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Table 4-2 Quantilative Analysis of Calcareous Rock
Resault of analysis 1/ Hesuit of norm calculation ) 2/ Result of norm ealculation! 1
Lecality Locality Rock Name —4= e 4
Na. Compaosliion T (wt) Compaosition % (wij Con:posltlon % (wh
Cafy 51.6 Cacly 92,0 Cachy 87.2 1
- Right bank tear Dolomitle MgO 2,4 MgCO, 4.5 CaMgtCOsiz 9.3 i
@ No. 8 site iimeatone 510z 1. — e 8102 2,3 h
AlzOs 9.36 | p— — Alaly 0,46
(Formatibn ) Total 56.866 Total LT:1%:) Totak 99.16
Sink hole at left bank Calcitie Cal 35.1 CaCOg 62,64 CaCly 15,93 .
@ of Hual Tong Thal dolomite MgO 1.2 MECO3 35.98 CaMg{COg)2 .69 |2
5105 0.2 — S0 0.2
El.470m (Formation Dy | Total 54.5 Total 98,62 Total 98,61
Ca0 32,3 Cacog 57.64 CaCoy 872 | |
@ Right bank of Husi Daotomlite MgO 19.7 MgCOq 41.21 CaMgiCOs2 806,13
Tong Thal 5102 0.1 S0y 0.1
EL.260m {Formaition D) Totzl 51.5 Total 94,83 Total 98,86 |
Ca0 30,9 CaCOqy 55.14 CaCOy 2.15 i
3 Right bank of Huad Dalomite MgO 21.1 MgCOy 44.13 CaMgiCOq)2 86,52
O Tong Thal 5102 0.2 —_— 5109 mz
EL.430m {Formatlon Dj Total 52.2 Total 98.27 Total 85,37 |
Ca0 30.8 CaCOgy 55.0 CaCly 14,6
Hurl Du Ngae Cateitie MgO 20,3 MgCOy 38,1 CaMg(COg)n 8.5
€] dolamlte 510z 1.2 — — 5102 1.32
AlaOg 0.33 o AlaOy 0,13
El.5%m {Formatlon D) | Total 52.73 Total 93.1 Total 94,73
CeD 0.6 CaCOq 54.61 CaClny 1.72
@ Left bank noar Dolemite MgO 21.3 MgCOy 44,55 CaMg({COgl2 9T. 44
No. 2 site il 0,1 — 5102 0.1
(Formatlon D) | Total 52.0 Total 49.16 Total 89.26
Ce0 2.2 CaCdy 3.9
Har! Pachi Calcareous g0 1.8 MgCO3 3.4
G shale Si0z 56.8 —_ — Bl
AlgOg 19.20 —
EL.7¥m (Formation Cj Totzl 92.0 Total 7.3
Banded sandy Ca0 39.3 CaCOq 76.13 CaCln 65,42
Left bank at Nam limeatone MgO i.9 MgCOqy 3.9 CaMg{CO3)2 8.68 7
Chos damatte S0 20.2 — — S0 54,3 |-
{Formation B) | Total 6l.4 Total T4.1 Total 94,3
Ca0 2,2 CaClg 84.6 CalCOs 78.8
@ Left bank near Banded aandy MgO 1.2 MgCOy 2.3 CaMg(COyia 4,66
Mam Chon damaite Hmestone 8t02 7.3 —_— —_— S1On 5.16
Alzon 3.43 3/ CaAlzSia0s .45
{Formation B) Total 53.33 Total E6.9 Tatal 98.07
CaC 49,0 CaCOy £9.1 CaCh 87.2
Hual Tong Thai Banded aandy MO 0.6 MgCCQq 1.13 CaMgiCOq}s 2,33
limeatane 510, 5.9 _ —_ S10y 5.9
Alaly 1.54 —_— AlzO3 1.54
EL.480m {Formauon By “Fatal 57.14 Total 90.23 Total 97.67
Ca0 0.0
Hual Oag Thang Yai Quartzite MgO 0.6 .
(1) | downstream of Nam 810, 89.1 bt}
Chon damslite) AlzOq 4.44
EL.250m {Formation Ay [ Total 94.14
1/ All CaD are calculated as CaCO; and all MgO are calculated as MgCQa.
2/ Al MgO are calculated as CaMg(CO2)2 and remalning CaQ are celculated as CaCOg3.
3/ Ala03 is calculated as CaAlz5120g (Anorthite) by way of example.
4/ Locality Mo, for micrograph of rock sample,
Quantitative Analysts of Limestone at Khao Laem Damalte (Quae Nol River)
Result of analyais Result of norm caleulation | Result of norm ealculation
Rock Name
Locality Compasltion | % (1) Composltion] % (w1} Composition! % (wi)
Ca0 .2 CaCly 96.72 CaC .24
tde of gallery at g .
tienctar | Limestone Mgo 1.0 MgcOy | 208 | CaMgiCopal .57
810y 9,2 J—— 510 0.2
{Fermation D) Total 55.4 Total 986,81 Total 99,01
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Table 5-1

