximum Discharge | s | 426 588 588
[ instatted Capacity B _ oMW : . 1142 ' 244 _ 298
Firm Capacity (12 hours) TMw | 121 189 | 25|
Annual Brergy - T | GWH | 871 TTLize | 1603
| Plant Factor ' . % : _ 70 53 .o 61
Project Cost : | M$ S 4636 | . 621.6 691.1
e M$ EICHE 1106 55
BIC - | | m 085 107
_UniiEnérgy Cost .~ - ) “Teoxwn | 585 L6007 4.74.
Unit Construction Cost T skw | 3256 2,543 | 2315 |
Selected Case ' - . _ _ ¥ :

Table7.3-4 Justification Study on Se Kong No. 4 Project

i Ttem : * Unit . Case-1 Case-2 Case-3 .

High Water Level © -~ ' - ‘m S 280 300 . 320

| Net Storage Capacity .~ o | MCM . - 1,287} 1,287 ' 1,287
| Firm Discharge - oL oms T 144 T 144
. Maximum Discharge. L ENE 288 o288 . 288
Tnstalled Capacty T Mw o e | 7
Firm Capacity (12 hours) | MW T m i 385

[ Annual Energy . —Town | tew| 193 2,220
‘ _Plan'tFacior B 1 % S 62 63| o4
et cost M | 6187 | 7349 520.1
| ws | 2] el 156
Bc . . lo= 1 T 122 1.21 1.15
Ty T R IR .

| ;U;lit'éons'tnict_ion'COS_t_.: | OSAW L 06 | 2182 . 2,317
:S_electt_:d.Cc':lse S - 1 . e b ”*. ' - .



Table 7.3-6 ~ Justification Study on Se Kong No. 5 Project

Case-2

o Item Unit ‘Case-1 Case-3
High Water Level m 460 ] - 480 500
Net Storage Capacity - MCM 1,403 |- 1,403 1,403
| Firm Discharge s 79 79 79
‘Maximom Discharge m’/s 158 | 158 158,
Installed Capacity MW 187 221 253
1 Firm Capacity (12 hours) MW 136 184 225
| Annual Energy GWH 1,042 1,209 - 1,353
/| ‘Plant Factor % 64 62 61
Projcd Cost M$ . 409.3 | 4793 5746
BC MS 0.0 53 57
B/C - 1.00 110 1.09
Uriit Energy Cost ¢/KWh 432 4.36 467
“Unit Construction Cost $kW 2,192 2,166 2,275,
Selected Case - ' L
Table 7.3-6 Justification Study on Xe -Ka'mah No. 1 Project
Ttem Unit -| - Case-l Case-2 - Case-3
_.High Water Level m 260 - 270 - 280
__Nét Storage Capacity MCM 833 833 833
Firm Discharge m/s 93| 93 .93
_ MaximumDischarge mals 186 | 186 ' _'186
- [ Installed Capacity MW ) 39| MEEYT)
Firm Capacity (12 hours) MW _2_1.8 234 250
Annual Energy GWH 1,169 1262 T 135
| Plant Factor % 60 60 ' Cel
Project Cost M$ 139.1 a9 | 5207
BC MS$ 268 285 | 296
B/C - 156 | " - 154 152
Unit Energy Cost CT/xWh |- 413 4171 . ='.4.-23. |
Unit Construction Cost SKW 1,976 2,003 2,045

Selected Cass_a

il I'-‘h
ey




Table 7.3-7  Justification Study on Xe Kaman_No. 2 Project

_ Itern Unit Case-1 Case-2 Case-3 Case-d
High Water Level o 380 400 420 - 440
Net Storage Capacity MCM 239 481 577 577
Firm Discharge s 36 45 46 46
Maximam Discharge s 7 90 0 92
Installed Capacity . MW 53 78 .97 116
Firm Capacity (12 hours) MW 38 51 72 96
Aniwal Encrgy GWH 302 400 506 609
Plant Factor % 64 58 §0 80
Project Cost TMS 3083 407.3 548.6 680.8
B-C M$ 213 27.8 -313 449

|B/C - 0.37 0.38 0.38 0.40
Unit Energy Cost C/kWh 112 112 1.9 123
Unit Construction Cost KW 5,768 5,199 5,655 5874
Selected Case - v

