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Fig. 10.2.1-2 How to determine the Minimum Operation Level

HERONLIE, AFICEVRE LT, 77205, 6 BmTR~/- K5Iz, Ik o 2 #E
FFT 57201 NP i 2% L, AT 2 T2k 3 %, S OIK~DHA
BRI, HRPELEESLET D, I ab—r 3 VI (108 FEf) Tolrkih
D KHEW &I Table 10.2.1-10i8 Y L7200 | 26 OYEIfEA LL > TR MO G HHERD &
& LT, HERLIZOWTIEDOBREO X LD HOBRICHW b LD — KA Fii & & [FEk,
BRI 3\ T 100 4553 OHERD B S KIS 0 A3 2 B8 OFE R Z Bk s iz & 0 R
HZ bl L, ZOFHEICESL, HERMLIX, RIEOFIig. 10.2.1-3127% 7758 Y EL.386.2 m&
Roio,

Table 10.2.1-1 Sedimentation Volume in the Reservoir for each FSL

ESL (EL.m) Maximum sedimentation

volume (m?)

375 115,917,816
395 130,829,357
425 125,726,614
435 138,799,258
Average 127,818,261

(3) ARETKEFEDFHE
FSL &KMLM O B Lo THITKRAE &L 5, Fig. 10.2.1-LIZ7- 30 | Ak
KITFEEFHEREIZH T > TRRFEHAKELZHRET 2BICIIRIEREL BHT 2 LEN H
LI, TDIZODOANEELE L THMEENSKLEL 725, R &F O 7D OF T KE
BIIFSL E HEM T DR B L LT,
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REB. AEHIIRWTIE, BHIEZFE TR L 72GISIZ X % 1/5,000 #F X2 A5 & fpk
s AR 2 MR U7, Bk s & iR 4 Table 10.2.1-1 & Fig. 10.2.1-412787,

Table 10.2.1-2 Reservoir Volume and Elevation

Height Area Volume

(m) (km?) (MCM)
310.00 0.02 0.00
315.00 0.15 0.42
320.00 0.32 1.59
325.00 0.46 3.54
330.00 0.56 6.10
335.00 0.71 9.29
340.00 110 13.82
345.00 1.29 19.81
350.00 1.48 26.74
355.00 1.73 34.77
360.00 2.11 44.38
365.00 2.38 55.60
370.00 2.88 68.74
375.00 3.37 84.35
380.00 3.85 102.40
385.00 4.36 122.93
390.00 4.79 145.78
395.00 5.20 170.74
400.00 2.73 198.06
405.00 6.23 227.95
410.00 6.70 260.25
415.00 7.26 295.14
420.00 7.92 333.08
425.00 8.67 374.57
430.00 9.82 420.79
435.00 11.24 473.45
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(4) T HERF R &
101 IC/RL7Z LA T o RRIZEBWTIL Option | IAMI A & L0 ik 0 E TORXBIHEAK
XA C D720, BEREOTOITHIHERTEZ Ot 2 46808 H 5, £72, Option |
IZBWTH E—7@iiia 3 5720, FERFLSOM, BKKMB4L 5,

HEFFIT B3 BR BTGl CIRE SN D0 It A % 7 4 BRIZIZRETF ChH - 72D T,
INR—VEOESICESE | /N R ED 10%Th 5 2.4 milsh s e L,

% Z TOption HZ OV TIENEAD FEffi L 7= FISITV Y, B2 I& B LIS 2.4 mPls % Jii
FTHZEE L, ¥ FRLSDO LA T T FRIZOWTIR, BET 24 mYsh . ok
THZEE LI,

(5) PRIEFREDOHEE & e KMEHKEDHRE

FOEOMANTHOLNIZZ MRAEL TICHARE~Y AT —T 2Ek L, QUIRTHIET
B O NI BB IR REITH L 90% ~ 100% Rt mE2HH Lz, ~ A —7 B X OEHR
PUTIRATERHNC R T TH D, B, v AT —T OIERRICH 7= > TiE, BIEIZR LI
JIMERFR A ZE L., X DMAENSH 50 COWIHERREZZE LW EZ2 R L=,

EEEICBWTER L, AFEITZ 6 — 7 ClHElET AL L ENTNAE I END,
T KA FKETL 90%RAETT® & 100% R AEiES 6 FFf CE—27{kL. ZNHDMED L
YUNT 10 E S LTERIE LT, KFSLIZKTT 5 90%PRAETTE & & 100%RAET &35 L OY 6 IKf
BT —274b LI=84 O 13 Table 10.2.1-3. Table 10.2.1-4iZ -7 1H Y TH 5,

Table 10.2.1-3 Firm Discharge for each FSL in the case of Option |

Effective 90% firm Peaked for 100% firm Peaked for
FSL (EL.m) Volume discharge 6 hours discharge 6 hours
(MCM) (ms) (m¥s) (m¥s) (m%s)
395 42.42 2551 102.0 14.58 58.3
405 99.63 29.53 118.1 18.75 75.0
415 116.82 33.73 134.9 23.05 92.2
420 204.75 3541 141.6 25.47 101.9
425 246.25 39.05 156.2 28.13 112.5
435 345.13 44.63 178.5 33.55 134.2
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Table 10.2.1-4 Firm Discharge for each FSL in case of Options 11, I11a, I1lb, and IV

Effective 90% firm Peaked for 100% firm Peaked for
FSL (EL.m) Volume discharge 6 hours discharge 6 hours
(MCM) (m%s) (m%fs) (m%s) (m%s)
405 99.63 27.13 108.5 16.35 65.4
410 13193 | 2866 | 1146 18.42 737
415 166.82 31.33 125.3 20.65 82.6
420 204.75 34.01 136.0 23.07 92.3
425 246.25 36.65 146.6 25.73 102.9
435 345.13 42.23 168.9 31.15 124.6

(6) JEHEHUKAL & HKAL

RGBS WO TIL NEA @O FIS LR — b & [RIERIC ik A7 (FSL : Full Supply Level)
Z VLo THMERUKAL (Nomal Intake Water Level) & U7-, FMERUKN. OMEHIFRIERIZ OV
THIL&RFE T 5,

HOKBLIZ DWW T, NEAZNHRY #8572 BEFR A 5 T2 35U TROHEE S A0 T 2 3] 1A T
2B HHQX & ZDREXD )G, KL AT U MEOKKADABIZHIET 5 H D
ZIEIR L, 4)TRE LR KERAREICH L THRAKIZERE T 200 Lz, HELAT Y
r Z Ok R ER T Table 10.2.1-5(2 7771 TH 5,

Table 10.2.1-5 H-Q Equations for the TWL Estimation of each Layout Alternative

Layout alternative H-Q equation
Option | H =305 + (Q/51.53)"° * 9.8'°
Option 11 H = 306.5 + (Q/50.34)"%4

Option Il a H = 287.52 + (Q/53.63)""*

Option Il b ditto

Option IV H = 300.79 — 0.99 + (Q/0.5757)"48048

(7) Atk
FahgkErrAic kv EHSND, B, RERIZOWV T, BIEIZBWCREMZ2 K
HEEZITO,
Hh7= = HUERUKNL - Hokihr - 8%
HJe=a XEKKIERE +b X/AKESEK +c XFUKKIEERE

Z ZlZa. b, cOFREILTable 10.2.1-60@ Y &4 5,
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Table 10.2.1-6 Coefficients in Loss Estimation

Pressure Tunnel 1/700
Penstock 1/200
c Pressure Tunnel 1/700
Non-pressure Tunnel 1/200

(8) A I

AR R L A2 R L, KEREMRIIHEE 7 7 > v 2K T2 L &
L. £ ORERY 72K Eh R AR & B R AR 2 L7z, 2= ihfiI TR OMY Th 2,

Table 10.2.1-7 Efficiency Curve of the Turbine and Generator

Turbine Generator
Q/Qmax FSL. LW.L. MOL. P/Ptmax
0.3 0.684 0.684 0.514 0.4 0.967
0.4 0.780 0.780 0.695 0.6 0.975
0.5 0.841 0.842 0.753 0.8 0.979
0.6 0.878 0.878 0.779 1 0.982
0.7 0.908 0.908 0.816
0.8 0.934 0.934 0.839
0.9 0.943 0.943 0.839
1 0.927 0.928 0.839

(9) FEEFEORE

PLE. ()~ (NOfERE2RE 2T, ARFHE O REBIL 2 R 2 72D O MR e R %2 R iE
Lz F7=. BHEHEICH T > TUIRFKIOBEARNE NI L 72 508, KEEERIZHOW T
DOME D RIEE DI OBEAFE DI ERT O FZAEIZHE Y, Option 1 {2 DWW Tl KE K EIZx L
TENTEN 3.7 mls &b Lok EaH T2 L. ZNLFDF LKEASE

(Option 11, 1a, b, 1V) 1£4.0m/s &722 X HITKBEREZREH L, ERREIR L-EHE
WX kE LT,

BRI S O ZHE T O ZE#MIX. Table 10.2.1-8 ~ Table 10.2.1-12|Z774 1@ Y Th 5,
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Table 10.2.1-8 Main Features of Alternatives for Option |

Item Unit FSL=39%
1 2 3 4 5 6 7 8 9 10
Qmax m’s|| 583] 632 68 729 77.7] 826
FSL EL.m 395 395 395 395 395 395
MOL EL.m| 393.6] 393.8] 394| 394.2| 394.6] 394.8
Effective Vol. |MCM|[ 7.00] 6.00 5.00] 4.00] 2.00] 1.00
TWL EL.m|f 307.3] 307.5| 307.6| 307.7] 307.8| 307.9
Loss m 1 1 1 1 1 1
Effective Head| m 86.7) 86.5| 86.4] 86.3] 86.2 86.1
Pmax MW 45 49 52 56 60 63
. FSL=405
tem UM T3 T3 T2 5[ 6 [ 781 9 [ 1
Qmax m'/s 75| 79.8| 84.6| 894 942 99| 103.7| 108.5| 113.3| 118.12
FSL EL.m 405 405 405 405 405 405 405 405 405 405
MOL EL.m|f 394.4] 394.6] 394.8/ 395.0| 395.2| 395.4] 395.6| 395.8 396| 396.2
Effective Vol. |MCM|[ _60.2| 59.2| 58.2| 57.2| 56.1 55| 539| 528 517/ 50.7
TWL EL.m|[ 307.7] 307.9 308/ 308.1] 308.2] 308.3] 308.4] 308.5| 308.6/ 308.7
Loss m 1 1 1 1 1 1 1 1 1 1
Effective Head | m 96.3] 96.1 96| 959 958/ 957| 956/ 955/ 954| 953
Pmax MW 64 68 72 76 81 85 88 92 96 100
Item Unit FSL=410
1 2 3 4 5 6 7 8 9 10
Qmax m'/s 833| 87.8] 924| 96.9| 1015 106| 110.6| 115.1| 119.7| 124.2
FSL ELm| 410 410 410/ 410/ 410] 410/ 410, 410, 410, 410
MOL EL.m|[ 394.8 395| 395.2| 395.4] 395.6/ 395.8 396 396.2] 396.2] 396.4
Effective Vol. |MCM|[ 90.5] 89.5| 88.5| 87,5 86,5 855 845 835 835 825
TWL EL.m| 307.9] 308.1] 308.2| 308.3] 308.4| 308.5| 308.6| 308.7| 308.8| 308.8
Loss m 1 1 1 1 1 1 1 1 1 1
Effective Head | m |[ 101.1| 100.9| 100.8] 100.7| 100.6| 100.5| 100.4| 100.3] 100.2| 100.2
Pmax MW 75 79 83 87 91 95 99| 103} 107/ 111
Item Unit FSL=415
1 2 3 4 5 6 7 8 9 10
Qmax ms|[ 922 96.9] 101.7| 106.4| 111.2| 1159| 120.7| 125.4| 130.2] 134.92
FSL EL.m 415 415 415 415 415 415 415 415 415 415
MOL ELm| 395.2| 395.4| 395.6| 395.8| 396| 396.2| 396.4| 396.4| 396.6| 396.8
Effective Vol. |MCM|[ 123.3] 122.2] 121.1 120/ 118.9| 117.8| 116.8/ 116.8] 115.7| 114.6
TWL EL.m| 308.2] 308.3] 308.4| 308.5| 308.6| 308.7) 308.8] 308.9] 309 309.1
Loss m 1 1 1 1 1 1 1 1 1 1
Effective Head | m || 105.8] 105.7| 105.6] 105.5] 105.4| 105.3| 105.2| 105.1) 105/ 104.9
Pmax MW 87 91 96 100 105 109 113 118 122 126
Item Unit FSL=420
1 2 3 4 5 6 7 8 9 10
Qmax m’s|[ 101.88] 106.7| 111.6| 1165 121.3] 126.2 131| 135.9| 140.7| 1456
FSL EL.m 420 420 420 420 420 420 420 420 420 420
MOL EL.m| 395.6] 395.8] 396/ 396.2| 396.4| 396.6| 396.6| 396.8) 397| 397.2
Effective Vol. | MCM|[ 159.1 158| 156.9] 155.8| 154.7| 153.6| 153.6] 152.5| 151.4] 150.3
TWL EL.m| 308.4| 308.5] 308.6| 308.7] 308.8] 308.9] 309 309.1] 309.2| 309.3
Loss m 1 1 1 1 1 1 1 1 1 1
Effective Head | m 110.6) 1105/ 110.4] 110.3] 110.2] 110.1 110/ 109.9/ 109.8| 109.7
Pmax MW 101 105 110 115 119 124 129 133 138 143
Item Unit FSL=425
1 2 3 4 5 6 7 8 9 10
Qmax m¥s || 1125] 117.4] 122.2] 127.1] 131.9] 136.8] 141.6] 1465] 151.3] 156.2
FSL ELm| 425] 425] 425] 425] 425] 425|425 425 425] 425
MOL ELm| 396| 396.2] 396.4| 396.6| 396.8] 397) 397 397.2| 397.4| 397.6
Effective Vol. |MCM|[ 198.4| 197.3| 196.2| 195.1| 194| 192.9) 1929 191.8) 190.7| 189.6
TWL EL.m|f 308.6/ 308.7| 308.8/ 308.9 309 309.1] 309.2] 309.3] 309.4] 309.5
Loss m 1 1 1 1 1 1 1 1 1 1
Effective Head | m 115.4| 115.3] 115.2| 115.1 115| 114.9] 114.8/ 114.7| 114.6| 1145
Pmax MW 116 121 126 131 135 140 145 150 155 160
Item Unit FSL=435
1 2 3 4 5 6 7 8 9 10
Qmax ms|| 134.2] 139.1 144 149| 153.9| 158.8| 163.7| 168.7| 173.6/ 178.5
FSL EL.m 435 435 435 435 435 435 435 435 435 435
MOL EL.m|[ 396.8 397| 397.2| 397.4| 397.4| 397.6| 397.8 398 398.2| 398.2
Effective Vol. | MCM|| 292.9] 291.8] 290.7| 289.6] 289.6| 288.5| 287.4| 286.3] 285.2] 285.2
TWL EL.m|l 309.1] 309.1] 309.2] 309.3] 309.4| 309.5| 309.6/ 309.7| 309.8/ 309.9
Loss m 1 1 1 1 1 1 1 1 1 1
Effective Head | m 124.9| 124.9] 124.8] 124.7| 124.6]| 124.5| 1244 1243| 124.2| 124.1
Pmax MW 150 155 160 166 171 176 182 187 192 198

Note: The numbers 1 to 10 mean case No. of the maximum discharge at the same FSL.
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Table 10.2.1-9 Main Features of Alternatives for Option Il

Item Unit FSL=405
1 2 3 4 5 6 7 8 9 10
Qmax m¥s| 654 702 75| 79.8| 84.6| 893 941 989  103.7| 1085
FSL EL.m 405/ 405/ 405 405| 405/ 405/ 405| 405/ 405 405
MOL EL.m 397| 397.4| 397.6/ 398 398.2| 398.6/ 399 399.2| 399.4| 399.8
Effective Vol. |MCM|| 46.3| 44.1 43| 40.8| 39.7| 375/ 354/ 343] 335 311
TWL EL.m|| 307.6] 307.6| 307.7| 307.7| 307.7| 307.8| 307.8| 307.8/ 307.8/ 307.9
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Effective Head | m 96.2| 96.2| 96.1] 96.1] 96.1 96 96 96 96/ 95.9
Pmax MW 56 60 64 68 73 76 81 85 89 93
[tem Unit FSL=410
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 73.7| 782 828 87.3] 91.9| 964 101 1055 110.1| 114.6
FSL EL.m 410 410 410 410 410 410 410 410 410 410
MOL EL.m|| 397.6] 397.8| 398.2| 398.4| 398.8| 399 399.4| 399.6/ 399.8/ 400.2
Effective Vol. [MCM|| 75.3] 74.2 72| 709| 687 677/ 655 646 634 61
TWL EL.m|| 307.7| 307.7| 307.7| 307.8/ 307.8/ 307.8/ 307.8] 307.9/ 307.9/ 307.9
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Effective Head | m 101.1] 101.1] 101.1 101 101 101 101| 100.9| 100.9| 100.9
Pmax MW 66 71 75 79 83 87 91 95 99/ 103
Item Unit FSLE415
1 2 3 4 5 6 7 8 9 10
Qmax m¥s| 826 87.3] 921 96.8| 101.6| 106.3] 111.1| 1158 120.6] 1253
FSL EL.m 415 415| 415| 415] 415 415 415] 415] 415] 415
MOL EL.m|| 398.2| 398.4| 398.8/ 399 399.4| 399.6/ 400/ 400.2| 400.4| 400.8
Effective Vol. | MCM|| 106.9| 105.8| 103.6] 1025/ 100.7| 995/ 97.1] 959| 947 92.3
TWL EL.m|| 307.7| 307.8| 307.8| 307.8/ 307.8| 307.9] 307.9] 307.9/ 307.9 308
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Effective Head | m 106.1| 106/ 106] 106/ 106/ 105.9] 105.9| 105.9| 105.9/ 105.8
Pmax MW 78 83 87 92 96/ 100/ 105/ 109| 114] 118
Item Unit FSL=420
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 92.3| 97.2| 102 106.9| 111.7| 116.6| 121.4| 126.3| 131.1| 136
FSL EL.m 420  420] 420] 420] 420| 420) 420| 420| 420| 420
MOL EL.m|| 398.8] 399| 399.4| 399.6] 400/ 400.2| 400.4| 400.8/ 401 401.2
Effective Vol. | MCM|| 141.6| 140.5| 138.6] 137.4] 135/ 133.8| 132.6| 130.2| 129| 127.8
TWL EL.m|| 307.8| 307.8| 307.8| 307.9/ 307.9| 307.9] 307.9] 308 308 308
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Effective Head | m 111 111] 111 1109/ 110.9| 110.9| 110.9| 110.8/ 110.8/ 110.8
Pmax MW 91 96 101 106 111 115 120 125 130 134
Item Unit FSL=425
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 102.9] 107.8| 112.6| 117.5| 122.3| 127.2| 132| 136.9| 141.7| 146.6
FSL EL.m 425 425 425 425 425 425 425 425 425 425
MOL EL.m|| 399.4| 399.8| 400| 400.2| 400.6| 400.8] 401| 401.4| 401.6/ 401.8
Effective Vol. | MCM|[ 180.1| 177.7| 176.5| 175.3| 172.9| 171.7| 170.5| 168.1| 166.9| 165.7
TWL EL.m|| 307.8| 307.9] 307.9] 307.9/ 307.9] 308/ 308 308 308 308.1
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Effective Head | m 116| 1159 1159| 115.9| 1159 1158 115.8| 115.8| 115.8| 115.7
Pmax MW 106| 111] 116] 122) 126/ 131] 136| 141] 146 151
Item Unit FSL=435
1 2 3 4 5 6 7 8 9 10
Qmax ms|| 124.6| 129.5| 134.4| 139.4| 144.3| 149.2| 154.1| 159.1| 164| 168.9
FSL EL.m 435 435| 435| 435| 435/ 435 435| 435| 435| 435
MOL EL.m|| 400.6 401 401.2] 4014 401.6 402| 402.2| 402.4| 402.6| 402.8
Effective Vol. | MCM|| 271.8| 269.4| 268.2| 267| 265.8| 263.4| 262.2| 261| 259.8| 258.7
TWL EL.m 308/ 308/ 308 308/ 308/ 308.1 308.1] 308.1| 308.1] 308.1
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Effective Head | m 125.8| 125.8| 125.8| 125.8| 125.8| 125.7| 125.7| 125.7| 125.7| 125.7
Pmax MW 140 145 151 156 162 167 173 178 184 189