Results of Soil Tests for Representative Samples

Soil Classification Water Atterberg Limits Gradation Compaction®1& Permeability (i)
Content as - m Optimum Maxi :
Ares Sample | Depth Unified | Revised o Specific | 11 | pL pr |-381 |-190 |-475 |-200 J-0.425 | -0075" | Nater PDry " | Coefficient of
No. No. System | P.R. System recelve Gravity (1 1j2m| (3/47) | (Nod) | (No.10)| (No.40)| (No.200) | Content Density | Permeability
(m) (%) (%) (%) (%) (%) {%) (%) {%) (%) (%) (t/m3) {em/sec.)
( Fine Materials )
P— 10 25 SC A-7-6(2) 14.5 2.71 42.2 23.2 19.0 100 20 76 52 37 2040 1.680 2.8x107®
P~ 25 3.0 CL A6 (5) 12.2 2.61 30.8 17.2 13.6 100 98 92 84 74 54 17.8 1,773 1.3x10®
P - 27 1.5 sC A-7-6(3) 14.8 2.64 40.6 228 17.8 100 86 70 52 41 ~ - -
{ Medium Materials )
P—-19 1.5 SC A-2-6(1) 9.9 2.67 36.2 22.1 14,1 160 83 60 37 29 18.5 1.790 2.6x10°
P - 26 25 GC A-2-6(0) 7.2 2,70 34.2 20.8 13.4 00 89 49 31 24 21 - - -
P -29 4.5 3C A-2-6(0) 14.8 2.71 370 [9.8 17.2 100 93 66 52 36 22 15.2 1.792 33x10°°
( Coarse Materials )
P—-20| 45 GW-GC | A-2-6(0) 10.4 2.77 364 | 215 14.9 100 56 29 19 13 10 17.2 1.753 4.5x10°%
P25 4.7 GC A-2.6(0) 120 2.65. 28.1 15.7 12.4 100 89 49 32 21 16 14.6 1.880 1.3x10°®
P - 27 3.7 GP-GM A-2-6(0) 156 2.64 333 24.0 93 100 42 27 15 9 - - -
*1 ASTM D 698-70 METHOD C
*2 ASTM D 1557-70 METHOD C
Compaction** & Permeabiiity (IT) Triaxial Compression Strength (CIU) *4 *3 :STM D 1557-70 METI-IO;)bB m D 155710
- * i t 5
Sample | Optimum Maximum Coefficient of Water Total Stress Effective Stress Lf};i"l}Tg'll)s ;e;:c:oi;l;;c :ve:eyat opmum water
Water Dry Permeability Content C & c a content, maximum dry density.
Content Density In permeability tests, falling head permeability
) (tjm3) (cmfsec.) (%) (kgfem?) (deg) (kg/em?) (deg.) by ASTH D E96.70, METHOD € (1)and consant
head permeability tests were performed on
d by ASTM D 1557-70
a0 | s | e - - - - - - e b
P-25 14.0 1.910*2 - - — — — - Coefficient of permeability is at optimum water
) tent.
P27 12.2 1.923°3 3.8x10° 122 1.2 225 0.78 270 conten
P-19 14.0 1.904 *2 - - - - - -
P26 11.2 20103 2.1x10°® 11.2 05 19.6 096 209
pP-29 12.4 191072 - - - - - -
P20 13.6 1.910*2 - - - - — -
P-25 12.2 1.968 *2 - - - - - -
P-27 113 1.952°3 2.0x107 113 2.2 17.8 1.35 270
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Fig ©6-2 Mass Curve at Nam Chon Site
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Surplus Benefit {B —C).millian Baht