Table 7.3-8 Justification Study on Xe Kaman No. 3 Project

_ o Ttom “Unit 1 Cased C_asé-i Casc_:-fi
High Water Lével o m 790 . 790 790
Net Storage Capacity ~ MCM Daily Regulation Daily Regulation Daily Regulsgeion
Firm Discharge s 6.0 6.0 6.0
Maximum Dischargé ‘m'fs 12,0 18.0 24.0
Ins_tallcd Capacity MW 38 59 79
Firm Capacity. S MW (12 hrs) 38 (8 hrs) 59| (6 hrs) 79

a A’_nnuai Eﬁergy '  GWH | 285 375 441

| Plant Fat_:tbr  ‘_ ' % 84 .73 63
Project Cost CM$ . 91.9 105.7 1185
B-C. M$ 71 10 12.1
B/IC . - 1.70 1.88 1.93
Unit Energy Cost ¢/k_Wh 3.55 3.10 2.95

"~ Unit Cons_t;upﬁon'COSt KW 12,389 1,792 1,491
-' 'Séléctcd Case - - R E




Table 7.3-9

Justification Study on Xe Kaman No, 4 Project

Unit

with A,B & C

Item with A,B,C,D & E
_ | : Case;l Case-2 )

High Water Level m 1,080 1,080
Net Storage Capacity MCM 1,063 _ 1;063
Firm Discharge mfs 10.4 7.5
Maximum Discharge m/s 20.8 1507
Installed Capacity MW 115 5]
Firm Capaciiy (12 hours) MW 113 . 80
Annual Energy GWH 5971 427
Plant Factor % 59 60
Projeci Cost M3 450.4 3388
B-C MS 4160 .13
BIC - 0.68 064
Unit Energy.Cost C/kWh 8.30 872
Unit Construction Cost - KW _ - 3,908 4,155
Selected Case = *

Table 7.3-10 Justifi‘cation Study on Xe Namnoy Midstream Project

Item Unit without Xe Pian Diversfon
* Case-1 Case-2 Case-3 Cas_e—&
- High Water Level m '750 760 770 . 780
Net Storage Capacity TMCM 85| 255 255 | 255
-{ Firm Discharge mfs 13.0. 20.4’ 204} 20.4
Maximum Discharge mls 26.0 40.8 808 40.8
Installed Capacity MW- ;95 Rt 161 . 165
Firm Capacity (12 hours) MW 94 152 159 163
Annual Energy ' GWIH 636 887 909 | 932
[ Plant Factor % .16 65| 64 _'65'
Project Cost M§ 175.3 256.2 290.7 '343.8
BC M$ 105 180 Tleol 14|
BC _ - “1.55 1.64 CLs0l L L300
Unit Energy Cost C/kWh - 3.03 318 - 3 T4.06 |
Unit cmsimcuon Cost $/kW 1,844 1639 4:1,806 : © 2,088
Selected Case - ' o 1 '




Table 7.3-11  Justification Study on Xe Namnoy Downstream Project

: : o ~ without Xe Pian Diversion/

© Ttem . Unit _ with H, Katak Tek

' ' " Case-1 " Case-2 Case-3
High Water Level S m S 280, Co280 | 280

i Net Storage Capacity I} MCM ' 1 ‘ 1 R 1

Firm Discharge : m¥s | 16.5 165 - . 16.5
Maximum Discharge ] mfs 495 | 66.0 . 150
“Installed Capacity _ MW. N B ol 48
Firm Capacity’ . MW |  (8hrs) 31| . (6hrs) 41 (6 hrs) 41
Annual Energy T GwH | 21| 254 263
Plant Factor 1 % T 80 69| o4
Project Cost T _ M$ : 714 |- 8581 93.5
B-C o ™M | s6| 6.4 63
B/IC A - : T S U e X B
Unit Energy Cost . C/kWh 3.56 | . 3720 0 38
Unit Constrﬁction Cost i SKW 2,278 2,051 1,967
Selected Case -~ - T T