Note: The numbers 1 to 10 mean case No. of the maximum discharge at the same FSL
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Table 10.2.1-10 Main Features of Alternatives for Option Illa

Item Unit FSL=405
1 2 3 4 5 6 7 8 9 10
Qmax m’/s 65.4| 702 75| 79.8| 846 89.3| 941| 98.9| 103.7| 1085
FSL EL.m 405 405 405 405 405 405 405 405 405 405
MOL EL.m 397| 397.4| 397.6 398 398.2] 398.6 399] 399.2] 399.4| 399.8
Effective Vol. [MCM| 46.3] 44.1 43| 40.8| 39.7 375/ 354 343] 335 311
TWL EL.m|| 288.6/ 288.7| 288.7| 288.8/ 288.8| 288.9 288.9] 288.9 289 289
Loss m 3.4 3.4 34 34 34 34 3.4 3.4 3.4 3.4
Effective Head | m 113] 112.9| 112.9| 112.8| 112.8| 112.7| 112.7| 112.7| 112.6/ 112.6
Pmax MW 66 71 76 80 85 90 95 99 104 109
Item Unit FSL=410
1 2 3 4 5 6 7 8 9 10
Qmax m’/s 737 78.2| 828 873 919 964 101 105.5| 110.1] 1146
FSL EL.m 410 410 410 410 410 410 410 410 410 410
MOL EL.m|| 397.6] 397.8| 398.2| 398.4| 398.8 399| 399.4| 399.6| 399.8| 400.2
Effective Vol. | MCM 75.3] 742 72| 70.9| 68.7] 67.7] 655/ 64.6] 634 61
TWL EL.m| 288.7| 288.8| 288.8| 288.8] 288.9| 288.9 289 289 289 289.1
Loss m 3.4 34 34 34 3.4 34 3.4 3.4 34 34
Effective Head | m 117.9| 117.8| 117.8) 117.8| 117.7| 117.7| 117.6| 117.6| 117.6| 1175
Pmax MW 78 82 87 92 97 101 106 111 116 120
Item Unit FSL=415
1 2 3 4 5 6 7 8 9 10
Qmax m’s 82.6| 87.3] 921| 96.8/ 101.6| 106.3| 111.1| 115.8| 120.6| 125.3
FSL EL.m 415 415 415 415 415 415 415 415 415 415
MOL EL.m| 398.2| 398.4| 398.8 399| 399.4| 399.6/ 400/ 400.2| 400.4| 400.8
Effective Vol. [MCM|| 106.9| 105.8| 103.6| 102.5| 100.7| 995/ 97.1] 95.9] 947 923
TWL EL.m|| 288.8] 288.8| 288.9] 288.9 289 289 289| 289.1| 289.1| 289.1
Loss m 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
Effective Head | m 122.8| 122.8| 122.7| 122.7| 122.6| 122.6| 122.6] 122.5| 122.5| 1225
Pmax MW 90 96 101 106 111 116 122 127 132 137
. FSL=420
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax m/s 92.3| 97.2 102| 106.9| 111.7| 116.6| 121.4| 126.3| 131.1 136
FSL EL.m 4201  420] 420] 420] 420] 420 420 4201  420] 420
MOL EL.m| 398.8 399 399.4| 399.6/ 400/ 400.2| 400.4| 400.8] 401| 401.2
Effective Vol. |MCM|| 141.6] 1405 138.6] 137.4 135/ 133.8| 132.6| 130.2 129| 127.8
TWL EL.m|| 288.9] 288.9 289 289 289| 289.1| 289.1| 289.1] 289.2] 289.2
Loss m 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
Effective Head | m 127.7) 127.7| 127.6| 127.6| 127.6| 1275| 1275 1275| 127.4| 1274
Pmax MW 105 111 116 122 127 133 138 144 149 155
Item Unit FSL=425
1 2 3 4 5 6 7 8 9 10
Qmax m¥s| 102.9] 107.8| 112.6] 117.5| 122.3] 127.2 132| 136.9| 141.7| 146.6
FSL ELm| 425] 425] 425] 425] 425] 425] 425 425] 425] 425
MOL EL.m|[ 399.4] 399.8] 400/ 400.2] 400.6| 400.8/ 401| 401.4] 401.6/ 401.8
Effective Vol. | MCM|| 180.1| 177.7| 176.5| 175.3| 172.9| 171.7| 170.5| 168.1| 166.9| 165.7
TWL EL.m 289 289 289| 289.1) 289.1| 289.1| 289.2| 289.2| 289.3] 289.3
Loss m 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
Effective Head | m 132.6| 132.6| 132.6| 1325/ 132.5| 132.5| 132.4| 132.4| 132.3| 132.3
Pmax MW 122 128 133 139 145 150 156 162 167 173
Item Unit FSL=435
1 2 3 4 5 6 7 8 9 10
Qmax m¥s || 124.6] 129.5] 134.4] 139.4] 144.3] 149.2] 154.1] 159.1] 164 168.9
FSL ELm|[ 435 435] 435] 435] 435] 435] 435] 435] 435] 435
MOL EL.m|| 400.6 401| 401.2| 401.4| 401.6 402| 402.2| 402.4| 402.6| 402.8
Effective Vol. | MCM|[ 271.8] 269.4| 268.2 267| 265.8| 263.4| 262.2 261| 259.8| 258.7
TWL EL.m| 289.1] 289.2] 289.2] 289.2] 289.3] 289.3] 289.3] 289.4] 289.4] 289.4
Loss m 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
Effective Head | m 1425 1424 1424 142.4| 142.3| 142.3| 142.3] 142.2| 142.2| 142.2
Pmax MW 158 165 171 177 183 189 196 202 208 214

Note: The numbers 1 to 10 mean case No. of the maximum discharge at the same FSL
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Table 10.2.1-11 Main Features of Alternatives for Option I11b

Item Unit FSL=405
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 654 70.2 75| 79.8| 84.6| 89.3] 94.1| 989 103.7| 1085
FSL EL.m 405| 405| 405/ 405/ 405/ 405/ 405/ 405| 405| 405
MOL EL.m|| 396.4| 396.6/ 397| 397.2| 397.6| 397.8| 398.2| 398.4| 398.6] 399
Effective Vol. |MCM|| 49.6/ 485 46.3] 45.2 43 419] 39.7] 386 383 359
TWL EL.m|| 288.6] 288.7| 288.7| 288.8| 288.8| 288.9| 288.9| 288.9| 289 289
Loss m 3 3 3 3 3 3 3 3 3 3
Effective Head | m 113.4| 113.3| 113.3] 113.2| 113.2| 113.1] 113.1] 1131 113 113
Pmax MW 66 71 76 81 85 90 95 100 105 109
ltem Unit FSL=410
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 737 782 828 87.3] 919 964 101| 105.5| 110.1| 114.6
FSL EL.m 410| 410] 410/ 410/ 410/ 410/ 410/ 410/ 410/ 410
MOL EL.m|| 396.8| 397.2| 397.4| 397.8| 398/ 398.2| 398.6/ 398.8] 399 399.2
Effective Vol. |MCM|| 79.7| 775 76.4| 74.2| 73.1 72| 69.8/ 69.4| 68.2 67
TWL EL.m|| 288.7| 288.8| 288.8| 288.8| 288.9| 288.9| 289| 289] 289 289.1
Loss m 3 3 3 3 3 3 3 3 3 3
Effective Head | m 118.3] 118.2| 118.2| 118.2] 118.1] 118.1 118 118 118| 117.9
Pmax MW 78 82 87 92 97 102 106 111 116| 121
ltem Unit FSLEA15
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 826 87.3] 921 96.8) 101.6| 106.3] 111.1] 115.8| 120.6| 125.3
FSL EL.m 415 415 415 415 415 415 415 415 415 415
MOL EL.m|| 397.4| 397.8] 398/ 398.4| 398.6/ 398.8| 399 399.4| 399.6/ 399.8
Effective Vol. |MCM|| 111.3] 109.1 108| 105.8| 105.4| 104.3| 103.1| 100.7] 99.5| 98.3
TWL EL.m|| 288.8| 288.8| 288.9] 288.9] 289| 289| 289 289.1] 289.1] 289.1
Loss m 3 3 3 3 3 3 3 3 3 3
Effective Head | m 1232 1232 123.1] 123.1 123 123 123| 122.9| 122.9| 122.9
Pmax MW 91 96 101 106 111 117 122 127 132 137
ltem Unit FSL=420
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 923] 972 102| 106.9| 111.7| 116.6| 121.4| 126.3] 131.1 136
FSL EL.m 4201 4201 420 420 420 420 420] 420] 420] 420
MOL EL.m 398| 398.4| 398.6/ 398.8/ 399.2] 399.4 399.6/ 399.8/ 400.2| 400.4
Effective Vol. | MCM|| 145.9| 143.8| 143.4| 142.2| 139.8| 138.6| 137.4| 136.2| 133.8| 132.6
TWL EL.m|| 288.9] 288.9] 289 289 289| 289.1) 289.1 289.1| 289.2| 289.2
Loss m 3 3 3 3 3 3 3 3 3 3
Effective Head | m 128.1] 128.1 128 128 128 127.9| 1279 127.9| 127.8] 127.8
Pmax MW 105 111 116 122 128 133 139 144 149 155
ltem Unit FSL=425
1 2 3 4 5 6 7 8 9 10
Qmax ms|| 102.9] 107.8| 112.6| 117.5| 1223| 127.2 132| 136.9| 141.7| 146.6
FSL EL.m 425 425 425 425 425 425 425 425 425 425
MOL EL.m|| 398.6] 399 399.2| 399.4| 399.6| 400/ 400.2| 400.4] 400.6| 400.8
Effective Vol. |MCM|| 184.9/ 1825/ 181.3| 180.1| 178.9| 176.5| 175.3| 174.1] 172.9| 1717
TWL EL.m 289| 289 289| 289.1] 289.1] 289.1 289.2] 289.2| 289.3| 289.3
Loss m 3 3 3 3 3 3 3 3 3 3
Effective Head | m 133 133 133| 1329 132.9| 132.9| 132.8| 132.8| 132.7| 132.7
Pmax MW 122 128 134 139 145 151 156 162 168| 174
Item Unit FSL=435
1 2 3 4 5 6 7 8 9 10
Qmax mis|l 124.6] 1295| 134.4| 139.4| 1443 149.2| 154.1] 159.1 164| 168.9
FSL EL.m 435 435/ 435] 435| 435| 435] 435| 435] 435 435
MOL EL.m|| 399.8 400/ 400.2| 400.6| 400.8 401| 401.2| 401.4| 401.6/ 401.8
Effective Vol. | MCM|| 276.6] 275.4| 274.2| 271.8] 270.6| 269.4| 268.2| 267| 265.8| 264.6
TWL EL.m|| 289.1] 289.2| 289.2| 289.2| 289.3] 289.3] 289.3] 289.4] 289.4| 289.4
Loss m 3 3 3 3 3 3 3 3 3 3
Effective Head | m 1429 142.8| 142.8| 142.8| 142.7| 142.7| 142.7| 142.6] 142.6] 142.6
Pmax MW 159 165 171 178| 184 190 196/ 202] 209] 215

Note: The numbers 1 to 10 mean case No. of the maximum discharge at the same FSL
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Table 10.2.1-12 Main Features of Alternatives for Option IV

ltem Unit FSL=405
1 2 3 4 5 6 7 8 9 10
Qmax ms 65.4| 70.2 75| 79.8/ 84.6| 893 94.1| 989 103.7| 1085
FSL EL.m 405/ 405| 405| 405/ 405/ 405/ 405/ 405| 405| 405
MOL EL.m 397| 397.4| 397.6 398| 398.2| 398.6 399| 399.2| 399.4| 399.8
Effective Vol. [MCM|[ 46.3] 44.1 43| 40.8| 39.7| 375/ 354 343 335 311
TWL EL.m|| 302.5| 302.5| 302.6| 302.6| 302.6| 302.7| 302.7| 302.7| 302.7| 302.8
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Effective Head | m 99.3] 99.3] 99.2| 99.2| 99.2| 99.1| 99.1 99.1| 99.1 99
Pmax MW 58 62 66 71 75 79 83 87 92 96
ltem Unit FSL=410
1 2 3 4 5 6 7 8 9 10
Qmax m®/s 73.7) 782 828 873 919 964 101| 105.5| 110.1| 114.6
FSL ELm| 410] 410] 410] 410 410] 410 410] 410[ 410] 410
MOL EL.m|| 397.6| 397.8| 398.2| 398.4| 398.8 399| 399.4| 399.6] 399.8| 400.2
Effective Vol. [MCM|[ 75.3] 74.2 72| 709/ 687 67.7] 655/ 64.6/ 634 61
TWL EL.m| 302.5| 302.6| 302.6| 302.6| 302.7| 302.7| 302.7| 302.8/ 302.8/ 302.8
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Effective Head | m 104.3| 104.2] 104.2| 104.2| 104.1| 104.1] 104.1 104 104 104
Pmax MW 69 73 77 81 85 90 94 98 102 106
ltem Unit FSL=415
1 2 3 4 5 6 7 8 9 10
Qmax m®/s 82.6/ 87.3] 921 96.8| 101.6/ 106.3| 111.1| 115.8| 120.6| 125.3
FSL EL.m 415 415 415 415 415 415 415 415 415 415
MOL EL.m|| 398.2| 398.4| 398.8 399| 399.4| 399.6| 400/ 400.2| 400.4| 400.8
Effective Vol. | MCM|| 106.9] 105.8] 103.6/ 102.5| 100.7] 99.5| 97.1] 95.9] 947 923
TWL EL.m| 302.6| 302.6] 302.7| 302.7| 302.7| 302.8/ 302.8/ 302.8/ 302.8/ 302.9
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Effective Head | m 109.2] 109.2] 109.1] 109.1| 109.1 109 109 109 109 108.9
Pmax MW 80 85 90 94 99 103 108 113 117 122
ltem Unit FSL=420
1 2 3 4 5 6 7 8 9 10
Qmax m®/s 923 97.2 102| 106.9| 111.7| 116.6| 121.4| 126.3| 131.1 136
FSL EL.m 4200 420|420 4200 420) 420 420/ 420] 420] 420
MOL EL.m|| 398.8 399| 399.4| 399.6| 400/ 400.2| 400.4| 400.8] 401| 401.2
Effective Vol. | MCM|| 141.6/ 140.5| 138.6| 137.4 135 133.8| 132.6] 130.2 129 1278
TWL EL.m| 302.7| 302.7| 302.7| 302.8| 302.8| 302.8/ 302.8/ 302.9] 302.9/ 302.9
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Effective Head | m 1141 114.1] 114.1 114 114 114 114 113.9] 113.9] 1139
Pmax MW 94 99 104 109 114 119 123 128 133 138
ltem Unit FSL=425
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 102.9] 107.8| 112.6] 117.5| 122.3] 127.2 132| 136.9| 141.7| 146.6
FSL EL.m 425|  425| 425|425 425 425 425|  425| 425| 425
MOL EL.m| 399.4| 399.8 400/ 400.2| 400.6| 400.8) 401 401.4| 401.6| 401.8
Effective Vol. | MCM|[ 180.1| 177.7| 176.5| 175.3| 172.9| 171.7| 170.5| 168.1| 166.9| 165.7
TWL EL.m|[ 302.7| 302.8| 302.8/ 302.8/ 302.9/ 302.9] 302.9] 302.9/ 302.9 303
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Effective Head | m 119.1 119 119 119] 118.9/ 118.9] 118.9] 118.9] 118.9| 118.8
Pmax MW 109 114 120 125 130 135 140 145 150 155
ltem Unit FSL=435
1 2 3 4 5 6 7 8 9 10
Qmax m¥s|| 124.6] 12383| 12256| 12129| 12003| 11876| 11749| 11623| 11496| 168.9
FSL EL.m 435 435| 435| 435 435| 435| 435| 435 435| 435
MOL EL.m| 400.6/ 401| 401.2| 401.4| 401.6| 402 402.2| 402.4| 402.6/ 402.8
Effective Vol. | MCM|[ 271.8| 269.4| 268.2 267| 265.8| 263.4| 262.2 261| 259.8| 258.7
TWL EL.m|[ 302.9/ 302.9] 302.9] 302.9 303 303 303 303 303 303.1
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
Effective Head | m 128.9] 128.9| 1289/ 128.9| 128.8| 128.8| 128.8| 128.8] 128.8] 128.7
Pmax MW 143 149 155 160 166 171 177 183 188 194