(B/C}

Benefit Cost Ratio

Fig.6-3 Comparison of H.W.L. and Effective Storage Capacity of

Reservoir at Nam Chan Site
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Fig. 6-8 Comparison of HW.L. of Reservoir at No. 9A Site.
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Reservoir Surface Elevation

Fig.6— 9 Storage Capacity and Surface Area at No.9A Site
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Fig.6-10 Alternative Location of NO.9A Power Plant
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Table 6-2 Plan of the Alternative Schemes at Nam Chon Site

Ttem Unit Ve = 4,100 x 105m3 Ve = 2,940 x 106m3 Ve = 1,670 x 106m3
L HWL 360 HWL 365 HWL 370 HWL 375 HWL 380 HWL 350 HWL 360 HWL 370 HWL 380 HWL 350 HWL 360 HWL 370 HWL 380

STREAM FLOW

Catchment Area km? 4,908 4,908 4,908 4,908 4,908 4,908 4,908 4,908 4,908 4,908 4,908 4,908 4,908

Average Annual Runoff 10%m3 2,975 2,975 2,975 2,975 2,975 2,975 2,975 2,975 2,975 2,975 2,975 2,975 2,975
RESERVOIR

Normal High Water Level m 360 365 370 375 380 350 360 370 380 350 360 370 380

Total Storage Capacity 106m3 4,684 5,260 5,950 6,700 7,439 3,550 4,684 5,950 7,439 3,550 4,684 5,950 7,439

Minimum Water Level m 303 320 331 341 348 305 330 345 359 332 345 357 369

Available Drawdown m 57 45 39 34 32 45 30 25 21 18 15 13 11

Inactive Storage Capacity 105m3 584 1,160 1,850 2,600 3,339 610 1,744 3,010 4,499 1,880 3,014 4,280 5,769

Effective Storage Capacity 106m3 4,100 4,100 4,100 4,100 4,100 2,940 2,940 2,940 2,940 1,670 1,670 1,670 1,670
DAM

Type Rockiill Rockfill Rockfill Rockfill Rockfill Rockfill Rockifill Rockfill Rockfill Rockfill Rockfill Rockfill Rockfill

Height m 175 180 185 190 195 165 175 185 195 165 175 185 195

Volume 10%m® 10.7 11.8 12.7 14.1 16.1 9.0 10.7 12.7 16.1 9.0 10.7 12.7 16.1
HEADRACE

Inner Diameter x Number of Lines m 7.9 x 2 7.9x2 T7.9x2 7.9x2 7.9x2 T7.6x2 7.6 x 2 7.6 x2 7.6 x2 T7.2x2 7.2 x 2 7.2x2 7.2x2

Total Length m 840 830 820 817 815 880 840 820 815 880 840 820 815
PEN STOCK

Inner Diameter x Numberof Lines m 5.0x4 5.0x4 5.0x4 50x4 50x4 48x4 4.8x4 4.8x4 4.8x4 4.6x4 4.6x4 4.6x4 4.6 x 4

Total Length m 994 1,020 1,040 1,056 1,070 952 994 1,040 1,070 952 - 994 1,040 1,070
POWER GENERATING .