' Table 7.312 Ju’é_'t_ification Study on Xe Pian Project -

' ltem . Unit _ without divérsion to Xe ﬁamnoy
o | Casel Case2 | - Case3
High Water Level - m . 760 | ' 60y . - o 760
Net Storage Capacily ~ | MCM | Daily Regulation - | Daily Regulation - | Daily Regulation’
Firm Discharge T wh | 30| T30 3.0
[Maximom Discharge | mh | sol 2o| 15.0
' In’sialled Capacity _ B MW o 23’.0_. 300 -, 380
"éinﬁCﬁpacity_ _ g MW (8hrs) 230 (6hrsy - 300 . (6hrs) 300
[Amnoal Energy | owH | 154 T 189 20
Plant Factor = % L A 61
| Project Cost [ owMs | 53.9 594 647
B . - boMs 35| sz 5.9
e | - [ w0 1@
["Unit Energy Cost. _ CAWR | 35 - 35| . 35
[kt Construction Cost |  $AW T aaez | . 4,90 . L700
Sclocted Case I T A | S




Table 7.3-13 Justiﬁcatic_:-n Study on Xe Namnoy Project (Mid + Down})

Item Unit Case-1: without Xe Pian Diversion
_ Midstream Downstream | .~ Xe Pian Total
High Water Level m 760 _ 280 760 -
Net Storage Capacity MCM 255 Daily Regulation Da=i1y Regulation -
Firm Discharge s 204 7165 30 -
Maximum Discharge m*/s 40.8 75.0 150 -
Instalied Capacity MW 156 48 . 38 242
Firm.Capacity_ MW (E2.hours)152 | (Ghou.m)4'l'('21) (6 hours)30 (15) (12 hours) 188
Annual Energy GWH I 268 a0 1,358
Plant Factor | Y% 65 64 61 64
Project Cost M$ 256.2 9.5 47 - 414.4
B-C M$ 180 63 (19) 5009 152
BIC - 1.64 161 (0.82) 1.82 (0.88) 1.33
Unit Energy Cost Ccwh 318 3.83 T30 3.36
Unit Construction Cost $AW 1,639 1,067 1,700 1712
Selected Case | - T - R i
Note) | Figures in parénthcées aré' of evaluation with the condition of 12 hours peak power duration,
Item Unit . Case-2: -with Xe Pian Diversion
o | Midstream Dﬁwnétream_ ] - Xe Pihn Total
High Water Level - m 760 280 - -
Net Storage Cg\'pacify MCM 255 | Daily Regulation - -
Firm Discharge _m3/s_ 250] 3341 - -
Maximum Discharge m’/s 50| . 100 - -
Installed Capacity . . MW 192 63 - . 255
Firm Capacity MW | (2hours) 186 | (6 hours) 63 (42) - | (12 hours) 228
Annual Energy GWH - L) 338 B 1,499
Plant Factor % 69 61 -l 67
Prbje&_Cost M$ 3136 116.0 - . 4206
Isc M$ 232(. . 89(13) - 245
Bkc_ . - 1670 170 (1.11) - - 1.52
[Unit Energy Cost CKWh 297[ 378 - 315]
"Unit Construction Cost $IkW 1,637] ;1,328 - el ."'1,68'5‘ .
Selected Case ' - * DR - 5 |

Noté) Fignres in parentheses are of 'evaluation with the condition of 12‘hours peak power duration, _




Table 7.3-14  Justification Study on Hounay Katak Tok Project

_ lt_crﬁ | K | [_Iﬁit | Case-1 Case-2 Case-3
High Water Level Som o 870 880 . 890
Net Storage Capacity | MCM 85 142 ' T4
[Firm Discharge s 76 84| 84
4 Maximum Discharge 1 s T 152 167 16.7
" [installed Capacity | MW | 9 05| 107
Firm Capacity (12 houts) Taw | 92 oa ] . 106
Annual Energy | awa T s0s| 550 T 560
Plant Factor % | e 60 " 60
Project Cost S 1o ME C1215 | 137.6 <. 1579
BC Y 14.3 15.7 ' 14.0
BIC | T - 2.07 203 sl
Unit Energy Cost Teawn | 26 s a0
Unit Construction Cost _ S SAW _ 1,304 S L312 | 1,482
Se.lf,‘cted- Case | _ . - _ : Sk ' '