Note: The numbers 1 to 10 mean case No. of the maximum discharge at the same FSL
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Table 10.2.1-13 Reservoir Simulation Result for Option |

No OutputFileName InputData Result
Primary Total
HWL WL LWL WL | szt Power (MW) Gy || S || ey
Discharge | Capacity Energy

(GWh) (GWh) (GWh)
11061016 395-1 output_xls 395 395 393.60 307.30 58.30 45 0.951 40.350 95.220 184.250 279.470
2|061016 395-2 output_xIs 395 395 393.80 307.50 63.20 49| 0.951 43.770 102.820 190.110 292.930
3/061016 395-3 output_.xls 395 395 394.00 307.60 68.00 52| 0.951 46.600 109.720 194.360 304.080
4[061016 395-4 output_xls 395 395 394.20 307.70 72.90 56| 0.951 48.770 117.200 200.170 317.370
5/061016 395-5 output_xls 395 395 394.60 307.80 71.70 60| 0.951 46.710 124.110 205.430 329.540
6061016 395-6 output_xIs 395 395 394.80 307.90 82.60 63] 0.951 46.130 130.520 209.560 340.080
7/061016 405-1 output_xls 405 405 394.40 307.70 75.00 64| 0.951 50.520 130.480 232.400 362.880
8[061016 405-2 output_xls 405 405 394.60 307.90 79.80 68| 0.951 53.780 138.180 236.940 375.120
9]|061016 405-3 output_xIs 405 405 394.80 308.00 84.60 72| 0.951 57.120 145.830 241.280 387.110
10061016 405-4 output_xls 405 405 395.00 308.10 89.40 76] 0.951 58.580 153.230 245.280 398.510
11061016 405-5 output_xls 405 405 395.20 308.20 94.20 81 0.951 61.870 160.560 250.280 410.840
12[{061016 405-6 output_xls 405 405 395.40 308.30 99.00 85| 0.951 62.730 167.340 254.300 421.640
13]|061016 405-7 output_xls 405 405 395.60 308.40 103.70 88| 0.951 58.470 173.320 257.370 430.690
14]|061016 405-8 output_xls 405 405 395.80 308.50 108.50 92| 0.951 55.310 179.380 261.320 440.700
15(061016 405-9 output_xls 405 405 396.00 308.60 113.30 96| 0.951 48.850 184.870 265.120 449.990
16061016 405-10 output_.xls 405 405 396.20 308.70 118.12 100f 0.951 43.030 190.240 268.850 459.090
17]{061019 410-1 output_xls 410 410 394.80 307.90 83.30 75| 0.951 55.520 149.170 257.650 406.820
18061019 410-2 output_xls 410 410 395.00 308.10 87.80 79| 0.951 58.550 156.460 261.510 417.970
19{061019 410-3 output_xls 410 410 395.20 308.20 92.40 83| 0.951 61.500 163.800 265.140 428.940
20|061019 410-4 output_xls 410 410 395.40 308.30 96.90 87| 0.951 62.180 170.900 268.840 439.740
21|061019 410-5 output_.xls 410 410 395.60 308.40 101.50 91 0.951 65.280 177.770 272510 450.280
22|061019 410-6 output_xls 410 410 395.80 308.50 106.00 95 0.951 68.330 184.210 276.250 460.460
23|061019 410-7 output_xls 410 410 396.00 308.60 110.60 99| 0.951 70.020 190.380 279.560 469.940
241061019 410-8 output_.xls 410 410 396.20 308.70 115.10 103] 0.951 59.480 195.950 282.930 478.880
25|061019 410-9 output_xls 410 410 396.20 308.80 119.70 107]  0.951 53.800 201.230 286.430 487.660
26061019 410-10 output_xIs 410 410 396.40 308.80 124.20 111] 0.951 50.670 206.320 290.300 496.620
27|061016 415-1 output_xls 415 415 395.20 308.20 92.20 87| 0.951 60.810 169.140 283.150 452.290
28|061016 415-2 output_.xls 415 415 395.40 308.30 96.90 91 0.951 62.650 176.730 286.530 463.260
29|061016 415-3 output_xls 415 415 395.60 308.40 101.70 96 0.951 64.240 184.680 291.150 475.830
30/|061016 415-4 output_xls 415 415 395.80 308.50 106.40 100 0.951 66.910 191.970 294.330 486.300
31|061016 415-5 output_xls 415 415 396.00 308.60 111.20 105] 0.951 70.090 199.080 298.050 497.130
32|061016 415-6 output_xls 415 415 396.20 308.70 115.90 109] 0.951 73.210 205.280 301.220 506.500
33|061016 415-7 output_xIs 415 415 396.40 308.80 120.70 113]  0.951 72.090 211.180 303.900 515.080
34|061016 415-8 output_xls 415 415 396.40 308.90 125.40 118 0.951 62.610 216.940 307.640 524.580
35/061016 415-9 output_xls 415 415 396.60 309.00 130.20 122| 0.951 58.080 222.400 311.060 533.460
36061016 415-10 output_xls 415 415 396.80 309.10 134.92 126 0.951 52.050 227.100 314.350 541.450
37]061020 420-1 output_xIs 420 420 395.60 308.40 101.88 101 0.951 64.550 191.200 310.650 501.850
38|061020 420-2 output_.xls 420 420 395.80 308.50 106.70 105 0.951 65.660 198.960 313.870 512.830
39061020 420-3 output_xls 420 420 396.00 308.60 111.60 110  0.951 68.810 206.780 317.460 524.240
40|061020 420-4 output_xls 420 420 396.20 308.70 116.50 115]  0.951 71.980 214.140 320.540 534.680
41(061020 420-5 output_xls 420 420 396.40 308.80 121.30 119 0.951 75.110 220.520 323.280 543.800
42(061020 420-6 output_xls 420 420 396.60 308.90 126.20 124] 0.951 78.310 226.960 326.890 553.850
431061020 420-7 output_xls 420 420 396.60 309.00 131.00 129] 0.951 74.550 232.710 330.230 562.940
441061020 420-8 output_xls 420 420 396.80 309.10 135.90 133] 0.951 61.160 238.280 333.170 571.450
45(061020 420-9 output_xls 420 420 397.00 309.20 140.70 138 0.951 59.490 243.630 337.120 580.750
46[061020 420-10 output_xls 420 420 397.20 309.30 145.60 143] 0.951 54.960 248.250 340.820 589.070
47(061016 425-1 output_xls 425 425 396.00 308.60 112.50 116] 0.951 68.050 215.250 339.010 554.260
48(061016 425-2 output_xls 425 425 396.20 308.70 117.40 121 0.951 71.000 223.050 341.990 565.040
49(061016 425-3 output_xIs 425 425 396.40 308.80 122.20 126] 0.951 74.060 230.190 344.960 575.150
50[{061016 425-4 output_xls 425 425 396.60 308.90 127.10 131]  0.951 77.200 237.290 347.790 585.080
51]|061016 425-5 output_xIs 425 425 396.80 309.00 131.90 135] 0.951 80.290 243.190 350.370 593.560
52|061016 425-6 output_.xls 425 425 397.00 309.10 136.80 140 0.951 78.340 249.210 353.570 602.780
53|061016 425-7 output_xls 425 425 397.00 309.20 141.60 145 0.951 73.670 254.710 357.180 611.890
54|061016 425-8 output_xls 425 425 397.20 309.30 146.50 150 0.951 59.800 260.220 360.530 620.750
55061016 425-9 output_xIs 425 425 397.40 309.40 151.30 155] 0.951 59.330 265.330 363.510 628.840
56/061016 425-10 output_xls 425 425 397.60 309.50 156.20 160] 0.951 52.700 269.140 367.460 636.600
57|061016 435-1 output_xls 435 435 396.80 309.10 134.20 150  0.951 78.120 265.740 398.560 664.300
58|061016 435-2 output_xIs 435 435 397.00 309.10 139.10 155] 0.951 81.260 273.310 401.270 674.580
59|061016 435-3 output_.xls 435 435 397.20 309.20 144.00 160 0.951 84.310 279.930 403.560 683.490
60|061016 435-4 output_xls 435 435 397.40 309.30 149.00 166] 0.951 87.430 286.340 406.620 692.960
61|061016 435-5 output_xls 435 435 397.40 309.40 153.90 171]  0.951 83.370 291.740 409.150 700.890
62|061016 435-6 output_xls 435 435 397.60 309.50 158.80 176 0.951 72.850 296.790 411.990 708.780
63|061016 435-7 output_.xls 435 435 397.80 309.60 163.70 182 0.951 69.280 301.710 415.630 717.340
64|061016 435-8 output_xls 435 435 398.00 309.70 168.70 187]  0.951 66.560 305.860 418.910 724.770
65|061016 435-9 output_xls 435 435 398.20 309.80 173.60 192 0.951 57.040 309.100 422.600 731.700
66]061016 435-10 output_xls 435 435 398.20 309.90 178.50 198]  0.951 54.750 312.300 426.650 738.950
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Table 10.2.1-14 Reservoir Simulation Result for Option 11

No OutputFileName InputData Result
Primary Total
HWL WL LWL TWL LI || lasilod Power (MW) Energy | S2°°M%aY | Erergy
Discharge | Capacity Energy

(GWh) (GWh) (GWh)
11061016 405—1 output_xls 405 405 397.00 307.60 65.40 56| 0.951 45.750 115.440 217.020 332.460
2|061016 405-2 output_xls 405 405 397.40 307.60 70.20 60| 0.951 49.400 123.600 222.140 345.750
3/061016 405-3 output_.xls 405 405 397.60 307.70 75.00 64] 0.951 52.870 131.560 227.200 358.760
4(061016 405-4 output_xIs 405 405 398.00 307.70 79.80 68| 0.951 56.160 139.560 231.800 371.350
5/061016 405-5 output_xls 405 405 398.20 307.70 84.60 73] 0.951 58.730 147.490 237.350 384.830
6]/061016 405-6 output_xIs 405 405 398.60 307.80 89.30 76| 0.951 59.650 154.170 240.460 394.630
7/061016 405-7 output_xls 405 405 399.00 307.80 94.10 81 0.951 54.380 161.420 246.030 407.450
8[061016 405-8 output_xls 405 405 399.20 307.80 98.90 85| 0.951 49.710 168.040 250.720 418.760
9]|061016 405-9 output_xIs 405 405 399.40 307.80 103.70 89| 0.951 44.190 174.270 255.320 429.590
10061016 405-10 output_.xls 405 405 399.80 307.90 108.50 93| 0.951 43.620 180.100 259.200 439.300
11061019 410-1 output_xls 410 410 397.60 307.70 73.70 66| 0.951 51.180 133.900 241.720 375.610
12[{061019 410-2 output_xls 410 410 397.80 307.70 78.20 71]  0.951 54.460 142.010 247.550 389.560
13061019 410-3 output_xls 410 410 398.20 307.70 82.80 75| 0.951 58.000 150.020 252.050 402.070
14]/061019 410-4 output_xls 410 410 398.40 307.80 87.30 79] 0.951 60.040 157.390 255.970 413.360
15(061019 410-5 output_xls 410 410 398.80 307.80 91.90 83| 0.951 62.750 164.940 259.950 424.890
16061019 410-6 output_xls 410 410 399.00 307.80 96.40 87| 0.951 66.040 171.940 264.040 435.980
17]|061019 410-7 output_xls 410 410 399.40 307.80 101.00 91 0.951 66.120 178.920 267.990 446.910
18061019 410-8 output_xls 410 410 399.60 307.90 105.50 95| 0.951 58.780 185.120 271.790 456.910
19(061019 410-9 output_xls 410 410 399.80 307.90 110.10 99| 0.951 55.810 191.130 275.540 466.670
20]061019 410-10 output_xls 410 410 400.20 307.90 114.60 103] 0.951 49.100 196.560 279.340 475.910
21|061016 415-1 output_.xls 415 415 398.20 307.70 82.60 78] 0.951 57.090 154.520 268.860 423.380
22|061016 415-2 output_xls 415 415 398.40 307.80 87.30 83| 0.951 60.440 162.730 273.580 436.320
23|061016 415-3 output_xls 415 415 398.80 307.80 92.10 87| 0.951 63.360 171.050 271.570 448.610
241061016 415-4 output_.xls 415 415 399.00 307.80 96.80 92| 0.951 64.720 179.120 282.020 461.140
25|061016 415-5 output_xIs 415 415 399.40 307.80 101.60 96| 0.951 68.380 187.020 285.840 472.860
26061016 415-6 output_xls 415 415 399.60 307.90 106.30 100 0.951 71.700 193.850 289.100 482.950
27|061016 415-7 output_xls 415 415 400.00 307.90 111.10 105 0.951 74.820 201.130 293.430 494.560
28|061016 415-8 output_.xls 415 415 400.20 307.90 115.80 109] 0.951 63.500 207.220 296.570 503.790
29]061016 415-9 output_xIs 415 415 400.40 307.90 120.60 114] 0.951 59.850 213.600 301.130 514.720
30061016 415-10 output_xls 415 415 400.80 308.00 125.30 118] 0.951 50.290 218.790 304.500 523.290
31]061020 420-1 output_xls 420 420 398.80 307.80 92.30 91 0.951 63.270 176.910 296.310 473.220
32061020 420-2 output_xls 420 420 399.00 307.80 97.20 96| 0.951 64.620 185.640 301.080 486.720
33061020 420-3 output_xls 420 420 399.40 307.80 102.00 101 0.951 67.060 194.200 305.430 499.630
34|061020 420-4 output_xls 420 420 399.60 307.90 106.90 106 0.951 70.430 202.290 309.000 511.290
35/061020 420-5 output_.xls 420 420 400.00 307.90 111.70 111 0.951 74.080 209.900 312,510 522.410
36]061020 420-6 output_xIs 420 420 400.20 307.90 116.60 115  0.951 77.590 216.810 315.500 532.310
37061020 420-7 output_xls 420 420 400.40 307.90 121.40 120 0.951 76.990 223.620 319.410 543.030
38|061020 420-8 output_.xls 420 420 400.80 308.00 126.30 125 0.951 63.990 230.050 323.110 553.160
39|061020 420-9 output_.xls 420 420 401.00 308.00 131.10 130] 0.951 61.940 235.990 327.080 563.070
40/061020 420-10 output_xls 420 420 401.20 308.00 136.00 134] 0.951 56.710 241.230 330.820 572.050
41[061016 425-1 output_xls 425 425 399.40 307.80 102.90 106 0.951 67.720 201.750 325.970 527.720
42(061016 425-2 output_xIs 425 425 399.80 307.90 107.80 111 0.951 69.790 210.310 329.360 539.670
43|061016 425-3 output_xls 425 425 400.00 307.90 112.60 116] 0.951 73.140 218.440 332.790 551.230
44/061016 425-4 output_xls 425 425 400.20 307.90 117.50 122| 0.951 76.570 226.570 336.920 563.490
45(061016 425-5 output_xls 425 425 400.60 307.90 122.30 126 0.951 80.210 233.700 339.630 573.330
46(061016 425-6 output_xls 425 425 400.80 308.00 127.20 131 0.951 83.360 240.290 342.980 583.270
47(061016 425-7 output_xls 425 425 401.00 308.00 132.00 136] 0.951 76.930 246.690 346.470 593.160
48(061016 425-8 output_xls 425 425 401.40 308.00 136.90 141 0.951 62.610 252.940 350.210 603.150
49(061016 425-9 output_xIs 425 425 401.60 308.00 141.70 146] 0.951 62.090 258.880 354.010 612.890
50]061016 425-10 output_xIs 425 425 401.80 308.10 146.60 151 0.951 57.310 263.760 357.850 621.610
51]|061016 435-1 output_xIs 435 435 400.60 308.00 124.60 140] 0.951 78.360 254.590 388.240 642.820
52|061016 435-2 output_xls 435 435 401.00 308.00 129.50 145 0.951 81.990 262.840 390.590 653.430
53|061016 435-3 output_.xls 435 435 401.20 308.00 134.40 151 0.951 85.370 270.840 394.140 664.980
54/061016 435-4 output_xls 435 435 401.40 308.00 139.40 156] 0.951 88.840 277.990 396.780 674.770
55|061016 435-5 output_xIs 435 435 401.60 308.00 144.30 162] 0.951 92.190 284.960 400.330 685.290
56/061016 435-6 output_.xls 435 435 402.00 308.10 149.20 167 0.951 78.420 290.870 402.740 693.610
57[061016 435-7 output_xls 435 435 402.20 308.10 154.10 173  0.951 73.050 296.810 406.650 703.460
58|061016 435-8 output_xIs 435 435 402.40 308.10 159.10 178] 0.951 65.480 302.140 409.870 712.010
59|061016 435-9 output_.xls 435 435 402.60 308.10 164.00 184 0.951 61.970 306.490 414.850 721.340
60/061016 435-10 output_xls 435 435 402.80 308.10 168.90 189 0.951 57.300 310.720 418.740 729.460
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Table 10.2.1-15 Reservoir Simulation Result for Option Illa