Normal Intake Level m 341 347 353 360 366 334 347 358 370 342 353 364 375

Tailwater Level m 200.5 200.5 200.5 200.5 200.5 200 200 200 200 200 200 200 200

Normal Effective Head m 134.5 140.5 146.5 153.5 159.5 128 141 152 164 136 147 158 169

Maximum Discharge m3/s 460 460 460 460 460 430 430 430 430 385 385 385 385

Installed Capacity MW 530 ° 560 980 610 630 470 520 560 610 450 490 520 560

Number of Units 4 4 4 4 4 4 4 4 4 4 4 4 4
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Table 6-3 Economic Evaluation of the Alternative Schemes at Nam Chon Site

»

ftom Unit Ve = 4,100 x 2106m3 Ve = 2,940 x 106m3 Ve = 1,670 x 108m3

L HWL 360 HWL 365 HWL 370 HWL 375 HWL 380 HWL 350 HWL 360 HWL 370 HWL 380 HWL 350 HWL 360 HWL 370 HWL 380
Dependable Capability MW 541(15) 571(15) 591(15) 619(15) 638(15) 481(13) 530(14) 571(14)  616(14) 461(12) 501(13) 532(13) 572(13)
Loss & Stopping % 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Effective Capability MW 522 551 570 597 616 464 511 551 594 445 483 513 552
Value per KW B/kW 1,224 1,224 1,224 1,224 1,224 1,224 1,224 1,224 1,224 1,224 1,224 1,224 1,224
Benefit of kKW (B1) MEB 639 674 698 731 754 5G8 625 674 727 545 591 628 676
snmual Firm Energy GWH 975(14) 1,024(18) 1,075(23) 1,124(29)  1,173(35)  850(5 ) 945(2) 1,019(2) 1,107(8) 802(17)  873(18) 928(20) 1,001(19)
Loss & Stopping % 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Effective Firm Energy GWH 941 988 1,037 1,085 1,132 820 912 983 1,068 774 842 896 966
Value per kWH B/KWH 1.013 1013 1.013 1.013 1.013 1.013 1.013 1.013 1.013 1.013 1.013 1.013
Benefit of kKWH (B2) ME 953 1,001 1,050 1,009 1,147 831 924 996 1,082 784 853 908 979
Amual Secondary Energy GWH 72(1) 41(5 ) 33(10) 6(16) “2(23) 142(19) 113(11) 109(9)  85(1) 206(33)  196(28) 209(27)  221(30)
loss & Stopping % 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
Effective Secondary Energy GWH 69 40 32 6 ‘2 137 109 105 82 199 188 202 213
Value per kKWH B/kWH 0.864 0.864 0.864 0.864 0.864 0.864 0.864 0.864 0.864 0.864 0.864 0.864 0.864
Benefit of kWH (B3) ME 60 35 28 5 2 118 94 91 71 172 163 175 184

Tofal Annual Benefit (B)

, 50 1,607 1,711 1,839
(B) = (B1) + (B2) + (B3) ME 1,652 1,710 1,776 1,835 1,899 1,517 1,643 1,761 1,880 1,501 .

Construction Cost - M®¥ 10,833 10,997 11,244 11,724 12,256 10,570 10,745 11,242 12,207 10,464 10,682 11,038 12,050
Decreased Energy Cost " 803 900 1,064 1,261 1,610 629 846 1,124 1,689 646 356 1,215 1,879
Total Cost " 11,636 11,897 12,308 12,985 13,866 11,199 11,591 12,366 13,896 13,110 11,538 12,253 13,929
Annual Cost (C) " 1,348 1,378 1,426 1,504 1,607 1,298 1,343 1,433 1,610 1,287 1,337 1,420 1,614
Surplus Benefit (B - C) ME 304 332 350 331 292 219 300 328 270 214 270 291 225
Benefit - Cost Ratio (B/C) - 1.23 1.24 1.25 1.22 1.18 1.17 1.22 1.23 1.17 1.17 1.20 1.20 1.14

Note: Values in parenthesis mean increased energy after completion
for the down stream power plant
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Table 64  Comparative Plan of Nam Chon Power Plant

{ study of maximum discharge )