* Table 7.3-15  Justification Study on Nam Kong No. 1 Project

fem | Unit Case-1 Casez | Cased
"High Water Level . ' m o 30 o 330 | - 340
Net Storage Capacity . T™mem | 15| 2901 . .. 435
Firm Discharge | /s T 29 | 37
Maximum Discharge a : m’/s B s8¢ . 75
Tnstalled Capacity 3 MW s 771 . 105
Firm Capacity (12 hours) - MW | sl 6| ol
Annual Brergy T owa | 60 a0 518
Plant Factor % | 75 6T 56
Project Cost T Ms |- 1550 192.2 2330
BC. | Tms | 08| 04| 19
BIC R T < | ow T0z] 107
_Unit_lzner'gy.cbst- . T eawn | 473 R - 4,70 498
["Unit Construction Cost - T Tsaw | 28 2509 | . 2223

S'_e!ec':ted_Caéc K o .‘._ .- g ' o 1 .




Table 7.3-16  Justification Study on.Nam-Kong No. 2 Project

Case-2

_ Item Unit " Case-1 . Case-3

High Water Level m - 460 470 . 480
Net Storage Capacity MCM 93 196 o283
Firm Discharge m’/s 16,0 219 249
Maximum Discharge - m/s 32 44 50
Tnstalled Capacity MW 30 45 56
Firm Capacity (12 hours) MW 27 41 31
“Annual Energy GWH 184 242 285
Plant Factor % 71 62 3
Project Cost M$ 124.9 167.0 | 2121
B-C ©MS$ -5.1 5.9 -1.9
B/IC . - 0.63 0.68 0.66
‘Unit Energy Cost C/xWh 748 7.59 820
Unit Constraction Cost. S $kW 4,209 | 3,741 3,792 |
Selected Case - *

Table 7.3-17 . Juétiﬁ_cation Study on Nafn Kong Nd. 3 Project_ |

pry

Ttem Unit Case-1 Case-2 _

. High Water Level m 530 540
Net Storage Capacity MCM 66 199
Firm Discharge m*fs 11.0 16.2
Maximum Discharge . Cmhs 22
Installed Capacity - MW i2 21
Firm Capacity (12 hours) MW 11 19
Annual Energy GWH 75 112
Plant Factor Y% .72 62 |
Project Cost MS$ . 75.7 100.5
B-C M$ 4.8 4 -5.2
BIC - 0.43 0.53|
Unit Energy Cost| C/kWh L1L14 | 9.87
Unit Construction Cost $AW 6,342+ - 4,859 |

| Selected Case un . LI




kW

Table 7.3-18 - Justification Study on Xe Xou Project
_ Item | - Unit ‘Case-1 Case-2 Case-3 Case-4
High Water Level . m 160 180 - 200 220
Net Storage Capacity MCM 464 464 464 464
Firm Discharge m*/s 36.6 36.6 36.6 3661
Maximum Discharge s BEZ 7 73 7
Installed Capacity MW 21 35 43 61
Firm Capacity (12 hours) . MW 16 33 a7 50
Annual Bnergy GWH T 184 269 | 343
Plant Factor % 61 60 64 64
Project Cost M$ 1073 142.1 2311 346.4
1B-C MS 6.6 -5.8 -12.0 -20.0
BIC. = 044 0.63 0.54 047
U_nitEnefgy Cost | CKWh 10.47 8.48 9,72 11.12
Unit Construction Cost ' s3] 4081 4,969 5713