No | OutputFileName |InputData Result
Primary | Secondary| Total
HWL]IWL| LWL | TWL Dizlzﬁ;(r.ge g]jéa:(l;; Power (MW) Energy Energy | Energy
(GWh) (GWh) | (GWh)
1 061016 405-1 output_xI{ 405| 405| 397.00 | 288.60 65.40 66] 0.951 | 54.760 136.430 | 255.870 | 392.300
2 [061016 405-2 output_.xl{ 405| 405| 397.40 | 288.70 70.20 711 0.951 | 59.020 146.020 | 261.920 | 407.940
3 |061016 405-3 output_xI{ 405| 405| 397.60 | 288.70 75.00 76] 0.951| 63.210 155.630 | 268.200 | 423.830
4 (061016 405-4 output_.xl{ 405| 405| 398.00 | 288.80 79.80 80] 0.951 | 67.040 164.750 | 272.880 | 437.630
5 1061016 405-5 output_.xI{ 405] 405] 398.20 | 288.80 84.60 85/ 0.951| 70.180 173.870| 278.680 | 452.550
6 061016 405-6 output_.xI{ 405| 405| 398.60 | 288.90 89.30 90] 0.951| 70.870 182.240 | 283.910 | 466.150
7 (061016 405-7 output_.xl{ 405] 405| 399.00 | 288.90 94.10 95/ 0.951 | 64.870 190.450 | 289.280 | 479.730
8 061016 405-8 output_.xI{ 405] 405} 399.20 | 288.90 98.90 99] 0.951| 59.470 197.980 | 293.950 | 491.930
9 061016 405-9 output_xI{ 405| 405| 399.40  289.00 ( 103.70 1041 0.951| 52.920 205.330 | 299.520 | 504.850
10 (061016 405-10 output_.q 405| 405| 399.80 | 289.00 | 108.50 109f 0.951 | 52.280 212.510| 304.680|517.190
11 1061019 410-1 output_.xI{ 410] 410] 397.60 | 288.70 73.70 78] 0.951| 61.350 157.720 | 283.950 | 441.670
12 1061019 410-2 output_xI{ 410| 410 397.80 | 288.80 78.20 82] 0.951| 65.190 166.570 | 288.910 | 455.480
13 (061019 410-3 output_.xl4 410] 410 398.20 | 288.80 82.80 87/ 0.951 | 69.350 176.060 | 294.440 | 470.500
14 1061019 410-4 output_.xI{ 410] 410] 398.40 | 288.80 87.30 92] 0.951| 71.820 185.030 | 299.380 | 484.410
15 1061019 410-5 output_xI{ 410| 410 398.80 | 288.90 91.90 97] 0.951| 75.200 193.700 | 303.840 | 497.540
16 (061019 410-6 output_.xl4 410] 410 399.00 | 288.90 96.40 101f 0.951| 79.100 201.830 | 308.060 | 509.880
17 1061019 410-7 output_.xI{ 410] 410] 399.40 | 289.00 | 101.00 106] 0.951| 78.480 210.030 ] 312.930 | 522.960
18 1061019 410-8 output_xI{ 410| 410f 399.60 [ 289.00 [ 105.50 111/ 0.951| 70.000 217.580 | 317.680 | 535.260
19 (061019 410-9 output_.xl4 410] 410| 399.80 | 289.00 | 110.10 116( 0.951| 66.720 224.750 | 322.330 | 547.080
20 1061019 410-10 output_.4 410| 410] 400.20 | 289.10 | 114.60 120] 0.951| 58.680 230.870 | 326.210 | 557.080
21 |061016 415-1 output_.xly 415| 415] 398.20 | 288.80 82.60 90/ 0.951 | 68.440 180.470 | 312.100 | 492.570
22 (061016 415-2 output_.xI{ 415| 415] 398.40 | 288.80 87.30 96] 0.951| 72.500 190.440| 318.350 | 508.790
23 |061016 415-3 output_.xI{ 415| 415] 398.80 | 288.90 92.10 101] 0.951| 75.680 200.130 | 322.960 | 523.090
24 1061016 415-4 output_.xly 415| 415] 399.00 | 288.90 96.80 106( 0.951| 77.850 209.500 | 327.650 | 537.150
25 (061016 415-5 output_.xI4 415| 415] 399.40 [ 289.00 | 101.60 111} 0.951 | 82.080 218.570| 331.830 | 550.400
26 (061016 415-6 output_.xI{ 415| 415] 399.60 [ 289.00 | 106.30 116] 0.951| 86.110 226.990 | 336.260 | 563.260
27 (061016 415-7 output_.xl{ 415| 415]400.00  289.00 | 111.10 122| 0.951| 88.670 235.450 | 341.020 | 576.470
28 (061016 415-8 output_.xI4 415| 415] 400.20 [ 289.10 | 115.80 127] 0.951 | 75.710 242.700| 345.020 | 587.720
29 (061016 415-9 output_.xI{ 415] 415] 400.40 | 289.10 | 120.60 1321 0.951| 71.440 249.940 | 349.610 | 599.540
30 |061016 415-10 output_§ 415| 415]400.80 [ 289.10 | 125.30 137( 0.951| 60.160 256.440 | 354.270]610.710
31 [061020 420-1 output_.xI{ 420| 420] 398.80 | 288.90 92.30 105( 0.951| 75.670 206.150 | 343.300 | 549.460
32 (061020 420-2 output_.xI{ 420] 420] 399.00 | 288.90 97.20 111} 0.951| 77.500 216.410 | 348.880 | 565.290
33 061020 420-3 output_.xl{ 420| 420] 399.40  289.00 | 102.00 116( 0.951 | 80.810 226.000 | 352.720|578.720
34 1061020 420-4 output_.xl{ 420| 420] 399.60 [ 289.00 | 106.90 122| 0.951 | 84.920 235.780 | 357.270 | 593.040
35 (061020 420-5 output_.xI{ 420 420] 400.00 | 289.00 | 111.70 1271 0.951| 89.220 244.600 | 360.900 | 605.500
36 |061020 420-6 output_.xl{ 420| 420] 400.20 | 289.10 | 116.60 133} 0.951| 93.300 252.870 | 365.090 | 617.960
37 [061020 420-7 output_.xI{ 420| 420] 400.40 [ 289.10 | 121.40 138] 0.951| 91.470 260.710 | 368.900 | 629.620
38 (061020 420-8 output_.xI{ 420] 420] 400.80 | 289.10 | 126.30 1441 0.951| 76.410 268.520 | 373.430 | 641.950
39 |061020 420-9 output_.xly 420| 420] 401.00  289.20 | 131.10 149( 0.951| 73.830 275.200 | 377.580 | 652.770
40 1061020 420-10 output_.4 420| 420] 401.20 | 289.20 | 136.00 155] 0.951| 67.590 281.710| 382.790 | 664.500
41 1061016 425-1 output_.xI{ 425] 425] 399.40 | 289.00 | 102.90 1221 0.951| 81.130 234.210 375.940 | 610.150
42 1061016 425-2 output_.xl{ 425| 425]399.80 [ 289.00 | 107.80 128| 0.951 | 84.260 244.440 | 379.960 | 624.400
43 (061016 425-3 output_.xI4 425| 425] 400.00 [ 289.00 | 112.60 133] 0.951| 88.250 253.830 | 383.320 | 637.150
44 1061016 425-4 output_.xI{ 425 425] 400.20 | 289.10 | 117.50 1391 0.951| 92.260 261.010 | 387.310648.320
45 1061016 425-5 output_.xly 425| 425] 400.60 | 289.10 | 122.30 145( 0.951 | 96.560 267.610 | 391.230 | 658.840
46 (061016 425-6 output_.xI 425| 425] 400.80 [ 289.10 | 127.20 150] 0.951| 97.500 272.460 | 394.610 | 667.070
47 1061016 425-7 output_.xI{ 425 425] 401.00 | 289.20 | 132.00 156/ 0.951 | 91.530 283.930| 398.710 | 682.640
48 |061016 425-8 output_.xl{ 425| 425] 401.40  289.20 | 136.90 162| 0.951| 74.720 293.260 | 403.180 | 696.440
49 (061016 425-9 output_.xI{ 425| 425 401.60 [ 289.30 | 141.70 167] 0.951| 74.040 300.790 | 406.760 | 707.550
50 (061016 425-10 output_.§ 425 425] 401.80 | 289.30 | 146.60 173/ 0.951| 68.420 306.910 | 411.640 | 718.550
51 (061016 435-1 output_.xI4 435| 435] 400.60 [ 289.10 | 124.60 158| 0.951 | 95.140 293.480| 442.460 ]735.950
52 (061016 435-2 output_.xI{ 435| 435] 401.00 [ 289.20 | 129.50 165] 0.951| 99.320 303.280 | 445.900 | 749.180
53 (061016 435-3 output_.xI{ 435] 435 401.20 | 289.20 | 134.40 171] 0.951 | 103.360 309.440 | 449.200 | 758.640
54 (061016 435-4 output_.xI4 435| 435] 401.40 [ 289.20 | 139.40 177] 0.951 | 107.500 313.950 | 452.620 | 766.570
55 (061016 435-5 output_.xI{ 435| 435 401.60 [ 289.30 | 144.30 183] 0.951 | 108.880 318.670 | 455.560 | 774.230
56 061016 435-6 output_.xl{ 435| 435] 402.00  289.30 | 149.20 189 0.951 | 93.350 328.980| 458.840|787.820
57 |061016 435-7 output_.xl{ 435| 435] 402.20  289.30 | 154.10 196( 0.951| 87.070 339.000 | 463.320 | 802.320
58 (061016 435-8 output_.xI 435| 435] 402.40 [ 289.40 | 159.10 202] 0.951| 77.790 349.200 | 467.240 | 816.450
59 |061016 435-9 output_.xl{ 435| 435] 402.60 | 289.40 | 164.00 208| 0.951| 73.700 354.140 | 472.100 | 826.240
60 [061016 435-10 output_.§ 435| 435] 402.80 [ 289.40 | 168.90 214 0.951| 68.380 359.260 | 476.880 | 836.140

SREAMKISY - BRAIERNSHE
10 - 57



RIS-IWEP vy NN —EF 1 KHREFHERE
P FILUIR—k

Table 10.2.1-16 Reservoir Simulation Result for Option I11b

N

o

OutputFileName  |InputData |Result
MAX. Ilr;::ja Primary | Secondary] Total
HWLY IwL] LWL | TWL |Dischar Power (MW) | Energy | Energy | Energy

Cap
ge i (GWh) | (GWh) | (GWh)
061016 405-1 output_.xI{ 405| 405] 396.40 | 288.60 | 65.40 | 66] 0.951| 54.560 [ 136.550 | 256.870 | 393.420
061016 405-2 output_.xI{ 405| 405 396.60 | 288.70 | 70.20| 71| 0.951| 58.650 | 146.230 | 263.530 | 409.750
061016 405-3 output_.xI{ 405| 405| 397.00 | 288.70 | 75.00| 76| 0.951| 62.970|155.910 | 269.670 | 425.580
061016 405-4 output_.xI{ 405| 405] 397.20 | 288.80 | 79.80 | 81| 0.951| 67.100 | 165.220 | 275.200 | 440.420
061016 405-5 output_.xI{ 405| 405| 397.60 | 288.80 | 84.60 | 85| 0.951| 69.850 | 174.080 | 279.580 | 453.660
061016 405-6 output_.xI{ 405| 405] 397.80 | 288.90 | 89.30 | 90| 0.951| 73.870182.570 | 285.090 | 467.660
061016 405-7 output_.xI{ 405| 405] 398.20 | 288.90 | 94.10| 95| 0.951| 68.270 1 190.960 | 290.680 | 481.640
061016 405-8 output_.xI{ 405| 405 398.40 | 288.90 | 98.90 | 100] 0.951 | 61.090 |198.940 | 296.130 | 495.060
061016 405-9 output_.xI{ 405| 405 398.60 | 289.00 | 103.70 | 105| 0.951 | 55.140 |206.130 | 301.230 | 507.360
061016 405-10 output_.§ 405| 405 399.00 | 289.00 | 108.50 | 109] 0.951 | 51.980 [213.000 | 305.370 | 518.370
061019 410-1 output_.xI{ 410] 410f 396.80 | 288.70 | 73.70| 78] 0.951| 60.980 | 157.850 | 285.670 | 443.520
061019 410-2 output_.xI{ 410] 410] 397.20 | 288.80 | 78.20| 82| 0.951| 64.950 | 166.650 | 289.930 | 456.580
061019 410-3 output_.xI{ 410] 410 397.40 | 288.80 | 82.80 | 87| 0.951| 68.940|176.070 | 295.610 | 471.690
061019 410-4 output_.xI{ 410| 410] 397.80 | 288.80 | 87.30| 92| 0.951| 72.050 |185.270 | 300.680 | 485.950
061019 410-5 output_.xI{ 410| 410] 398.00 | 288.90 | 91.90| 97| 0.951| 74.640|194.020 | 305.430 | 499.450
061019 410-6 output_.xI{ 410| 410] 398.20 | 288.90 | 96.40 | 102| 0.951 | 78.510202.380 | 310.150 | 512.520
061019 410-7 output_.xI{ 410| 410 398.60 | 289.00 | 101.00 | 106] 0.951 | 82.630[210.260 | 313.970 | 524.230
061019 410-8 output_.xI{ 410| 410 398.80 | 289.00 | 105.50 | 111] 0.951 | 75.670[218.000 | 319.000 | 537.000
061019 410-9 output_.xI{ 410] 410 399.00 | 289.00 | 110.10 | 116] 0.951 | 66.370 |225.330 | 323.760 | 549.080
061019 410-10 output_.§ 410| 410 399.20 | 289.10 | 114.60 | 121] 0.951 | 65.090 | 231.640 | 328.010 | 559.660
061016 415-1 output_.xI{ 415| 415[ 397.40 | 288.80 | 82.60| 91| 0.951| 68.030 | 180.950 | 314.780 | 495.730
061016 415-2 output_.xI{ 415| 415] 397.80 | 288.80 | 87.30| 96| 0.951| 72.2401190.740 | 319.820 | 510.560
061016 415-3 output_.xI{ 415| 415} 398.00 | 288.90 | 92.10 | 101] 0.951 | 75.210[200.200 | 324.350 | 524.550
061016 415-4 output_.xI{ 415| 415] 398.40 | 288.90 | 96.80 | 106] 0.951 | 77.680 |209.640 | 328.720 | 538.360
061016 415-5 output_.xI{ 415| 415 398.60 | 289.00 | 101.60 | 111] 0.951 | 81.460 [218.690 | 332.980 | 551.680
061016 415-6 output_.xI{ 415| 415 398.80 | 289.00 | 106.30 | 117] 0.951 | 85.460 |227.530 | 338.520 | 566.050
061016 415-7 output_.xI{ 415| 415} 399.00 | 289.00 | 111.10 | 122] 0.951 | 89.570|235.730 | 342.830 | 578.560
061016 415-8 output_.xI{ 415| 415} 399.40 | 289.10 | 115.80 | 127] 0.951 | 76.850 | 243.080 | 346.520 | 589.600
061016 415-9 output_.xI{ 415| 415} 399.60 | 289.10 | 120.60 | 132] 0.951 | 71.050 |250.350 | 350.580 | 600.930
061016 415-10 output_.§ 415| 415} 399.80 | 289.10 | 125.30 | 137] 0.951 | 64.990 | 256.850 | 355.160 | 612.000
061020 420-1 output_.xI{ 420] 420 398.00 | 288.90 | 92.30 | 105| 0.951 | 75.190 [206.150 | 344.570 | 550.730
061020 420-2 output_.xI{ 420| 420 398.40 | 288.90 | 97.20 | 111] 0.951| 77.180|216.640 | 350.210 | 566.850
061020 420-3 output_.xI{ 420] 420] 398.60 | 289.00 | 102.00 | 116] 0.951 | 80.190 |225.980 | 354.010 | 579.990
061020 420-4 output_.xI 420] 420] 398.80 | 289.00 | 106.90 | 122| 0.951 | 84.280 |235.900 | 358.830 | 594.720
061020 420-5 output_.xI 420] 420] 399.20 | 289.00 | 111.70 | 128] 0.951 | 88.550 |245.030 | 362.980 | 608.010
061020 420-6 output_.xI 420] 420 399.40 | 289.10 | 116.60 | 133] 0.951 | 92.600 [253.170 | 366.600 | 619.770
061020 420-7 output_.xI 420] 420] 399.60 | 289.10 | 121.40 | 139] 0.951 | 95.040 |261.220 | 370.860 | 632.080
061020 420-8 output_.xI{ 420] 420 399.80 | 289.10 | 126.30 | 144| 0.951 | 78.170 | 268.660 | 374.960 | 643.610
061020 420-9 output_.xI{ 420] 420] 400.20 | 289.20 | 131.10 | 149] 0.951 | 75.130|275.520 | 378.560 | 654.080
061020 420-10 output_.§ 420| 420] 400.40 | 289.20 | 136.00 | 155| 0.951 | 68.820 | 282.220 | 384.090 | 666.310
061016 425-1 output_.xI{ 425| 425 398.60 | 289.00 | 102.90 | 122| 0.951 | 80.610 |234.300 | 377.520 | 611.810
061016 425-2 output_.xI{ 425| 425 399.00 | 289.00 | 107.80 | 128] 0.951 | 83.650 | 244.630 | 381.810 | 626.440
061016 425-3 output_.xI{ 425| 425 399.20 | 289.00 | 112.60 | 134] 0.951 | 87.600 |254.170 | 385.640 | 639.800
061016 425-4 output_.xI{ 425| 425 399.40 | 289.10 | 117.50 | 139] 0.951 | 91.570|261.030 | 388.670 | 649.700
061016 425-5 output_.xI{ 425| 425 399.60 | 289.10 | 122.30 | 145| 0.951 | 95.560 | 268.830 | 392.960 | 661.790
061016 425-6 output_.xI{ 425| 425 400.00 | 289.10 | 127.20 | 151] 0.951 | 99.930 [273.010 | 396.950 | 669.960
061016 425-7 output_.xI{ 425| 425 400.20 | 289.20 | 132.00 | 156] 0.951 | 91.100 [284.110 | 399.900 | 684.010
061016 425-8 output_.xI{ 425| 425 400.40 | 289.20 | 136.90 | 162| 0.951 | 81.010 |293.440 | 404.570 | 698.010
061016 425-9 output_.xI{ 425| 425 400.60 | 289.30 | 141.70 | 168| 0.951 | 73.480 |301.380 | 408.800 | 710.170
061016 425-10 output_.§ 425| 425 400.80 | 289.30 | 146.60 | 174] 0.951 | 71.270|307.480 | 413.460 | 720.930
061016 435-1 output_.xI{ 435| 435 399.80 | 289.10 | 124.60 | 159] 0.951 | 94.4101293.910 | 445.100 | 739.010
061016 435-2 output_.xI{ 435| 435 400.00 | 289.20 | 129.50 | 165| 0.951 | 98.290 | 303.280 | 447.940 | 751.220
061016 435-3 output_.xI{ 435| 435 400.20 | 289.20 | 134.40 | 171] 0.951 | 102.290 | 309.460 | 450.850 | 760.310
061016 435-4 output_.xI{ 435| 435 400.60 | 289.20 | 139.40 | 178] 0.951 | 106.670 | 314.390 | 454.760 | 769.150
061016 435-5 output_.xI{ 435| 435 400.80 | 289.30 | 144.30 | 184] 0.951 | 110.610 | 319.150 | 457.780 | 776.930
061016 435-6 output_.xI{ 435| 435 401.00 | 289.30 | 149.20 | 190| 0.951 | 94.7401329.480 | 461.130 | 790.610
061016 435-7 output_.xI{ 435| 435 401.20 | 289.30 | 154.10 | 196] 0.951 | 88.340|339.230 | 464.850 | 804.080
061016 435-8 output_.xI{ 435| 435 401.40 | 289.40 | 159.10 | 202| 0.951 | 84.750 | 349.420 | 468.530 | 817.950
061016 435-9 output_.xI{ 435| 435 401.60 | 289.40 | 164.00 | 209] 0.951 | 75.420 | 354.710 | 474.000 | 828.720
061016 435-10 output_.§ 435| 435 401.80 | 289.40 | 168.90 | 215| 0.951 | 68.090 |359.750 | 478.910 | 838.660
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Table 10.2.1-17 Reservoir Simulation Result for Option IV