Item Unit 5 hours Peak 4 hours Peak

STREAM FLOW

Catchment Area lem? 4,908 4,908

Average Annual Runoff 106m3 2,975 2,975
RESERVOIR

Normal High Water Level m 370 370

Total Storage Capacity 108m3 5,950 5,950

Minimum Water Level nm 331 331

Available Drawdown m 39 39

Inactive Storage Capacity 106m3 1,850 1,850

Effective Storage Capacity 106m3 4,100 4,100
DAM

Type Raockfill Rockfill

Height m 185 185

Volume 106m3 12.7 12.7
HEADRACE

Inner Diameter x Number of Lines m 7.9 x 2 8.8 x 2

Total Length m 820 829
PEN STOCK

Inner Diameter x Number of Lines m 5.0 x 4 5.6 x 4

Total Length m 1,040 1,040

POWER GENERATING

Normal Intake Level m 353 353
Tailwater Level m 200.5 201
Normal Effective Head m 146.5 146
Maximum Discharge m3/s 460 575
Installed Capacity MW 580 730

Number of Units 4 4
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Table 6-5 Economic Evaluation of the Comparative Plan

{ study of maximum discharge )

Ttem Unit 5 Hours Peak 4 Hours Peak
Dependahle Capahbility MW 591(15) 737 (15)
Loss & Stopping o 3.5 3.5
Effective Capability MW 570 711
Value per kW B/twW 1,224 1,224
Benefit of kW ( Bl) ME 698 870
Amual Firm Energy GWH 1,075 (23) 1,078(23)
Loss & Stopping % 3.5 3.5
Effective Firm Energy GWH 1,037 1,040
Value per kWH B/kWH 1.013 1.013
Benefit of kXWH { B2 ) ME 1,050 1,054
Annual Secondary Energy GWH 33 (210) 23 (210)
Loss & Stopping % 3.5 3.5
Effective Secondary Energy GWH 32 22
Value per kWH B/kWH 0.864 0.864
Benefit of kWH ( B3 ) MB 28 19
Total Annual Benefit (B)
(B) = (B1) + (B2) + (B3) MK 1,776 1,943
Construction Cost ME 11,244 12,896
Decreased Energy Cost " 1,064 1,064
Total Cost " 12,308 13,960
Annual Cost (C) 1" 1,428 1,817
Surplus Benefit (B —C) MB 350 326
Benefit — Cost Ratio ( B/C ) — 1.25 1.20

Note: Values in parenthesis mean increased energy affer completion
for the down stream power plant
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Table 6-6

Comparative Plan of the Nam Chon Power Plant

(study of power plant location)

Dam-~Type Water Way-Type
Item Unit
Nam Chon Thi Khong (1) (2)

STREAM FLOW

Catchmen Area km2 4,908 5,154 4,908 4,908

Average Annual Runoff 105m3 2,975 3,090 2,975 2,975
RESERVOIR

Normal High Water Level m 370 197 370 370

Total Storage Capacity 105m3 5,950 16 5,950 5,950

Minimum Water Level m 331 196.8 331 331

Available Drawdown m 39 0.2(3.5) 39 39

Inactive Storage Capacity 108m3 1,850 15.7 (11.7) 1,850 1,850

Effective Storage Capacity 106m3 4,100 0.3(4.3) 4,100 4,100
DAM

Type Rockfill Gravify Rockfill Roclkfill

Height m 185 32 185 185

Volume 108m3 12.7 0.046 12,7 12.7
HEADRACE

InnerDiameter x NumberofLines m 7.9 x 2 — 7.9 x 2 7.9 x 2

Total Length m 820 —_— 14,960 12,900
PEN STOCK

Inner Diameter x Number of Lines m 5.0 x 4 —_ 5.0 x 4 5.0 x 4

Total Length m 1,040 — 1,200 1,500
POWER GENERATING

Normal Intake Level m 353 197 353 353

Tailwater Level m 200 5 183.5 183.5 184.5

Normal Effective Head m 146.5 12.5 153.5 154

Maximum Discharge m3/s 460 480 460 460

Installed Capacity MW 580 51 610 610

Number of Units 4 2 4 4

— 1563~

Note:

Values in parenthesis mean
in the case of urgent need



Table 6-7

{ study of power plant location )