Selected Case




Table 7.3-19  Justification Study on Dak E Meule Project

Case-1: . with A,B,C,D and E Reservoirs

Item Unit Upstream - Downstream :To:ta_l
C - Project Project o :
Iingh Waler Level m 960 770 -
" Net Storage Capacity - MCM Resv.A 144 - -
Firm Discharge . - mfs 3.0 - 16.5 -;
Maximum Discharge m’/s 16.0 33.0 -
Installed Capacity MW 23 115 138
Firm Capacity (12 hours) MW T2 114 136
Annual Energy GWH 115 545 660
Plant Factor % 56 . 54 . 55
Project Cost Ms 122.6 |- 2706 3932
B-C - M$’ 6.9 3.1 -3.8.
BIC | - 0.49 1.10 0.91
Unit Bnergy Cost CAWh T8 55 66
Unit Construction Cost ' SIRW '5,256 2354 | 72,8_44
Selected Case - * £ *
Case-2: with A,C and D Reservoirs
Item Unit Upstream Downstream | Tot#l
Project - Project
High Water Level m 960 770 -
Net Storage Capacity MCM Resv.A 144 - -
Firm Discharge m’/s 9.8 18.0 -
Maximum Discharge m’/s 19.6 36.0 B
Installed Capacity MW 29 126 155
Firm Capacity (12 hours} MW 28 - 124 152
Anrual Energy . GWH 143 598 741
Plant Factor % . 56 " 54| 35
Project Cost M$ 176.9 2958 4727
B-C . M$ 113 T34 19|
B/C - - 0.42 1.10 0.85
Unit Energy Cost C/xWh 13.6 . 34| 7.0
Unit Construction Cost $/kw : '2,353' 3,054

Selected Case

-



Table 7.3-20 * Justification Study on Houay Lamphan Gnai Project -

Item

Case-3

o Unit Case-1 Case-2
High Water Level m - 830 340 850
Net Storage Capacity MCM 38 76 114
Firm Discharge “mfs 6.0 80 | 9.4
Maximum Discharge m’/s 12.0 16.0 18.8
Installed Capacity MW 63 87 103
Firm Capacity (12 hours) MW - 62 84 .99
EAnmjal Energy GWH 406 500 547
Plant Factor % 7 66 el
Project Cost M$ 138.4 182.1 233.8
B-C M$ 43 5.6 40|
BIC | = © 128 1.28 1.15
Unit Energy Cost - ¢/kWh 3.7 4.0 4.7
Uinit Constroction Cost | saw 2,183 2103 | 2268 |
- * '

Sgiec;ed Case




Table 7.3-21 Profile of Projects in Development F?an Inventory (1/5)

2,275

Construction Cost per kW

2,182

Project © Unit Se Kong. - _
| . No.3 " No.d No.5 .
Hydrology - o
Catchment Area km’ 9,710 5,400 2,600
Aﬁnual Inflow Volume 10°m’ 13,140 6444 | 2810
'Avcrage Inﬂow : m’/s 417: .-204 | g9 -
Project Structure _ _ | _
Dam Height x Crest Length m 80x2,090 155x880 170x520
Tunoel Length m - - 850
- Open Channel Length m 550 -- -
Penstock Length - - - m 500 870 .340
Reservoir _ _ .
High Water Level m 160 300 500
Low Water Level m 149 201 469
Gross Storage Capacity 10°m® 7,103 7,776 3,551
Effective Storage Capacity 10°m? 2,630 1,287 - '1,403 :
Regulation Ratio % 20 20 50
Regulated Firm Flow m'/s 294 144 79
Power Generation Plan _
Tail Water Level m 95 160 300
Maximum Gross Head m 65 145 . 200
Net Head m 59 140 186
Maximum Discharge m3/s_ 588 - 288" - 158
Installed Capacity MW - 298 346 253
Firm Capacity MW 265 331 225
‘Annual Energy GWh 1,603 1,925 - 1,353
Plant Factor % 61 63 61
Project Economy IR
Construction Cost" 10°§ 691.1 7349 - 5746
[ Net Benefit (B-C) 10°§ 55 176 57
Benefit Cost Ratio (B/C) - 107 121 T 1.09
Energy Cost C/kWh 474 431 4.67
$kW 2,315

1) Construction cost méludgs transmission line cost and excludes interest during_'constmétiqn.