No[ OutputFileName |InputData Result
Primary | Secondary| Total
HWL [ IWL| LWL | TWL Dizlzﬁ;(r'ge g;tslc?g Power (MW) | Energy | Energy | Energy
(GWh) | (GWh) | (GWh)
1 1061016 405-1 output_xl{ 405| 405 397.00 | 302.50 65.40 58| 0.951 [ 47.470 | 119.480 | 224.480 | 343.960
2 (061016 405-2 output_.xly 405| 405| 397.40 | 302.50 70.20 62| 0.951 [ 51.250 [ 127.800 | 229.560 | 357.360
3 061016 405-3 output_.xly 405| 405| 397.60 | 302.60 75.00 66| 0.951 [ 54.840 [ 135.990 | 234.470 | 370.460
4 1061016 405-4 output_xI{ 405| 405 398.00 | 302.60 79.80 71{ 0.951 [ 58.260 | 144.590 | 240.280 | 384.870
5 (061016 405-5 output_.xly 405| 405| 398.20 | 302.60 84.60 75( 0.951 [ 60.930 | 152.500 | 245.070 | 397.570
6 1061016 405-6 output_.xl{ 405| 405| 398.60 | 302.70 89.30 791 0.951 [ 61.970 | 159.690 | 249.320 [ 409.010
7 061016 405-7 output_.xly 405| 405| 399.00 | 302.70 94.10 83| 0.951 | 56.700 | 166.780 | 253.600 | 420.380
8 (061016 405-8 output_.xly 405| 405| 399.20 | 302.70 98.90 87] 0.951 [ 51.960 [ 173.490 | 258.070 | 431.570
9 1061016 405-9 output_.xl{ 405 405| 399.40 | 302.70 | 103.70 92] 0.951 [ 46.300 | 180.270 | 263.650 | 443.920
10 (061016 405-10 output_.§ 405| 405 399.80 | 302.80 | 108.50 96| 0.951 [ 45.730 [ 186.310 | 267.690 | 454.000
11 (061019 410-1 output_.xl{ 410{ 410| 397.60 | 302.50 73.70 69| 0.951 [ 53.220 [ 138.780 | 250.610 | 389.390
12 (061019 410-2 output_.xl{ 410| 410| 397.80 | 302.60 78.20 73| 0.951 [ 56.560 | 146.670 | 255.350 | 402.020
13 (061019 410-3 output_.xl{ 410| 410| 398.20 | 302.60 82.80 77] 0.951 [ 60.210 | 154.930 | 259.910 | 414.840
14 1061019 410-4 output_xl{ 410| 410 398.40 | 302.60 87.30 81| 0.951 | 62.430 | 162.660 | 263.820 | 426.490
15 (061019 410-5 output_.xl{ 410| 410| 398.80 | 302.70 91.90 85| 0.951 | 65.180 | 170.160 | 267.430 | 437.590
16 (061019 410-6 output_.xl{ 410| 410| 399.00 | 302.70 96.40 90{ 0.951 [ 68.590 [ 177.660 | 272.330 | 449.990
17 1061019 410-7 output_.xl{ 410| 410[399.40 [ 302.70  101.00 94] 0.951 [ 68.690 | 184.890 | 276.540 | 461.440
18 (061019 410-8 output_.xl{ 410[ 410]399.60 | 302.80 | 105.50 98] 0.951 [ 61.320 [ 191.320 | 280.400 | 471.710
19 (061019 410-9 output_.xl{ 410[ 410]399.80|302.80 | 110.10 102 0.951 | 58.330 | 197.510 | 284.120 | 481.630
20 |061019 410-10 output_§ 410| 410 400.20 | 302.80 | 114.60 106 0.951 | 51.430 | 203.090 | 287.860 | 490.950
21 061016 415-1 output_.xl{ 415| 415| 398.20 | 302.60 82.60 80| 0.951 | 59.340 | 159.330 | 276.530 | 435.860
221061016 415-2 output_.xl{ 415| 415] 398.40 | 302.60 87.30 85 0.951 | 62.880 | 168.090 | 281.920 | 450.010
23 1061016 415-3 output_xly 415| 415| 398.80 | 302.70 92.10 90{ 0.951 [ 65.850 [ 176.670 | 286.230 | 462.900
24 1061016 415-4 output_.xl{ 415| 415| 399.00 | 302.70 96.80 94( 0.951 [ 67.330 [ 184.740 | 290.070 | 474.810
251061016 415-5 output_.xl{ 415 415] 399.40 | 302.70 | 101.60 99] 0.951 [ 71.120 | 193.150 | 294.750 | 487.900
26 |061016 415-6 output_xl§ 415| 415 399.60 [ 302.80 [ 106.30 103 0.951 | 74.550 | 200.210 | 297.910 | 498.120
27 |061016 415-7 output_xl{ 415| 415 400.00 | 302.80 [ 111.10 108 0.951 | 77.670 | 207.660 | 302.170 | 509.820
28 1061016 415-8 output_.xl{ 415 415] 400.20 | 302.80 | 115.80 113| 0.951 | 66.270 | 214.260 | 306.180 [ 520.440
29 |061016 415-9 output_.xl{ 415| 415 400.40 [ 302.80 [ 120.60 117( 0.951 | 62.560 | 220.500 | 309.740 | 530.230
30 |061016 415-10 output_q 415| 415 400.80 [ 302.90 [ 125.30 122( 0.951 | 52.700 | 226.190 | 314.160 | 540.350
31 061020 420-1 output_xl{ 420| 420| 398.80 | 302.70 92.30 94( 0.951 [ 65.810 | 182.690 | 305.770 | 488.460
32 1061020 420-2 output_xl{ 420| 420| 399.00 | 302.70 97.20 99] 0.951 [ 67.300 | 191.650 | 310.410 | 502.060
331061020 420-3 output_.xl{ 420 420] 399.40 | 302.70 | 102.00 104] 0.951 | 69.850 [ 200.380 | 314.480 [ 514.860
34 1061020 420-4 output_xl{ 420| 420 399.60 [ 302.80 [ 106.90 109 0.951 | 73.350 | 208.710 | 317.990 | 526.700
35 |061020 420-5 output_.xl{ 420| 420| 400.00 | 302.80 [ 111.70 114 0.951 | 77.120 | 216.600 | 321.570 | 538.170
36 1061020 420-6 output_.xl{ 420 420] 400.20 | 302.80 | 116.60 119] 0.951 [ 80.760 [ 223.940 | 325.280 [ 549.230
37 |061020 420-7 output_.xl{ 420| 420 400.40 [ 302.90 [ 121.40 123( 0.951 | 79.970 | 230.480 | 328.050 | 558.540
38 |061020 420-8 output_.xl{ 420 420 400.80 [ 302.90 [ 126.30 128 0.951 | 66.870 | 237.310 | 331.890 | 569.200
39 |061020 420-9 output_xl§ 420| 420 401.00 [ 302.90 [ 131.10 133( 0.951 | 64.770 | 243.540 | 336.140 | 579.680
40 1061020 420-10 output_.§ 420| 420[401.20 | 302.90 | 136.00 138 0.951 | 59.380 | 249.220 | 340.700 | 589.920
41 (061016 425-1 output_.xly 425| 425| 399.40 | 302.70 | 102.90 109] 0.951 [ 70.570 [ 208.020 | 335.460 [ 543.480
42 1061016 425-2 output_.xl{ 425| 425(399.80 | 302.80 | 107.80 114 0.951 | 72.750 | 216.820 | 338.720 | 555.530
431061016 425-3 output_.xI{ 425| 425 400.00 | 302.80 | 112.60 120{ 0.951 | 76.220 | 225.470 | 342.870 | 568.340
44 (061016 425-4 output_.xl{ 425| 425| 400.20 | 302.80 | 117.50 125] 0.951 | 79.780 | 233.650 | 346.370 [ 580.020
45 1061016 425-5 output_.xl{ 425| 425(400.60 | 302.90 | 122.30 130{ 0.951 | 83.450 | 241.030 | 349.610 | 590.640
46 1061016 425-6 output_.xI{ 425| 425(400.80 | 302.90 | 127.20 135( 0.951 | 86.400 | 248.060 | 353.180 | 601.230
47 1061016 425-7 output_.xl{ 425| 425(401.00 | 302.90 | 132.00 140 0.951 | 80.170 | 254.630 | 356.570 | 611.210
48 1061016 425-8 output_.xI{ 425| 425(401.40 | 302.90 | 136.90 145 0.951 | 65.510 | 261.070 | 360.260 | 621.330
49 (061016 425-9 output_.xly 425| 425| 401.60 | 302.90 | 141.70 150| 0.951 [ 64.990 | 267.180 | 364.010 [ 631.190
50 |061016 425-10 output_§ 425| 425[401.80 [ 303.00 | 146.60 155 0.951 | 60.060 | 272.220 | 367.820 | 640.040
51 |061016 435-1 output_.xl{ 435 435 400.60 [ 302.90 [ 124.60 143 0.951 | 81.850 | 262.040 | 398.030 | 660.070
52 1061016 435-2 output_.xl{ 435 435] 401.00 | 302.90 | 129.50 149] 0.951 | 85.610 [ 270.880 | 401.380 [ 672.260
53 |061016 435-3 output_.xl{ 435 435[401.20 [ 302.90 | 134.40 155( 0.951 | 89.130 | 279.000 | 404.500 | 683.500
54 1061016 435-4 output_xl{ 435 435[401.40 [ 302.90 [ 139.40 160 0.951 | 92.730 | 286.470 | 407.360 | 693.830
55 1061016 435-5 output_.xI{ 435 435] 401.60 | 303.00 | 144.30 166| 0.951 [ 95.730 [ 293.410 | 410.560 [ 703.980
56 |061016 435-6 output_.xl{ 435 435 402.00 [ 303.00 [ 149.20 171{ 0.951 | 81.870 [ 299.760 | 413.150 | 712.900
57 |061016 435-7 output_.xl{ 435 435 402.20  303.00 [ 154.10 177( 0.951 | 76.380 | 305.880 | 417.070 | 722.950
58 |061016 435-8 output_xl{ 435 435 402.40 [ 303.00  159.10 183 0.951 | 68.530 | 311.680 | 421.130 | 732.820
59 |061016 435-9 output_.xl{ 435 435 402.60 [ 303.00 [ 164.00 188 0.951 | 64.960 | 315.900 | 425.180 | 741.080
60 1061016 435-10 output_.§ 435 435] 402.80 | 303.10 | 168.90 194] 0.951 [ 60.050 [ 320.330 | 429.790 [ 750.120
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fELETH D, HEMICEEEDO R WIEEIZ
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Table 10.2.2-1 Project Cost Summary Table

Item

Cost

Note

. Preparation and Land Acquisition
(1) Access Road

(2) Compensation &
Resettlement

(3) Camps & Facilities

. Environmental Mitigation cost

. Civil Work
(1) Care of river
(2) Dm
(3) Spillway
(4) intake

(5) Headrace

(6) Surge Tank

(7) Penstock

(8) Powerhouse
(9) Tailrace channel
(10) Tailrace

(11) Miscellaneous

((1)~(10)) * 0.05

. Hydraulic equipment
(1) Gate and Screen
(2) Penstock

. Electro-mechanical equipment

Turbine and Generator, Transformer,
etc.

. Transmission line

Direct Cost

1+2+3+4+5+6

. Administration and Engineering
service

(Direct Cost) * 0.15

. Contingency

(Direct Cost) * 0.1

Interest during Construction

(1+2+3+4+5+6+7+8)*0.4*i*T

Total Cost

1+2+3+4+5+6+7+8+9
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(1) BRI

BREEAPREIT, 9 ETHEIHSINbOEMM Lz, REXREDON

ENESR /b D7)

BB EE . FERBIESICHETAEH, 277> a v Il T A8 A, KEH)
V2R B B KB O 2ER OVEEREICET AR HETH S, FDONR%ZTable 10.2.2-2
W g, F72. FSLICHKHT D ERBEXS SR & DA % Fig. 10.2.2-1127~7,

Table 10.2.2-2 Summary of Environmental Cost

Summary of Environmental Cost

) FSL (EL. m,
No. Ttem Unit 435 425 415 405 395 385 375
1| Cost for Physical Environment Million NRs 168.72]  168.72] 168.72] 168.72]  168.72] 168.72] 168.72
2| Cost for Biological Environment Million NRs 568.21 512.85 461.77 417.95 374.68 335.38| 291.80
3| Cost for Resettlement Plan Million NRs | 3,105.26] 1,744.62| 1,127.30] 917.92] 827.00] 751.52| 708.43
4|Social Action Program Million NRs 409.77 332.83 236.10 211.88 210.84 207.93 | 188.80
5|Sub-total (1 to 4) Million NRs | 4,251.96] 2,759.02] 1,993.89] 1,716.47| 1,581.24| 1,463.55|1,357.75
Million USD 59.89 38.86 28.08 24.18 22.27 20.61 | 19.12
6|Slope Protection in Bhimad Bajar | Million USD 2.10 2.10 2.10 2.10 2.10 2.10 2.10
7| Total (5+6) Million USD 61.99 40.96 30.18 26.28 24.37 22.71 | 21.22
1USD = 71 NRs
440
| —*
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420

410

FSL (EL.m)

400

390

370

0.00 10.00

Fig. 10.2.2-1 Relation between the FSL and Environmental mitigation Cost
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(2 TARTHER LUK
TARTHEL LUK 2R 2 B ONFRIZTable 10.2.2-3 ~ 10.2.2-41Z k9580 ThH 5,
BIHB OFEHIZLLFIZ L 5,
1) THHKE
OREORERFAME TEEOREFIEICE S, TEHEIL, SHEwD T
A= RIS TERER N E v,
a XA
B EICBT D MEHMmAE R A E 2 A TlEar 7 Y — FEHNSY L5
MTnz L& L, BBEEEECRNTIE, 2AF =y 7B T AL,
R R FH KT R A2 T S5 ONA[RERIEB 2 7 5kt 2 & L, A4+
% 1:03 OABIT 10 mE > F T/ & T 2 HHIT 2 &9 ST, 1021 (1) T
FRIELTZFSLIZX LT 2 X L OHEHIE L a7 U — MEFEZBEH L, L FoHER

HREER LT,
[Zoft) HHIZIX, 777 b, kY%, ERR TS THEE L LT, ki
THEEDOF 20%% &7 L L7,
by HukH

WRUZ XKV HEHIE (Ve), 27 U — MEFE (Vo). #kiiE (Wr), 7 — FNEE (Wg).
A7) —HE (Ws)&ZKd D,

Ve =130 X [{(ha+D) x Q}2 x n*/**%
Ve =56.5X [{(ha+D) x Q}2 x nt¥12
Wr=0.04 X Vc
Wg =0.9% (ha+D)"* x Q
Ws=0.5X (ha+D)*® x Q
Z 2,

ha : FJHAKZE (m)

Q : AKMEMAAR (m¥s)

D : KEEHEE (m)

n o KEESREK

[Zoft) AL, R, FREMSE, B TRLS O THEE L LT ERHO
25% %Gt E LTz,

c) EKI

M (&%) Eh hrxrd L, kEHWTED b 2L OHEHIE (Ve), 22>
7 U— MEFE (Vo). Sk (Wr) ko5, ks, KEEROREICHTZ>TX,
JEKFE D 72\ Option 11, la, IV IZOWTIEENIHEZ 3.5mis & L, FHEKEDH 5
Option I b (Z DWW TiE 4.0m/s & L7=,
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Ve =3.2 X (R+tg)>x Lxn
Ve ={3.2 X (R+tg)- TR} x L xn
Wr=0.04 X Vc
ZZiZ
R KEE¥AE (m)
ty &7 U— FOBEE (m)
L KEIEE (m)
VN TS

[(Zof) BHICIX., 7979 b, BNS R THEUSNSO THEE S LT, FRRLE
2 15% %5 E LT,

d +—I%027 (LA4T 7k HIbRDOH)
W& O CTHREIE (Vo). =27 U— MR (Vo). #k&E (WnNERd 5,

Ve =38 x q x (ha+L)"* x n
Ve =11 x q x (ha+L)" x n
Wr =0.05 x V¢
ZZiZ
q o REHEE GEAR) (MmYs), KB 1EDBE, BAEHKEICHET
: IKBRIER: (m)
ha : FEEH F 72 1Tk O F KGR (m)
n o KEESER