Economic Evaluation of the Comparative Plan of Nam Chon Power Plant

Dam-Type Water Way-Type
Ttem Unit “Nam Chon  Thi Khong Total O @)
Dependable Capability MW 591 (15) 48 639 (15) 621 {15) 622 (15)
Loss & Stopping % 3.5 3.5 — 3.5 2.5
Effective Capability MW 570 46 616 599 600
Value per kW B/kW 1,224 1,224 — 1,224 1,224
Benefit of kW ( B1) MB 698 56 754 733 734
Annual Firm Energy GWH 1,075 (23) 89 1,164 (23) 1,130 (23) 1,131(23)
Loss & Stopping % 3.5 3.5 —_ 3.5 3.5
Effective Firm Energy GWH 1,037 86 1,123 1,090 1,001
Value per kWH B/kWH 1.013 1.013 — 1.013 1.013
Benefit of kWH { B2 ) MB 1,050 87 1,137 1,104 1,105
Annual Secondary Energy GWH 33 (a10) 4 37(210) 37 (a10) 359 (a10)
Loss & Stopping % 3.5 3.5 —_ 3.5 3.5
Effective Secondary Energy GWH 32 4 36 36 38
Value per kWH B/kWH 0.864 0.864 — 0.864 0.864
Benefit of kWH { B3 ) ME 28 3 31 31 33
Total Annual Benefit { B )
M 1,776 146 1,922 1,868 1,872
(B} = (B1) + {(B2) + (B3) B
Construction Cost ME 11,244 1,103 12,347 15,066 14,615
Decreased Energy Cost " 1,064 — 1,064 1,064 1,064
Total Cost 1 12,308 1,103 13,411 16,130 15,679
Anmnual Cost {C) " 1,426 128 1,554 1,869 1,817
Surplus Benefit (B—C) MB 350 18 368 al 55
Benefit — Cost Ratio ( B/C ) — 1.25 1.14 1.24 1.00 1.03

Note: Values in parenthesis mean increased energy after completion
for the down stream power plant
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Table G-8 Pilan al the Alternative Schemes at No. %A Site

[tem

Unit HWL 370 WL 380 HWL 390

STREAM FFLOW

Catchment Area kkm?2 1,024 4,324 4,524

Average Annual Runoff 1063 2,802 2,802 2,802
RESERVOIR

Normal High Water Level m aTo 380 390

Total Storage Capacity 106m3 5,100 6,449 7,970

Minimum Water Level m 330 347 362

Available Drawdown m 40 33 28

Inactive Storage Capacity 109m3 1,243 2,592 4,113

Effective Storage Capacity 106m3 3,857 3,857 3,857
DAM

Type Rockfill Roclkfill Rockfill

Height m 125 135 145

Volume 106m3 5.3 6.7 9.0
HEADRACE

Inner Diameter x Number of Lines m 7.6 x 2 T.6 x 2 7.6 x 2

Total Lengtih m 635 613 600
PEN STOCK

InnerDiameter x Number of Lines m 4.8 x 4 4.8 x4 4,8 x 4

Total Length m 1,520 1,600 1,680
POWER GENERATING

Normal Intake Level m 353 365 337

Tailwater Level m 257 2517 257

Normal Effective Head m a0 101 114

Maximum Discharge m3/s 430 130 430

Insfalled Capacity MW 330 380 420

Number of Units 4 4 4
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Table 6-9 Economic Evaluation of the Alternative Schemes at No. 9A Site

Item Unit HWL 370 HWL 380 HWL 390
Dependable Capability MW 344 (15) 392 (15) 430 (13)
Loss & Stopping % 3.5 3.5 3.5
Effective Capability MW 332 378 415
Value per kW B/kwW 1,224 1,224 1,224
Benefit of kW { B1) MB 406 463 508
Annual Firm Energy GWH 620 (18) 704 (16) 758 (n4)
Loss & Stopping % 3.5 3.5 3.5
Effective Firm Energy GWH 598 679 731
Value per kWH B/kWH 1.013 1.013 1.013
Benefit of kWH { B2 ) MB 606 688 741
Annual Secondary Energy GWH 65 (al1) 32 (46) 41 (9)
Loss & Stopping % 3.5 3.5 3.5
Effective Secondary Energy GWH 63 a1 40
Value per kWH B/kWH 0.864 0.864 0.864
Benefit of kWH { B3 ) MB 54 27 35
Total Annual Benefit ( B )
(B) = (B1) + (B2) + (B3) ME 1,066 1,178 1,284
Construction Cost MB 8,753 9,323 10,305
Decreased Energy Cost " 918 1,314 1,989
Tatal Cost " 9,671 10,637 12,294
Annual Cost ({C) " 1,120 1,232 1,424
Surplus Benefit (B—C) MHB 854 554 2140
Benefit — Cost Ratio ( B/C } — 0.95 0.95 0.90