7-44




Table 7.3-21 Profile of Projécts in Development Plan Inventory (2/5)

Project Unit | Xe Kaman
' |  Neo.l No.2 No.3 No.4
Hydrology _ : '
Catchment Area km® 3,800 1,770 655 - 381
Annual Inflow Volume 10°m® 4,177 1,926 758 386
Average Inflow m'/s 132 61 24 12
Project Structure
Dam Height x Crest Length m 170x410 . | 1105290 30x150. | A55%500
o - B:110x1040
C:M
D'65%340
_ - E:50x280
- Tunnel Length ‘. - - 5,000 23,200
Open Chanoel Length m - - - -
Penstock Length ' m 580 110 950 2,300
Reservoir - _ ' )
High Water Level m 280 380 - 790] - 1,080
Low Water Level m 276 342 788 - 1,063
Gross Storage Capacity 10°m® 16,208 431 1.5¢ 26}
' Effective Storage Capacity. 10°m’ 833 289  Dpaly 18]
. o P : : : Regulation ' .
Regulation Ratio % 20 15 I
Regulated Firm Flow mls 93 36 6.0 104
Power Generation Plan’ L . ' '
Tail Water Level m 118] 280 380 . 380
- Maximum Gross Head m L 162 100 410 700
Net Head - | m 159 86 3gs| 644
Maxirmum Discharge m'fs 186 2l 24 21|
Installed cap'acit'y' MW 255 53 790 115
1 Firm Capacity MW 250] 38| hours) 79| - 113
- Annual Energy . GWh 1,354 302 441 597
Plant Factor - % 61 64 63l - 59
Project Economy P - '
Construction Cost” 10° | 5207 - 3083 118.5 450.4
-'_NetBeneﬁt(B -C). 10° | 29.6 2130 124 160
Benefit Cost’ Rano (B/C) e 152 037 193| 0.68
" Energy Cost - cawh| . 4230 112|295 830
Constriiction CostperkW $/KW 2,045 5768]" 1491- 3908 .

S 1) Constructlon cost mcludes tra.nsnussmn lme cost and excludes mterest dunng construcnon [P

7 45 ._ -_




Table 7.3-21 . Profile of Projects in Development Plan Inventory (3/5).

Project 't Unit . XeNammoy H. Katak
o ) | Midstream | Downstream B Total_ Tok
Hydrology |
Catchment Area _ km? | (529+220) [(1,252+220-199) —- 199
o | o | e T T 1em o .
Annual Inflow Volume s 1,151 2,209 _ ] 299 L
- Average Inflow ] ms 36 70 - | 9
Project Structure | o e ' o
Dam Helghtx Crest Length m 50x920 : 30x230 . ~ 65x260 |
Tunnel Length m 9350 3500 | - | 6000
- Open Channel Length m 1,400 - - -
“Penstock Length m | 1390 20 | - |- 900
Reservoir . ' ‘ | ' L
High Water Level - ' o om 760 280 - - 880
Low Water Level T m 41| 278 B R T
Gross Storage Capacity : ' _ 10’ 323 | ‘,16 ~ _C 316
Effective Stoi'age Capacity | _ | 10°m? | 255 | Daily Regulation| - - SISV v P @
- Regulation Ratio. % 22 - - - - 47
Regulated Firm Flow - m'fs | - 25.0: L 334 — ._ 8.4
Power Generation Plan 1 | R I B o
Tail Water Level m | 230 ' 200 s 100
“Maximum Gross Head | m . 480 . RO - 5600 | - 780 -
“Net Head o T m | 46 | @ | swo | w0 |
Maximum Discharge ol ms 50 - 100 T 167
Installed Capacty | MW | 192 63 | 255 | 105
Fitm Capacity | MW 186 |conour 63(42)| 228 B 104.--'
Annual Energy T [ Gwn| 1161 | 338 | 1499 | S50
_PlantFactor % poes 61 | 67 i 60
Project Economy - A . R T ._ o
" Construction Cost? .~ . - 10°% | 3136 1160 4296 7| 1376 .“
‘Net Benefit (B-C) ' 0% | 32 1 8oty | 245 | 157 |
Bencfit Cost Ratio (B/C) |~ - 167 | 100D | 1520 | 203
‘Energy Cost C _ C{CKWhy 297 1 378 | ) 315 ' 275
‘Construction Cost pel kW . $/kW. N 637 | 1,828 |- l' 685 | L, 312
1) Construction cost mcludes tra.nsmlssmn lme cost and excludcs mtcrest durmg construcuon -
2) Flgul‘cs in parentheses are of evaluation with the condmon of 12 hours' peak power duratlon
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| Table 7.3-21 Profile of Projects in Development Plan Inventory (4/5)