[Zofth) HEIZIE, WIEES LR TS0 THEE L LT, LR THEHIZ 20%
) ol S O
e) KEEFEK (A
A7 U —hKEt=60cm (—&) & LT, ®AZxHNTHRAIE (Ve), =
7 U— MEFE (Vo) &R D,
Ve = /4 X (Dm + 2t)* x L
Ve = n/4x{(Dm + 2t)>~ Dm?} x L
Wr = 0.012 X Vc
ZZlZ
Dm : 8 OFHNEZE (m)
t EAZYZ U—hDOEZ (m)
L AKEFBOILE(m)

EERE (Wp) TR LD,

Wp=785xntxDmxtmx11xLxn
tm =0.0313 x H x Dm+2
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ZZiZ
Wp : 8R4FE & (ton)
tm : $EEE (mm)
H o 85&EHKEA (m) (Sl — KAL)

Ik, BREICIZSIRFFAIS A 1,600 kgfiom® 4 f

f) FEEpT FA0)
fHIE (Vo) . =7 U — MERE (Vo) | Bk (Wr) ZREE W TR 5,

Ve =27A+13xAxd
Vc=15%xA
Wr=0.06 x A
AL,
A=20 x Q1/2 x Hel/3
Z 2T,
Q : HAKMEHKE (m’s)
He : %% 7 (m)
A BRI (M)
d : BEFEES (M)

[Zofh) AL, BETERE, ZESR=EL2EELE,
9) MUK
K TR EOREFIEIZHEL 5,
h)y JokA
KA X VAR (Ve). =7 U — MERE (Vo). $kfiiE (WnzsRD 5,
Ve =395 X (R x Q)**"°

Ve =404 X (R x Q)**
Wr = 0.278 X \/c*51°

>—>—ey
NI T

Q : e ARMEMAR (M)
R : KDL (m)

[Zof) B IZIE, (EFEY), EEfR#ESE, ERR TR THEE L LT, kg
THEEDH 25% %3 E LT,

i) PRARS hror

WA bR VOEHEIE (Ve), 27 U— & (Vo). #iE (WnNixk=\as v
KDDH, FrARVIERITAR 1:10 & ERE LTRET 5,
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Ve=45 X L
Vc=10 X L
Wr=0.03 X Vc

N RN

‘“th=0%& LT, BABOKERNNXICHETL S, HL, LEEEYUER T 5,

K) MTH

T, b L% 2~ L TEATSE (U ka)H ~[)H)D 5% %5t L4 2,
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Table 10.2.2-3  Civil Engineering Work Cost

Item unit Unit cost Quantity Cost Calculation method
a) Dam a)=a).l+a).2
a).1 Care of river LS a).2%x2% |a)l=2a).2x0.02
a).2 Dam m’ a).2=1)+2) +3)
1) Excavation m® 1)
2) Concrete m® 2)
3) Others LS 20 % HI=(1+2))x02
b) Intak b)=1)+2)+3)+4
: nl? Eexcavation m® )= 1) )99
2) Concrete m® 2)
3) Re-bar Ton 3)
4) Others LS 25% 4)=(1)+2)+3))x0.25
c) Headrace )=1)+2)+3)+4
: 1) Excavation m® )= 1) Jr 34
2) Concrete m’ 2)
3) Rebar Ton 3)
4) Others LS 15 % 4)=(1)+2)+3))x0.15
d)S Tank d)=1)+2)+3)+4
: lir)glgxca}a\r:/ation m’ )= 1) 1799
2) Concrete m® 2)
3) Re-bar Ton 3)
4) Others LS 55 % H=(D+2)+3))x0.55
Penstock =)+2)+3)+4
® e1r;sEc;<Ccavation m® K 1) )23
2) Concrete m® 2)
3) Re-bar Ton 3)
4) Others LS 20% 4)=(1)+2)+3))x0.2
f) Powerhouse =1)+2)+3)+4)
1) Excavation m’ 1)
2) Concrete m® 2)
3) Re-bar Ton 3)
4) Others LS 50 % 4)=(1)+2)+3))*x0.5
Tail =1)+2)+3)+4
) T) rg(;(((a:avation m® 97D 1) )*99
2) Concrete m® 2)
3) Re-bar Ton 3)
4) Others LS 15%-30% | 4) = (1)+2)+3) )x0.15~0.30
h) Tailrace Outlet h=1)+2)+3)+4
: 1I) Excavl;tion m® )=y 1) y23
2) Concrete m® 2)
3) Re-bar Ton 3)
4) Others LS 25 % 4)=(1)+2)+3))x0.25
i) Access tunnel to PH )=1)+2)+3)+4)
1) Excavation m’ 1)
2) Concrete m® 2)
3) Re-bar Ton 3)
4) Others LS 20 % 4)=(1)+2)+3))x0.2
j) Adit =1+2)+3)+4
2 1I) Excavation m® =D 1)) )+ 4)
2) Concrete m’ 2)
3) Rebar Ton 3)
4) Others LS 15 % 4)=(1)+2)+3))x0.15
k) Miscellaneous LS K)=2>(a)~j)) x0.05
Subtotal
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Table 10.2.2-4 Hydraulic Equipment Cost

Item Unit Unit Cost Quantity Cost
1. Dam & Spillway
Gate Ton
2. Intake
Gate Ton
Screen Ton
3. Penstock (Steel pipe) Ton
4. Tailrace gate Ton
5. Others LS 20%
Subtotal
2) LEH{Mm

TR A 3RS — LV [EIN O UL O T2 727K 77 B 8 M o Bk [E 0O 7K 77 BR
FEHLR D b O Z BT, i L7,

(3) ERIEARHER

BRI TEHEIZHOWTIL, xR 23— LirEREEIC 1T 5 JICA BIRFREICB W T
H SN BEXHMERO THEEOFELLICEE L,

REAEAA 0D B 4 5 AT R S AU BT & 55 10 BT R S T BRI L

(5) HERRHR]T
R PR OB H X Table 10.2.2-10 5% HF] 1 DO IA B O B O XA FE SV T2y 47
i=10%., THNIFE T HOEELMEL THHEL L,

(6) T A

10.2.1 T/ L7 BUBTRRGEH T O & R BB R i o0 T4 O PFRIT Table 10.2.2-5 ~ 10.2.2-35(Z71
Y TH D,
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Table 10.2.2-5 Project Cost (Option | FSL=395m)

Project Cost Summary 1,000USD
FSL=395
Iltem
1 2 3 4 5 6
1. Preparation & Compensation 2,845 2,855 2,865 2,873 2,882 2,891

(1) Access Road
(2) Conpensation

(3) Others
2. Environmental Mitigation 24,370 24,370 24,370 24,370 24,370 24,370
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 129,365| 129,818 130,271| 130,673| 131,075 131,477
(3) Intake 47 70 88 103 114 126
(4) Power Tunnel 0 0 0 0 0 0
(5) Penstock 0 0 0 0 0 0
(6) Power House 0 0 0 0 0 0
(7) Tailrace Tunnel 0 0 0 0 0 0
(8) Tailrace 0 0 0 0 0 0
(9) Others 6,773 6,797 6,821 6,841 6,862 6,883
4. Hydro-Mechanical Works
(1) Gate & Screen 2,630 2,652 2,673 2,696 2,718 2,741
(2) Penstocks 163 175 187 199 210 222
5. Electro-Mechanical Works 23,057 24,426 25,424 26,725 27,996 28,934
6. Transmission Line 5,298 5,298 10,170 10,170 10,170 10,170
Direct Cost 200,601] 202,513 208,921| 210,702 212,451] 213,866
7. Administration Fee 30,090 30,377 31,338 31,605 31,868 32,080
8. Contingency 20,060 20,251 20,892 21,070 21,245 21,387
9. Interest During Construction 50,150 50,628 52,230 52,676 53,113 53,466
Total 300,902 303,770{ 313,382 316,054 318,676 320,798

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-8.

Table 10.2.2-6  Project Cost (Option | FSL=405m)

Project Cost Summary 1,000USD
FSL=405
Item
1 2 3 4 5 6 7 8 9 10
1. Preparation & Compensation 3,199 3,209 3,220 3,229 3,238 3,247 3,256 3,264 3,273 3,281

(1) Access Road
(2) Conpensation

(3) Others
2. Environmental Mitigation 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 146,177 146,641 147,105 147,510 147,916] 148,321 148,727| 149,074 149,479] 149,826
(3) Intake 92 138 175 207 235 261 285 307 328 348
(4) Power Tunnel 0 0 0 0 0 0 0 0 0 0
(5) Penstock 0 0 0 0 0 0 0 0 0 0
(6) Power House 0 0 0 0 0 0 0 0 0 0
(7) Tailrace Tunnel 0 0 0 0 0 0 0 0 0 0
(8) Tailrace 0 0 0 0 0 0 0 0 0 0
(9) Others 7,616 7,642 7,667 7,689 7,710 7,732 7,753 7,772 7,793 7,811
4. Hydro-Mechanical Works
(1) Gate & Screen 2,746 2,769 2,793 2,816 2,839 2,863 2,885 2,909 2,932 2,955
(2) Penstocks 222 234 247 259 272 284 296 309 321 333
5. Electro-Mechanical Works 28,167 29,351 30,504 31,637 33,024 34,116 34,928 35,993 37,044 38,081
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170
Direct Cost 230,722] 232,488] 234,213 235,850] 237,738 239,327| 240,634| 242,130] 243,672 245,138
7. Administration Fee 34,608 34,873 35,132 35,378 35,661 35,899 36,095 36,319 36,551 36,771
8. Contingency 23,072 23,249 23,421 23,585 23,774 23,933 24,063 24,213 24,367 24,514
9. Interest During Construction 57,680 58,122 58,553 58,963 59,434 59,832 60,158 60,532 60,918 61,284
Total 346,083] 348,732] 351,320 353,775| 356,606 358,991| 360,950 363,195| 365,508 367,707

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-8
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Table 10.2.2-7 Project Cost (Option | FSL=410m)

Project Cost Summary 1,000USD
FSL=410
Iltem
1 2 3 4 5 6 7 8 9 10
1. Preparation & Compensation 3,388 3,398 3,408 3,417 3,427 3,435 3,444 3,452 3,461 3,469

(1) Access Road
(2) Conpensation

(3) Others
2. Environmental Mitigation 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 155,176] 155,610| 156,045| 156,417| 156,852| 157,224| 157,596] 157,969 158,341 158,712
(3) Intake 109 165 209 247 281 312 341 368 395 419
(4) Power Tunnel 0 0 0 0 0 0 0 0 0 0
(5) Penstock 0 0 0 0 0 0 0 0 0 0
(6) Power House 0 0 0 0 0 0 0 0 0 0
(7) Tailrace Tunnel 0 0 0 0 0 0 0 0 0 0
(8) Tailrace 0 0 0 0 0 0 0 0 0 0
(9) Others 8,067 8,091 8,115 8,136 8,159 8,179 8,200 8,219 8,239 8,259
4. Hydro-Mechanical Works
(1) Gate & Screen 2,801 2,823 2,846 2,869 2,892 2,915 2,938 2,960 2,984 3,006
(2) Penstocks 254 266 278 291 303 315 327 339 351 364
5. Electro-Mechanical Works 30,810 31,919 33,001 34,066 35,116 36,151 37,174 38,183 39,180 40,152
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170
Direct Cost 245,057| 246,726| 248,356| 249,896| 251,483| 252,985| 254,472| 255,944 257,403 258,835
7. Administration Fee 36,759 37,009 37,253 37,484 37,722 37,948 38,171 38,392 38,611 38,825
8. Contingency 24,506 24,673 24,836 24,990 25,148 25,299 25,447 25,594 25,740 25,883
9. Interest During Construction 61,264 61,681 62,089 62,474 62,871 63,246 63,618 63,986 64,351 64,709
Total 367,586 370,089 372,534 374,843 377,224| 379,478| 381,708] 383,915| 386,105| 388,252

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-8

Table 10.2.2-8 Project Cost (Option | FSL=415m)

Project Cost Summary 1,000USD
FSL=415
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,585 3,596 3,607 3,618 3,627 3,636 3,646 3,655 3,664 3,673
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 164,540| 165,005 165,469| 165,934| 166,332| 166,731| 167,195 167,593 167,991| 168,389
(3) Intake 125 188 239 283 322 358 392 424 454 482
(4) Power Tunnel 0 0 0 0 0 0 0 0 0 0
(5) Penstock 0 0 0 0 0 0 0 0 0 0
(6) Power House 0 0 0 0 0 0 0 0 0 0
(7) Tailrace Tunnel 0 0 0 0 0 0 0 0 0 0
(8) Tailrace 0 0 0 0 0 0 0 0 0 0
(9) Others 8,536 8,562 8,588 8,614 8,635 8,657 8,682 8,704 8,725 8,746
4. Hydro-Mechanical Works
(1) Gate & Screen 2,858 2,882 2,907 2,931 2,956 2,981 3,005 3,030 3,055 3,079
(2) Penstocks 289 302 316 329 343 356 369 382 395 408
5. Electro-Mechanical Works 33,509 34,541 35,808 36,810 38,041 39,015 39,979 41,165 42,105 43,036
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 259,844| 261,479 263,337| 264,921| 266,659| 268,136| 269,671 271,355 272,791 274,216
7. Administration Fee 38,977 39,222 39,501 39,738 39,999 40,220 40,451 40,703 40,919 41,132
8. Contingency 25,984 26,148 26,334 26,492 26,666 26,814 26,967 27,136 27,279 27,422
9. Interest During Construction 64,961 65,370 65,834 66,230 66,665 67,034 67,418 67,839 68,198 68,554

Total 389,766] 392,219| 395,006) 397,382| 399,989| 402,204 404,506] 407,033| 409,187| 411,324

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-8
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Table 10.2.2-9  Project Cost (Option | FSL=420m)

Project Cost Summary 1,000USD
FSL=420
Iltem
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,793 3,805 3,816 3,826 3,836 3,847 3,857 3,867 3,876 3,884
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 174,412] 174,908 175,405/ 175,830| 176,256| 176,752| 177,177] 177,602 178,027 178,381
(3) Intake 139 210 267 316 360 401 439 475 508 540
(4) Power Tunnel 0 0 0 0 0 0 0 0 0 0
(5) Penstock 0 0 0 0 0 0 0 0 0 0
(6) Power House 0 0 0 0 0 0 0 0 0 0
(7) Tailrace Tunnel 0 0 0 0 0 0 0 0 0 0
(8) Tailrace 0 0 0 0 0 0 0 0 0 0
(9) Others 9,030 9,059 9,086 9,110 9,133 9,160 9,183 9,207 9,229 9,249
4. Hydro-Mechanical Works
(1) Gate & Screen 2,920 2,945 2,971 2,997 3,022 3,048 3,074 3,100 3,125 3,151
(2) Penstocks 329 343 357 372 385 400 413 427 441 455
5. Electro-Mechanical Works 36,476 37,445 38,639 39,815 40,747 41,896 43,030 43,930 45,040 46,137
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 278,891| 280,508| 282,334| 284,059| 285,533| 287,296] 288,966 290,399] 292,039 293,590
7. Administration Fee 41,834 42,076 42,350 42,609 42,830 43,094 43,345 43,560 43,806 44,039
8. Contingency 27,889 28,051 28,233 28,406 28,553 28,730 28,897 29,040 29,204 29,359
9. Interest During Construction 69,723 70,127 70,583 71,015 71,383 71,824 72,242 72,600 73,010 73,398

Total 418,336] 420,762| 423,501 426,088] 428,299] 430,944| 433,449] 435,599| 438,059| 440,385

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-8

Table 10.2.2-10

Project Cost (Option | FSL=425m)

Project Cost Summary 1,000USD
FSL=425
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 4,012 4,023 4,035 4,046 4,056 4,067 4,077 4,086 4,096 4,107
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 184,820| 185,274 185,804| 186,257| 186,711| 187,165 187,618 187,996 188,450| 188,903
(3) Intake 153 230 293 347 396 440 483 522 559 594
(4) Power Tunnel 0 0 0 0 0 0 0 0 0 0
(5) Penstock 0 0 0 0 0 0 0 0 0 0
(6) Power House 0 0 0 0 0 0 0 0 0 0
(7) Tailrace Tunnel 0 0 0 0 0 0 0 0 0 0
(8) Tailrace 0 0 0 0 0 0 0 0 0 0
(9) Others 9,551 9,578 9,607 9,633 9,658 9,683 9,708 9,729 9,753 9,778
4. Hydro-Mechanical Works
(1) Gate & Screen 2,987 3,013 3,039 3,065 3,091 3,118 3,144 3,170 3,196 3,222
(2) Penstocks 374 389 403 418 432 447 461 476 490 504
5. Electro-Mechanical Works 39,446 40,586 41,710 42,821 43,703 44,790 45,866 46,930 47,983 49,025
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 298,525| 300,275 302,074] 303,770| 305,230| 306,892| 308,539] 310,091 311,709| 313,316
7. Administration Fee 44,779 45,041 45,311 45,565 45,784 46,034 46,281 46,514 46,756 46,997
8. Contingency 29,853 30,028 30,207 30,377 30,523 30,689 30,854 31,009 31,171 31,332
9. Interest During Construction 74,631 75,069 75,518 75,942 76,307 76,723 77,135 77,523 77,927 78,329

Total 447,788| 450,413| 453,111 455,655 457,845| 460,338 462,809] 465,136] 467,564| 469,974

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-8
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Table 10.2.2-11

Project Cost (Option | FSL=435m)