Note: Values in parenthesis mean increased energy after completion
for the down stream power plant.
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Table 6-10 Comparative Plan of No.9A Power Plant (study of power plant location)

Dam-Type Water Way-Type
[tem Unit No. 9A Nam Chon Thi Khong No. 9A Thi Khong

STREAM FLOW

Catchment Area km2 4,524 4,908 5,154 4,524 5,154

Average Annual Runoff 106m3 2,802 2,975 3,090 2,802 3,090
RESERVOIR

Normal High Water Level m 380 252 197 380 197

Total Storage Capacity 106m3 6,449 50 16 6,449 16

Minimum Water Level m 347 251.9 196.5 347 196.5

Available Drawdown m 33 0.1 0.5 33 0.5

Inactive Storage Capacity 106m3 2,592 49.6 15.3 2,592 15.3

Effective Storage Capacity 106m3 3,857 0.4 0.7 3,857 0.7
DAM

Type Rockfill Rockfill Gravity Rockfill Gravity

Height m 135 62 32 135 32

Volume 106m3 6.7 0.55 0.046 6.7 0.046
HEADRACE

Inner Diameter x Number of Lines m 7.6 x 2 7.9 x 2 — 7.6 x 2 —_—

Total Length m 800 885 33,760
PEN STOCK

Inner Diameter x Number of Lines m 4.8 x 4 7.1 x2 _— 4.8 x 4 —_

Total Length m 1,600 320 1,600 —_
POWER GENERATING

Normal Intake Level m 365 252 197 365 197

Tailwater Level m 257 200.5 184 200.5 184

Normal Effective Head m 102 46.5 12.5 137 12.5

Maximum Discharge m3/s 430 460 480 430 480

Installed Capacity MW 380 180 51 510 51

Number of Units 4 2 2 4 2
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Table 6-11 Economic Evaluation of the Comparative Plan of No. 9A Power Plant

( study of power plant location )

Item Unit Dam-Type Water Way-Type
No. 9A Nam Chon Thi Khong Total No 8A Thi Khong Total

Dependable Capability MW 392 (15) 169 48 609 (15) 523 (15) 47 570 (15)
Loss & Stopping % 3.5 3.5 3.5 3.5 3.5
Effective Capability MW 378 163 46 587 505 45 550
Value per kW B/kW 1,224 1,224 1,224 1,224 1,224
Benefit of kW { B1) MY 463 200 56 719 618 55 673
Annual Firm Energy GWH 704 (16) 309 87 1,100 (16) 944 (16) 87 1,031 (18)
Loss & Stopping % 3.5 3.5 3.5 3.5 3.5
Effective Firm Energy GWH 679 298 84 1,061 911 84 995
Value per kWH B/KWH 1.013 1.013 1.013 1.013 1.013
Benefit of kWH ( B2 ) MEB 688 302 85 1,075 923 85 1,008
Annual Secondary Energy GWH 32 (a6) 17 5 54 (46) 61 (26) 6 67 {a6)
Loss & Stopping % 3.5 3.5 3.5 3.5 3.5
Effective Secondary Energy GWH 31 16 5 52 59 6 65
Value per kWH B/kWH 0.864 0.864 0.864 0.864 0.864
Benefit of kWH { B3) MB 27 14 4 45 51 5 56
Total Annual Benefit { B ) M¥ 1,178 516 145 1,839 1,592 145 1,737
(B) = (B1) + (B2) + (B3)
Construction Cost ME 9,323 3,355 1,103 13,781 18,101 1,103 19,204
Decreased Energy Cost " 1,314 — — 1,314 1,314 — 1,314
Total Cost " 10,637 3,355 1,103 15,095 19,415 1,103 20,518
Annual Cost (C) " 1,232 389 128 1,749 2,249 128 2,377
Surplus Benefit (B—-C) MB a54 127 17 90 5657 17 AB40
Benefit — Cost Ratio ( B/C ) - 0.96 1.33 1.13 1.05 0.71 1.13 0.73