7- “47

Project Unif _ Nam Kong Xe Xou
__ Nod | Noz No.3
Hydrology . _
Catchment Arca ki 1250 850 600 1,480
Annual Inflow Volume 1050 | 1,460 963 677 1,534
Average Inflow ms | 46 31 21 - 49
Project Structure _
Dam Height x Crest Longth m | 85x380 | 70x270 | 65x330 | 70x360.
Tunnel Length m 3,700 2,700 1,000 750
- Open Channel Length m -- 100 - -
Penstock Length m 440 | 6lo 150 260
Reservoir S | o |
High Water Level m 340 460 540 . | 0 180
“Low Water Level m 308 448 532 s
- Gross Storage Capacity 10°m’ | 612 171 377 2,328
Effective Storage Capamty 10°m® | 435 98 199 464 -
~ Regulation Ratio ‘ % 30 10 29 30 0 |
Regulated Firm Flow s | 373 160 62 | 366 |
Power Generation Plan o |
| Tail Water Level m 160 340 460 | 120
Maximum Gross Head m 180 120 - 780 60
Net Head m 163 108 74 55
-~ Maximum Discharge - m/s { 75 32 32 73
“nstalled Capacity TMw | 105 | 30 21 35
Firm Capacity MW 91 27 19 "33
A:muaJEngrgy" GWh- 518 184 112 184
“Plant Factor T | s | 62 60
' Prolect Economy o o
'_ConstructlonCost) 0% | 230 | 1249 | 1005 | 1421
' Net Benefit (B-C)- 10 ) L9 5.1 520 | 58 ]
“Benofit Cost Ratio (B/C) | - 1.07 0.63 053 | 06 |
TEnorgy Cost - “Teawn| 495 | 748 | 987 | 848
~Constryction Costper kW '$)fkw' _'2,223' a0 4359 4,081
i) ' Construcuon cost mc]udes transmlssmn hne cost and excludes mterest dunng construction




Table 7.3-21 Profi Ie of Projects in Development Plan inventory (5/5)

'748

Prolect Unit : DakEMeulej o H. Lamphan |
| ' Upstream | Midstream | Total - Gnai
Hydrology _ .
Catchment Area km®> | 230 446 - 195
Annual Inflow Volume 10 | 286 . 565 - 364 .
Average Inflow m’ls 9 18 - 12
Project Structure .
- Dam Height x Crest Length .m A:80;x290. C:110x450
ST S o D: 45x220
| | F:40x170 __ _
Tunnel Length m 4,700 | 14,600 19,300 | - 4,800 -
Open Channel Length m -
Penstock Length m 650 1,500 2,150 2,100
Reservoir _ . '
| High Water Level mo| 960 770 - 840
Low Water Level m | 950 - 765 - -~ 811
Gross Storage Capacity 10°m® | . 470 '3 - 99
Effective Storage Capacity 10%% | 144 1 - 76
“Regulation Ratio % | - s0 | . - A 1
Regulated Firm Flow m¥s | 8.0 16.5 - 8.0
Power Generation Plan _ N R
Tail Water Level m 760 .| 380 - 160 |
Maximum Gross Head m 200 420 - 6200 | 680
Net Head a m 170 | 405 575 | 629
" Maximum Discharge ms | 16 33 - = R _; 16 :
Installed Capacity MW 3| 15 138 T
Firmcepacit_y' ' ™MW | 2 114 | 136 | 84
Annual Energy Gwh | s | sas | ee0 . | - 500
Plant Factor % 56 54 55 66 P
Project Economy T N - R
Construction Cost? 10°%° | 1226 | 2706 39'3__.25’3_ S8
“Net Benefit (B-C) 0% | 69 | 31 | 38 | 56
.BcneﬁtCostRatlo(B/C) B S S ™ AR O T B T R 128
Energy Cost ' C/KWh | I'l'.S.’:'f 55 1 66 o '4.0':
Constructlon Cost per kW . $/kW 5,256 2, 354 2,844 1 2 103
1) Constructlon cost mcludes transmlssmn line. cost and e\:cludes mtercst durmg constructmn
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PLAN OF XE KAMAN NO.3 PROJECT
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PLAN OF XE KAMAN No 4 PROJECT