Project Cost Summary 1,000USD
FSL=435
Iltem
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 4,476 4,489 4,502 4,512 4,524 4,536 4,546 4,558 4,567 4,577
(1) Access Road
(2) Compensation
(3) Others
2. Environmental Mitigation 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 206,936] 207,450 207,964| 208,393| 208,907| 209,421| 209,850f 210,364 210,792 211,220
(3) Intake 178 268 341 404 461 514 563 608 652 694
(4) Power Tunnel 0 0 0 0 0 0 0 0 0 0
(5) Penstock 0 0 0 0 0 0 0 0 0 0
(6) Power House 0 0 0 0 0 0 0 0 0 0
(7) Tailrace Tunnel 0 0 0 0 0 0 0 0 0 0
(8) Tailrace 0 0 0 0 0 0 0 0 0 0
(9) Others 10,658 10,689 10,718 10,742 10,771 10,799 10,823 10,851 10,875 10,898
4. Hydro-Mechanical Works
(1) Gate & Screen 3,125 3,153 3,180 3,207 3,235 3,262 3,289 3,317 3,344 3,371
(2) Penstocks 472 488 504 520 535 551 567 583 598 614
5. Electro-Mechanical Works 45,613 46,623 47,635 48,834 49,825 50,807 51,971 52,935 53,891 55,024
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 349,671 351,372 353,056] 354,825| 356,471] 358,103 359,821] 361,428| 362,931| 364,612
7. Administration Fee 52,451 52,706 52,958 53,224 53,471 53,715 53,973 54,214 54,440 54,692
8. Contingency 34,967 35,137 35,306 35,482 35,647 35,810 35,982 36,143 36,293 36,461
9. Interest During Construction 87,418 87,843 88,264 88,706 89,118 89,526 89,955 90,357 90,733 91,153

Total 524,507| 527,058| 529,583| 532,237| 534,707] 537,154| 539,731] 542,141| 544,397| 546,918

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-8

Table 10.2.2-12

Project Cost (Option Il FSL=405m)

Project Cost Summary 1,000USD
FSL=405
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 2,856 2,870 2,882 2,895 2,907 2,920 2,933 2,944 2,955 2,968
(1) Access Road
(2) Compensation
(3) Others
2. Environmental Mitigation 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 103,360] 103,360/ 103,360 103,360| 103,360] 103,360 103,360| 103,360 103,360/ 103,360
(3) Intake 796 823 852 876 902 923 943 967 989 1,006
(4) Power Tunnel 2,685 2,860 2,950 3,133 3,226 3,418 3,615 3,715 3,817 4,025
(5) Penstock 869 911 952 993 1,033 1,073 1,112 1,151 1,190 1,229
(6) Power House 10,172 10,539 10,889 11,232 11,565 11,878 12,193 12,500 12,800 13,088
(7) Tailrace Tunnel 795 836 857 900 921 965 1,009 1,032 1,054 1,101
(8) Tailrace 300 322 339 361 378 400 422 440 458 481
(9)P/S Access Tunnel 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973
(10) Others 6,800 6,834 6,861 6,894 6,921 6,952 6,984 7,010 7,035 7,066
4. Hydro-Mechanical Works 17,174 17,379 17,582 17,785 17,989 18,185 18,386 18,589 18,791 18,988|
5. Electro-Mechanical Works 25,773 26,988 28,187 29,351 30,776 31,626 33,001 34,081 35,144 36,203
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 225,056] 227,196 229,187| 231,256] 233,455| 235,174 237,434| 239,263] 241,068] 242,990
7. Administration Fee 33,758 34,079 34,378 34,688 35,018 35,276 35,615 35,890 36,160 36,449
8. Contingency 22,506 22,720 22,919 23,126 23,345 23,517 23,743 23,926 24,107 24,299
9. Interest During Construction 56,264 56,799 57,297 57,814 58,364 58,794 59,358 59,816 60,267 60,748

Total 337,585] 340,795| 343,780| 346,883] 350,182 352,762| 356,151 358,895| 361,603 364,485

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-9.
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Table 10.2.2-13

Project Cost (Option Il FSL=410m)

Project Cost Summary 1,000USD
FSL=410
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,028 3,039 3,052 3,063 3,077 3,087 3,100 3,110 3,121 3,134
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 110,062] 110,062| 110,062 110,062 110,062 110,062| 110,062| 110,062 110,062| 110,062
(3) Intake 1,030 1,063 1,093 1,124 1,151 1,181 1,205 1,233 1,260 1,281
(4) Power Tunnel 2,950 3,040 3,226 3,321 3,515 3,615 3,817 3,920 4,025 4,238
(5) Penstock 941 980 1,018 1,056 1,094 1,131 1,169 1,205 1,242 1,278
(6) Power House 10,979 11,309 11,637 11,945 12,255 12,552 12,848 13,127 13,410 13,681
(7) Tailrace Tunnel 857 878 921 943 987 1,009 1,054 1,077 1,101 1,148
(8) Tailrace 335 352 373 390 412 429 451 468 485 508
(9)P/S Access Tunnel 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973
(10) Others 7,209 7,236 7,268 7,293 7,325 7,350 7,382 7,406 7,431 7,461
4. Hydro-Mechanical Works 17,660 17,860 18,064 18,262 18,464 18,663 18,864 19,061 19,263 19,459]
5. Electro-Mechanical Works 28,289 29,703 30,810 31,909 32,979 34,032 35,069 36,104 37,112 38,107
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 238,765| 240,948| 242,950| 244,794| 246,747| 248,536 250,447| 252,198] 253,936| 255,781
7. Administration Fee 35,815 36,142 36,443 36,719 37,012 37,280 37,567 37,830 38,090 38,367
8. Contingency 23,876 24,095 24,295 24,479 24,675 24,854 25,045 25,220 25,394 25,578
9. Interest During Construction 59,691 60,237 60,738 61,198 61,687 62,134 62,612 63,049 63,484 63,945

Total 358,147| 361,422| 364,426] 367,191| 370,120| 372,804 375,670 378,297] 380,905| 383,672

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-9.

Table 10.2.2-14

Project Cost (Option Il FSL=415m)

Project Cost Summary 1,000USD
FSL=415
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,208 3,220 3,234 3,245 3,258 3,269 3,283 3,293 3,304 3,317
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 51,040 51,040 51,040 51,040 51,040 51,040 51,040 51,040 51,040 51,040
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 117,131 117,131 117,131 117,131 117,131} 117,131] 117,131} 117,131 117,131} 117,131
(3) Intake 1,271 1,310 1,346 1,383 1,415 1,450 1,481 1,514 1,547 1,574
(4) Power Tunnel 3,226 3,321 3,515 3,615 3,817 3,920 4,131 4,238 4,347 4,568
(5) Penstock 1,017 1,056 1,096 1,134 1,173 1,211 1,250 1,287 1,325 1,362
(6) Power House 11,811 12,139 12,468 12,782 13,095 13,390 13,689 13,976 14,263 14,533
(7) Tailrace Tunnel 921 943 987 1,009 1,054 1,077 1,124 1,148 1,171 1,220
(8) Tailrace 373 390 412 430 452 470 493 511 529 552
(9)P/S Access Tunnel 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973
(10) Others 7,639 7,666 7,699 7,725 7,758 7,784 7,816 7,842 7,867 7,898
4. Hydro-Mechanical Works 18,188 18,403 18,623 18,838 19,057 19,270 19,488 19,703 19,922 20,132]
5. Electro-Mechanical Works 31,122 32,451 33,487 34,761 35,763 36,763 37,981 38,941 40,126 41,073
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 274,143| 276,265| 278,233| 280,289] 282,211 283,973| 286,103] 287,820] 289,767 291,597
7. Administration Fee 41,121 41,440 41,735 42,043 42,332 42,596 42,915 43,173 43,465 43,740
8. Contingency 27,414 27,627 27,823 28,029 28,221 28,397 28,610 28,782 28,977 29,160
9. Interest During Construction 68,536 69,066 69,558 70,072 70,553 70,993 71,526 71,955 72,442 72,899

Total 411,214| 414,398| 417,350| 420,433| 423,317| 425,960| 429,155| 431,730| 434,651| 437,396

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-9..
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Table 10.2.2-15

Project Cost (Option Il FSL=420m)

Project Cost Summary 1,000USD
FSL=420
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,398 3,410 3,424 3,435 3,449 3,460 3471 3,485 3,495 3,506
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 124,578| 124,578| 124,578| 124,578| 124,578| 124,578 124,578| 124,578 124,578| 124,578
(3) Intake 1,523 1,568 1,607 1,649 1,685 1,726 1,764 1,798 1,834 1,871
(4) Power Tunnel 3,515 3,615 3,817 3,920 4,131 4,238 4,347 4,568 4,681 4,795
(5) Penstock 1,097 1,138 1,177 1,216 1,255 1,293 1,331 1,370 1,407 1,445
(6) Power House 12,675 13,007 13,324 13,636 13,939 14,241 14,532 14,818 15,096 15,376
(7) Tailrace Tunnel 987 1,009 1,054 1,077 1,124 1,148 1,171 1,220 1,244 1,269
(8) Tailrace 413 431 454 472 495 513 531 555 574 592
(9)P/S Access Tunnel 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973
(10) Others 8,091 8,119 8,152 8,179 8,212 8,238 8,264 8,297 8,322 8,348
4. Hydro-Mechanical Works 18,769 19,002 19,228 19,458 19,684 19,915 20,142 20,369 20,595 20,825]
5. Electro-Mechanical Works 33,981 35,217 36,432 37,638 38,815 39,743 40,889 42,032 43,148 44,030
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 271,793| 273,858| 276,011) 278,024] 280,131] 281,860] 283,786| 285,854| 287,740 289,401
7. Administration Fee 40,769 41,079 41,402 41,704 42,020 42,279 42,568 42,878 43,161 43,410
8. Contingency 27,179 27,386 27,601 27,802 28,013 28,186 28,379 28,585 28,774 28,940
9. Interest During Construction 67,948 68,464 69,003 69,506 70,033 70,465 70,946 71,464 71,935 72,350

Total 407,690 410,787| 414,017] 417,036] 420,196| 422,789] 425,679 428,781| 431,610{ 434,101

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-9.

Table 10.2.2-16

Project Cost (Option Il FSL=425m)

Project Cost Summary 1,000USD
FSL=425
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,598 3,612 3,623 3,635 3,648 3,659 3,670 3,684 3,695 3,706
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 132,413| 132,413| 132,413| 132,413| 132,413| 132,413| 132,413| 132,413 132,413| 132,413
(3) Intake 1,791 1,834 1,880 1,925 1,964 2,007 2,048 2,085 2,125 2,164
(4) Power Tunnel 3,817 4,025 4,131 4,238 4,457 4,568 4,681 4,911 5,028 5,146
(5) Penstock 1,184 1,223 1,262 1,301 1,338 1,377 1,414 1,452 1,489 1,527
(6) Power House 13,581 13,896 14,202 14,508 14,801 15,091 15,373 15,655 15,928 16,196
(7) Tailrace Tunnel 1,054 1,101 1,124 1,148 1,195 1,220 1,244 1,294 1,319 1,344
(8) Tailrace 456 479 497 516 539 558 576 600 619 638
(9)P/S Access Tunnel 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973
(10) Others 8,566 8,600 8,627 8,654 8,687 8,713 8,739 8,772 8,797 8,823
4. Hydro-Mechanical Works 19,416 19,652 19,886 20,124 20,356 20,592 20,824 21,061 21,293 21,527]
5. Electro-Mechanical Works 37,077 38,247 39,389 40,739 41,626 42,734 43,817 44,887 45,943 47,002
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 285,718| 287,848| 289,799| 291,964 293,791| 295,697] 297,566 299,580| 301,414 303,251
7. Administration Fee 42,858 43,177 43,470 43,795 44,069 44,355 44,635 44,937 45,212 45,488
8. Contingency 28,572 28,785 28,980 29,196 29,379 29,570 29,757 29,958 30,141 30,325
9. Interest During Construction 71,430 71,962 72,450 72,991 73,448 73,924 74,391 74,895 75,354 75,813

Total 428,577| 431,772| 434,699| 437,946| 440,687| 443,546 446,349| 449,370| 452,121| 454,877

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-9.
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Table 10.2.2-17 Project Cost (Option Il FSL=435m)

Project Cost Summary 1,000USD
FSL=435
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 4,023 4,037 4,049 4,060 4,071 4,085 4,096 4,107 4,118 4,129
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 149,292 149,292| 149,292 149,292| 149,292 149,292| 149,292| 149,292| 149,292| 149,292
(3) Intake 2,348 2,396 2,447 2,497 2,546 2,590 2,637 2,684 2,729 2,774
(4) Power Tunnel 4,457 4,681 4,795 4,911 5,028 5,266 5,387 5,510 5,633 5,758
(5) Penstock 1,356 1,395 1,433 1,471 1,509 1,546 1,584 1,622 1,658 1,695
(6) Power House 15,354 15,653 15,946 16,240 16,523 16,797 17,070 17,345 17,610 17,871
(7) Tailrace Tunnel 1,195 1,244 1,269 1,294 1,319 1,370 1,396 1,422 1,448 1,474
(8) Tailrace 545 569 588 607 626 650 669 689 708 727
(9)P/S Access Tunnel 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973 10,973
(10) Others 9,579 9,613 9,640 9,667 9,693 9,727 9,753 9,779 9,805 9,831
4. Hydro-Mechanical Works 20,795 21,045 21,296 21,552 21,802 22,049 22,299 22,554 22,803 23,053]
5. Electro-Mechanical Works 43,455 44,485 45,707 46,712 47,904 48,900 50,066 51,028 52,171 53,113
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 341,585| 343,596| 345,646] 347,488| 349,499| 351,457 353,434| 355,216] 357,161| 358,903
7. Administration Fee 51,238 51,539 51,847 52,123 52,425 52,719 53,015 53,282 53,574 53,835
8. Contingency 34,159 34,360 34,565 34,749 34,950 35,146 35,343 35,522 35,716 35,890
9. Interest During Construction 85,396 85,899 86,412 86,872 87,375 87,864 88,359 88,804 89,290 89,726

Total 512,378| 515,394| 518,469| 521,233 524,249| 527,186 530,151| 532,824] 535,742| 538,355

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-9.

Table 10.2.2-18 Project Cost (Option Illa FSL=405m)

Project Cost Summary 1,000USD
FSL=405
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,115 3,141 3,159 3,185 3,202 3,228 3,254 3,272 3,289 3,315
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 103,360] 103,360/ 103,360 103,360| 103,360] 103,360 103,360| 103,360 103,360/ 103,360
(3) Intake 796 823 852 876 902 923 943 967 989 1,006
(4) Power Tunnel 3,105 3,302 3,403 3,609 3,715 3,930 4,151 4,264 4,378 4,611
(5) Penstock 775 812 848 884 920 954 989 1,024 1,058 1,093
(6) Power House 10,733 11,116 11,490 11,849 12,200 12,530 12,863 13,187 13,499 13,808
(7) Tailrace Tunnel 11,105 11,678 11,969 12,559 12,859 13,468 14,089 14,403 14,721 15,366
(8) Tailrace 300 322 339 361 378 400 422 440 458 481
(9)P/S Access Tunnel 12,101 12,101 12,101 12,101 12,101 12,101 12,101 12,101 12,101 12,101
(10) Others 7,416 7,478 7,521 7,583 7,624 7,686 7,749 7,790 7,831 7,894
4. Hydro-Mechanical Works 17,194 17,400 17,607 17,811 18,017 18,216 18,419 18,624 18,827 19,029]
5. Electro-Mechanical Works 27,257 28,628 29,959 31,012 32,294 33,560 34,794 35,766 36,974 38,152
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 239,759| 242,662| 245,110| 247,692] 250,075] 252,859| 255,636| 257,700] 259,988| 262,717
7. Administration Fee 35,964 36,399 36,766 37,154 37,511 37,929 38,345 38,655 38,998 39,408
8. Contingency 23,976 24,266 24,511 24,769 25,008 25,286 25,564 25,770 25,999 26,272
9. Interest During Construction 59,940 60,666 61,277 61,923 62,519 63,215 63,909 64,425 64,997 65,679

Total 359,639] 363,993| 367,664| 371,537] 375,113] 379,288 383,454 386,549 389,981 394,075

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-10.
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Table 10.2.2-19  Project Cost (Option I1la FSL=410m)

Project Cost Summary 1,000USD
FSL=410
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,324 3,341 3,367 3,384 3,410 3,427 3,454 3,471 3,488 3,514
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 110,062] 110,062| 110,062 110,062 110,062 110,062| 110,062| 110,062 110,062| 110,062
(3) Intake 1,030 1,063 1,093 1,124 1,151 1,181 1,205 1,233 1,260 1,281
(4) Power Tunnel 3,403 3,506 3,715 3,821 4,040 4,151 4,378 4,494 4,611 4,850
(5) Penstock 838 872 907 940 973 1,006 1,039 1,071 1,104 1,135
(6) Power House 11,556 11,900 12,245 12,573 12,897 13,209 13,516 13,814 14,112 14,393
(7) Tailrace Tunnel 11,969 12,263 12,859 13,162 13,777 14,089 14,721 15,042 15,366 16,023
(8) Tailrace 335 352 373 390 412 429 451 468 485 508
(9)P/S Access Tunnel 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032
(10) Others 7,914 7,955 8,017 8,058 8,120 8,161 8,223 8,263 8,304 8,367
4. Hydro-Mechanical Works 17,675 17,876 18,081 18,282 18,485 18,685 18,887 19,087 19,291 19,486]
5. Electro-Mechanical Works 30,045 31,075 32,328 33,557 34,774 35,726 36,908 38,062 39,198 40,107
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 255,636] 257,749| 260,531| 262,839| 265,585| 267,608 270,328| 272,550] 274,766| 277,211
7. Administration Fee 38,345 38,662 39,080 39,426 39,838 40,141 40,549 40,883 41,215 41,582
8. Contingency 25,564 25,775 26,053 26,284 26,558 26,761 27,033 27,255 27,477 27,721
9. Interest During Construction 63,909 64,437 65,133 65,710 66,396 66,902 67,582 68,138 68,691 69,303

Total 383,454| 386,624| 390,796] 394,258| 398,377| 401,413 405,492| 408,826] 412,149| 415,817

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-10.