Note: Values in parenthesis mean increased energy after completion
for the down stream power plant
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Tal~le 6-12 Plan of the Optimum Scheme

Item Unit Nam Chon Thi Khong
STREAM FLOW
Catchment Area Km? 4,908 5,154
Average Annual Runoff 105m3 2,975 3,090
RESERVOIR
Normal High Water Level m 370 197
Total Storage Capacity 108m3 5,950 16
Minimum Water Level m 331 196.8
Available Drawdown m 39 0.2 (3.5
Inactive Storage Capacily 105 m3 1,850 15.7 (11.7)
Effective Storage Capacity 106m3 4,100 0.3 (4.3)
DAM
Type Rock fill Gravity
Height m 185 32
Volume 106m3 12,7 0.046
HEADRACE
Inner Diameter x
Number of Lines m 7.9x2 —_
Total Length m 820 —_
PENSTOCK
Inner Diameter x
Number of Lines m 5.0 x4 _
Total Length m 1,040 —_—
POWER GENERATING
Normal Intake Level m 353 197
Tailwater Level m 200.5 183.5
Normal Effective Head m 146.5 12.5
Maximum Discharge m?/8 460 180
Installed Capacity MW 580 51
Number of Units 4 2

Note: Values in parenthesis mean in the case of urgent need.
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Table 6-13 Construction Cost of the Qptimum Scheme

Item Unit | Nam Chon | Thi Khong Total

Preparation Works ME 1,227 65 1,292
Civil Works " 4,507 430 4,937
Hydraulic Equipment " 353 77 430
Electric Equipment " 1,367 345 1,712
Tepnission Line e | — | s
Engineering and Supervision " 414 47 461
Total Direct Cost " 9,032 964 9,096
Escalation Price " e — —
Import Duty and Taxes " 450 53 503
Interest During Construction " 2,212 139 2,351
Grand Total " 11,694 1,156 12,850

Remarks: Construction Cost was estimated at the 1980 Price level.
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Table 6-14

Estimation of Economie Evaluation

Item Unit Nam Chon Thi Khong Toial

Dependable Capability MW 591 (15) 48 639 (15)
Loss & Stopping o a.5 3.5 —
Effective Capability MW 570 46 616
Value per kW B/kW 1,224 1,224 —
Benefit of kW { B1) MEB 698 56 754
Annual Firm Energy GWH 1,075(23) 89 1,164 (23)
Loss & Stopping % 3.5 3.5 —
Effective Firm Energy GWH 1,037 86 1,123
Value per kWH B/kWH 1.013 1.013
Benefit of KWH ( B2 } MB 1,050 87 1,137
Annual Secondary Energy GWH 33(.10) 4 37 (s10)
Loss & Stopping % 3.5 8.5 —
Effective Secondary Energy GWH 32 4 36
Value per kWH B/kWH 0.864 0.864 —
Benefit of kWH { B3} ME 28 3 31
Tatal Annual Benefit ( B )

M 1,776 14 1,922
(B) = (BL) + (B2) + (B) P °
Construction Cost ME 11,244 1,103 12,347
Decreased Energy Cost " 1,064 — 1,064
Total Cost " 12,308 1,103 13,411
Annual Cost {C) " 1,426 128 1,584
Surplus Benefit (B—-C) MB 350 18 368
Benefit — Cost Ratio ( B/C ) - 1.25 1.14 1.24

Note: Values in parenthesis mean increased energy after completion
for the down stream power plant.

Construction cost is estimated without import duties and taxes.
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