L L L J
e] 1000 2000 3000(m)
- et —
. ; Tl ._.= - - 3
o . J 0 o R S TR B ot 7 ':ﬂ
L) % B
{l y 4 A " ¥ A I‘"j‘-“' 2 '{ +
) a 3 »:
o
s A\ ! 3 T A
v,
g’ i A 13 PA - 3 A
¢ L) 3
e O A : 5 I e, | NTAKE _
o e AN DAM st ol s TR WD
3 AT P R 7 L 3 A ; e
A% 2 l’é i $1 P ('} 0, . - A : ‘ 2
P b 3 LY. S B ":‘n =N 7 o
e ! . Sy ¥ 3 JE ey ¢
BN et X INTAKE Y SR S gL Y
(o £ NIRRT i TN T b} 5 g 5 3 /
2 3 ) z H ; S b
3 e e - 3
AT AN o e S y S = e A : "

SURGE TAN MRS o A s N o } A . )

L 1y ¥ 129
i ; ) AN Y i 5 S ) v

La ot 1905

i A - 3 (TR EY R o) .. B

Delrs ; : HEADRACE TUNNE S AR AN e

i Y EADRACE TUNNEL m/ _ LY . SRR I i o ‘
\}“ \L U JJ}’ E."'- Ve 4 2 - P i = 5 ,ﬂ{ Khed

chE KAMANMZ. : ) X ;HE“; ;”) ‘ 2 ) @ :" ”I' ! . G -(:-:-:Tz_\' 2 ’ ; 5 3 B \_r s

T i 20 4% : g i == 3 % 2 )t A Sl

l‘;ﬁﬁ"ﬁiiﬁ- o

s A
\CK; i )3\\2;5

3 7 3 2 PEIC Sy )
n-an = e i k[d r ‘?‘ : £¥
B = = o ; :‘ " ‘-J :"‘ jé ! .?\ —9.“- d ,;—‘
) ‘*ﬁ 15 fhe=s; ) ) i o4 PRl >
A Y rate X e PV I e Y
SINTAKE CENS SN AR bt DL e ety

[k b

¥ =L % &7 & § 7 5 - =
n - 7 i .
Ui 7 & oA s, S ) 't’“" \ 5
Xt () = 7 ‘ \1;
W e o 2 S ’
: < SRy IR I el
2L DAM 2 & y NE i f gliny:
il 7 i o
X O W\.L'l T e A A
.,_ o ¥ fiNTAK Vs .t’ 4 ;-_A‘ 0 s 1870y ! A § 5
- p A, - 2 " &
& ¥ e h s e e | 5 X (§\ S5 X )
hEss 7 \{ & ﬁ !
W :, H N ) Iy
& £ N 2,
DAM 3 R L AR
"\\ 7 N Py ¢ e 500 K i b
j')( VRt i g v ‘ r(n X 3 k\ @ 1A ;:: Biiee %%ﬁ:}\fm
i ' Ty =2 ) R T e A s
i R 4 C ) 2 A Y
? ) ; - \ < T ke i p b H
jms 5"““‘\[“" o o &5 B = A :"',, \§ i3 "1 ' (8 Z ) v ".,:V
"} f "'7-.-»1.. "- s, 4 i & N tc 3 ity A :
- n;.lf,’:-!: % gy ] S old i - i ) = £oy
e " 140
vt g

Rl D s

[
i
¥
o
(=Y
R

\ XE KAMAN No.4 PROJECT
% 2l g s PLAN OF THE PROJECT

' B £ Fig. 7.3-12 (1/2)

7-65









CROSS SECTION AT THE DAM SITE
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