Table 10.2.2-20 Project Cost (Option Illa FSL=415m)

Project Cost Summary 1,000USD
FSL=415
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,523 3,540 3,567 3,585 3,611 3,629 3,656 3,673 3,691 3,718
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 117,131 117,131 117,131 117,131} 117,131} 117,131 117,131 117,131} 117,131 117,131
(3) Intake 1,271 1,310 1,346 1,383 1,415 1,450 1,481 1,514 1,547 1,574
(4) Power Tunnel 3,715 3,821 4,040 4,151 4,378 4,494 4,730 4,850 4,972 5,220
(5) Penstock 905 940 975 1,009 1,043 1,077 1,111 1,144 1,177 1,210
(6) Power House 12,401 12,749 13,091 13,421 13,746 14,060 14,374 14,671 14,972 15,261
(7) Tailrace Tunnel 12,859 13,162 13,777 14,089 14,721 15,042 15,693 16,023 16,355 17,030
(8) Tailrace 373 390 412 430 452 470 493 511 529 552
(9)P/S Access Tunnel 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032
(10) Others 8,387 8,429 8,493 8,535 8,599 8,640 8,705 8,746 8,788 8,853
4. Hydro-Mechanical Works 18,195 18,413 18,632 18,849 19,068 19,284 19,503 19,717 19,937 20,151]
5. Electro-Mechanical Works 32,612 34,049 35,233 36,388 37,536 38,657 39,981 41,080 42,153 43,213
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 270,806] 273,369| 276,130| 278,404] 281,135| 283,369| 286,292| 288,494 290,687 293,347
7. Administration Fee 40,621 41,005 41,420 41,761 42,170 42,505 42,944 43,274 43,603 44,002
8. Contingency 27,081 27,337 27,613 27,840 28,114 28,337 28,629 28,849 29,069 29,335
9. Interest During Construction 67,701 68,342 69,033 69,601 70,284 70,842 71,573 72,124 72,672 73,337

Total 406,209| 410,054| 414,195| 417,606] 421,703| 425,054| 429,438| 432,741| 436,031] 440,020

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-10.
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Table 10.2.2-21  Project Cost (Option I1la FSL=420m)

Project Cost Summary 1,000USD
FSL=420
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,731 3,749 3,776 3,794 3,822 3,840 3,858 3,885 3,903 3,921
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 124,578] 124,578| 124,578 124,578| 124,578| 124,578| 124,578 124,578| 124,578| 124,578
(3) Intake 1,523 1,568 1,607 1,649 1,685 1,726 1,764 1,798 1,834 1,871
(4) Power Tunnel 4,040 4,151 4,378 4,494 4,730 4,850 4,972 5,220 5,346 5,474
(5) Penstock 976 1,012 1,046 1,081 1,115 1,149 1,183 1,217 1,250 1,283
(6) Power House 13,281 13,629 13,958 14,289 14,606 14,919 15,223 15,527 15,816 16,108
(7) Tailrace Tunnel 13,777 14,089 14,721 15,042 15,693 16,023 16,355 17,030 17,372 17,717
(8) Tailrace 413 431 454 472 495 513 531 555 574 592
(9)P/S Access Tunnel 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032
(10) Others 8,884 8,927 8,991 9,034 9,099 9,142 9,185 9,250 9,293 9,335
4. Hydro-Mechanical Works 18,768 19,001 19,227 19,459 19,685 19,916 20,143 20,373 20,597 20,828]
5. Electro-Mechanical Works 35,679 37,029 38,144 39,451 40,524 41,804 42,847 44,082 45,111 46,316
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 290,474] 292,988| 295,704| 298,168] 300,856] 303,283| 305,462| 308,340f 310,496 312,847
7. Administration Fee 43,571 43,948 44,356 44,725 45,128 45,492 45,819 46,251 46,574 46,927
8. Contingency 29,047 29,299 29,570 29,817 30,086 30,328 30,546 30,834 31,050 31,285
9. Interest During Construction 72,619 73,247 73,926 74,542 75,214 75,821 76,365 77,085 77,624 78,212

Total 435,712| 439,481| 443,557| 447,252| 451,284| 454,925| 458,193 462,509| 465,745] 469,271

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-10.

Table 10.2.2-22 Project Cost (Option Illa FSL=425m)

Project Cost Summary 1,000USD
FSL=425
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,950 3,978 3,996 4,014 4,042 4,060 4,078 4,106 4,124 4,142
(1) Access Road
(2) Compensation
(3) Others
2. Environmental Mitigation 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 132,413| 132,413| 132,413 132,413| 132,413| 132,413| 132,413| 132,413| 132,413| 132,413
(3) Intake 1,791 1,834 1,880 1,925 1,964 2,007 2,048 2,085 2,125 2,164
(4) Power Tunnel 4,378 4,611 4,730 4,850 5,095 5,220 5,346 5,603 5,733 5,866
(5) Penstock 1,053 1,088 1,121 1,156 1,189 1,223 1,256 1,290 1,322 1,355
(6) Power House 14,200 14,534 14,854 15,170 15,477 15,784 16,075 16,370 16,651 16,936
(7) Tailrace Tunnel 14,721 15,366 15,693 16,023 16,691 17,030 17,372 18,064 18,415 18,769
(8) Tailrace 456 479 497 516 539 558 576 600 619 638
(9)P/S Access Tunnel 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032 13,032
(10) Others 9,405 9,470 9,514 9,557 9,623 9,666 9,709 9,776 9,818 9,861
4. Hydro-Mechanical Works 19,402 19,640 19,874 20,110 20,342 20,580 20,811 21,048 21,278 21,515]
5. Electro-Mechanical Works 38,948 40,217 41,260 42,504 43,721 44,722 45,921 47,093 48,071 49,218
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 310,931| 313,844| 316,045| 318,451| 321,310| 323,477 325,818| 328,662] 330,783| 333,091
7. Administration Fee 46,640 47,077 47,407 47,768 48,197 48,522 48,873 49,299 49,617 49,964
8. Contingency 31,093 31,384 31,604 31,845 32,131 32,348 32,582 32,866 33,078 33,309
9. Interest During Construction 77,733 78,461 79,011 79,613 80,328 80,869 81,455 82,165 82,696 83,273

Total 466,396| 470,767| 474,067| 477,677| 481,965| 485,215 488,727| 492,993] 496,175 499,637

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-10.

SREAMKISY - BRAIERNSHE
10-77



RIS-IWEP vy NN —EF 1 KHREFHERE
P FILUIR—k

Table 10.2.2-23  Project Cost (Option I1la FSL=435m)

Project Cost Summary 1,000USD
FSL=435
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 4,577 4,606 4,624 4,644 4,662 4,691 4,710 4,729 4,748 4,767
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 149,292 149,292| 149,292 149,292| 149,292 149,292| 149,292| 149,292| 149,292| 149,292
(3) Intake 2,348 2,396 2,447 2,497 2,546 2,590 2,637 2,684 2,729 2,774
(4) Power Tunnel 5,095 5,346 5,474 5,603 5,733 5,999 6,135 6,271 6,409 6,549
(5) Penstock 1,205 1,239 1,272 1,307 1,340 1,373 1,406 1,439 1,472 1,504
(6) Power House 17,113 17,443 17,769 18,097 18,408 18,718 19,023 19,324 19,620 19,911
(7) Tailrace Tunnel 16,691 17,372 17,717 18,064 18,415 19,126 19,486 19,848 20,214 20,583
(8) Tailrace 545 569 588 607 626 650 669 689 708 727
(9)P/S Access Tunnel 19,601 19,601 19,601 19,601 19,601 19,601 19,601 19,601 19,601 19,601
(10) Others 10,897 10,966 11,011 11,056 11,101 11,170 11,215 11,260 11,305 11,350
4. Hydro-Mechanical Works 20,754 21,001 21,251 21,505 21,752 22,000 22,249 22,501 22,749 22,998]
5. Electro-Mechanical Works 45,190 46,529 47,652 48,762 49,872 50,958 52,211 53,286 54,338 55,380
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 371,522] 374,570 376,910| 379,248| 381,561| 384,382 386,846] 389,137] 391,397| 393,647
7. Administration Fee 55,728 56,186 56,536 56,887 57,234 57,657 58,027 58,371 58,710 59,047
8. Contingency 37,152 37,457 37,691 37,925 38,156 38,438 38,685 38,914 39,140 39,365
9. Interest During Construction 92,880 93,643 94,227 94,812 95,390 96,095 96,711 97,284 97,849 98,412

Total 557,283| 561,856] 565,365| 568,871| 572,341| 576,572 580,269] 583,705] 587,096 590,470

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-10.

Table 10.2.2-24 Project Cost (Option I11b FSL=405m)

Project Cost Summary 1,000USD
FSL=405
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,035 3,051 3,077 3,098 3,124 3,145 3,172 3,192 3,212 3,240
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 26,276 26,276 26,276 26,276 26,276 26,276 26,276 26,276 26,276 26,276
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 103,360] 103,360f 103,360f 103,360 103,360 103,360 103,360f 103,360 103,360 103,360
(3) Intake 807 838 864 892 916 941 962 986 1,010 1,027
(4) Power Tunnel 6,545 6,739 7,137 7,339 7,752 7,962 8,391 8,609 8,830 9,280
(5) Penstock 850 891 932 972 1,012 1,051 1,090 1,129 1,168 1,206
(6) Power House 8,617 8,925 9,225 9,513 9,795 10,060 10,327 10,587 10,838 11,086
(7) Tailrace Tunnel 1,507 1,585 1,624 1,704 1,745 1,828 1,912 1,955 1,998 2,085
(8) Tailrace 300 322 339 361 378 400 422 440 458 481
(9)P/S Access Tunnel 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378
(10) Surge Tank 5,729 6,065 6,481 6,821 7,245 7,583 8,014 8,362 8,711 9,152
(11) Others 7,227 6,975 7,018 7,051 7,094 7,127 7,171 7,202 7,233 7,278
4. Hydro-Mechanical Works 17,325 17,541 17,756 17,971 18,185 18,394 18,607 18,822 19,034 19,245]
5. Electro-Mechanical Works 27,225 28,594 29,924 31,234 32,256 33,521 34,753 35,965 37,167 38,107
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 235,403| 237,762| 240,612] 243,193] 245,738] 248,249| 251,059| 253,486| 255,895| 258,423
7. Administration Fee 35,310 35,664 36,092 36,479 36,861 37,237 37,659 38,023 38,384 38,763
8. Contingency 23,540 23,776 24,061 24,319 24,574 24,825 25,106 25,349 25,589 25,842
9. Interest During Construction 58,851 59,441 60,153 60,798 61,434 62,062 62,765 63,371 63,974 64,606

Total 353,104] 356,643| 360,918] 364,790] 368,606] 372,373] 376,589| 380,229 383,842 387,635

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-11.
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Table 10.2.2-25 Project Cost (Option I11b FSL=410m)

Project Cost Summary 1,000USD
FSL=410
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,221 3,240 3,261 3,287 3,308 3,327 3,354 3,373 3,393 3,413
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 28,229 28,229 28,229 28,229 28,229 28,229 28,229 28,229 28,229 28,229
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 110,062] 110,062| 110,062 110,062 110,062 110,062 110,062| 110,062| 110,062| 110,062
(3) Intake 1,044 1,074 1,108 1,136 1,167 1,197 1,223 1,251 1,278 1,305
(4) Power Tunnel 6,937 7,339 7,544 7,962 8,175 8,391 8,830 9,054 9,280 9,509
(5) Penstock 921 959 997 1,035 1,072 1,109 1,146 1,182 1,219 1,254
(6) Power House 9,277 9,554 9,831 10,094 10,354 10,604 10,851 11,091 11,330 11,556
(7) Tailrace Tunnel 1,624 1,664 1,745 1,786 1,870 1,912 1,998 2,041 2,085 2,174
(8) Tailrace 335 352 373 390 412 429 451 468 485 508
(9)P/S Access Tunnel 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378
(10) Surge Tank 6,337 6,739 7,070 7,480 7,815 8,145 8,571 8,905 9,246 9,583
(11) Others 7,670 7,395 7,428 7,470 7,503 7,533 7,578 7,608 7,638 7,671
4. Hydro-Mechanical Works 17,827 18,036 18,251 18,461 18,674 18,883 19,094 19,303 19,516 19,723]
5. Electro-Mechanical Works 30,011 31,039 32,291 33,519 34,735 35,921 36,866 38,018 39,154 40,285
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 250,097| 252,284| 254,793| 257,512| 259,977| 262,344 264,854| 267,187] 269,518 271,873
7. Administration Fee 37,515 37,843 38,219 38,627 38,996 39,352 39,728 40,078 40,428 40,781
8. Contingency 25,010 25,228 25,479 25,751 25,998 26,234 26,485 26,719 26,952 27,187
9. Interest During Construction 62,524 63,071 63,698 64,378 64,994 65,586 66,214 66,797 67,380 67,968

Total 375,146] 378,426] 382,190| 386,268| 389,965| 393,517| 397,281| 400,780| 404,277 407,810

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-11.

Table 10.2.2-26 Project Cost (Option I11b FSL=415m)

Project Cost Summary 1,000USD
FSL=415
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,423 3,442 3,464 3,490 3,512 3,632 3,553 3,580 3,600 3,621
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 30,183 30,183 30,183 30,183 30,183 30,183 30,183 30,183 30,183 30,183
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 117,131 117,131 117,131 117,131} 117,131} 117,131} 117,131 117,131} 117,131| 117,131
(3) Intake 1,284 1,321 1,360 1,394 1,431 1,466 1,502 1,531 1,565 1,596
(4) Power Tunnel 7,544 7,962 8,175 8,609 8,830 9,054 9,280 9,740 9,974 10,211
(5) Penstock 996 1,035 1,074 1,112 1,151 1,189 1,227 1,264 1,301 1,338
(6) Power House 9,955 10,235 10,509 10,774 11,035 11,288 11,540 11,778 12,020 12,252
(7) Tailrace Tunnel 1,745 1,786 1,870 1,912 1,998 2,041 2,130 2,174 2,220 2,311
(8) Tailrace 373 390 412 430 452 470 493 511 529 552
(9)P/S Access Tunnel 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378
(10) Surge Tank 7,064 7,485 7,831 8,260 8,610 8,955 9,308 9,749 10,105 10,457
(11) Others 8,150 7,840 7,874 7,917 7,951 7,982 8,016 8,060 8,091 8,124
4. Hydro-Mechanical Works 18,371 18,597 18,828 19,053 19,283 19,509 19,740 19,962 20,192 20,417]
5. Electro-Mechanical Works 32,818 34,012 35,194 36,349 37,495 38,837 39,938 41,035 42,107 43,166
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 265,639] 268,020] 270,507| 273,216] 275,664] 278,239] 280,641| 283,299| 285,619] 287,961
7. Administration Fee 39,846 40,203 40,576 40,982 41,350 41,736 42,096 42,495 42,843 43,194
8. Contingency 26,564 26,802 27,051 27,322 27,566 27,824 28,064 28,330 28,562 28,796
9. Interest During Construction 66,410 67,005 67,627 68,304 68,916 69,560 70,160 70,825 71,405 71,990

Total 398,458| 402,030 405,761| 409,824| 413,495| 417,358 420,961| 424,948] 428,429| 431,942

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-11.
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Table 10.2.2-27 Project Cost (Option I11b FSL=420m)

Project Cost Summary 1,000USD
FSL=420
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,635 3,655 3,676 3,697 3,725 3,746 3,767 3,788 3,816 3,837
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 124,578] 124,578| 124,578 124,578] 124,578| 124,578| 124,578 124,578] 124,578| 124,578
(3) Intake 1,537 1,578 1,621 1,664 1,701 1,741 1,780 1,819 1,851 1,888
(4) Power Tunnel 8,175 8,609 8,830 9,054 9,509 9,740 9,974 10,211 10,692 10,937
(5) Penstock 1,076 1,115 1,154 1,193 1,231 1,270 1,308 1,346 1,383 1,421
(6) Power House 10,661 10,941 11,205 11,471 11,725 11,977 12,221 12,465 12,696 12,931
(7) Tailrace Tunnel 1,870 1,912 1,998 2,041 2,130 2,174 2,220 2,311 2,358 2,404
(8) Tailrace 413 431 454 472 495 513 531 555 574 592
(9)P/S Access Tunnel 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378 10,378
(10) Surge Tank 7,848 8,288 8,638 8,995 9,439 9,800 10,157 10,520 10,977 11,344
(11) Others 8,655 8,307 8,342 8,374 8,421 8,453 8,485 8,519 8,563 8,595
4. Hydro-Mechanical Works 18,971 19,213 19,450 19,693 19,930 20,170 20,408 20,650 20,883 21,125]
5. Electro-Mechanical Works 35,642 36,990 38,105 39,410 40,694 41,760 43,009 44,036 45,063 46,267
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 285,233| 287,790| 290,222| 292,814| 295,750] 298,095| 300,608| 302,970 305,607 308,092
7. Administration Fee 42,785 43,169 43,533 43,922 44,363 44,714 45,091 45,445 45,841 46,214
8. Contingency 28,523 28,779 29,022 29,281 29,575 29,810 30,061 30,297 30,561 30,809
9. Interest During Construction 71,308 71,948 72,556 73,204 73,938 74,524 75,152 75,742 76,402 77,023

Total 427,850] 431,685| 435,334 439,221| 443,626| 447,143| 450,912 454,455] 458,410| 462,138

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-11.

Table 10.2.2-28 Project Cost (Option I11b FSL=425m)

Project Cost Summary 1,000USD
FSL=425
Iltem
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,770 3,790 3,810 3,831 3,852 3,880 3,900 3,922 3,942 3,963
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 40,959 40,959 40,959 40,959 40,959 40,959 40,959 40,959 40,959 40,959
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 132,413| 132,413| 132,413 132,413| 132,413| 132,413| 132,413| 132,413| 132,413| 132,413
(3) Intake 1,804 1,848 1,894 1,939 1,983 2,022 2,064 2,106 2,146 2,186
(4) Power Tunnel 8,830 9,280 9,509 9,740 9,974 10,450 10,692 10,937 11,184 11,434
(5) Penstock 1,161 1,201 1,239 1,277 1,315 1,353 1,390 1,428 1,464 1,502
(6) Power House 10,661 10,911 11,152 11,389 11,619 11,850 12,068 12,290 12,501 12,715
(7) Tailrace Tunnel 1,998 2,085 2,130 2,174 2,265 2,311 2,358 2,452 2,499 2,547
(8) Tailrace 456 479 497 516 539 558 576 600 619 638
(9)P/S Access Tunnel 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900
(10) Surge Tank 8,693 9,141 9,496 9,856 10,213 10,674 11,034 11,402 11,765 12,135
(11) Others 8,977 8,588 8,620 8,652 8,685 8,730 8,761 8,795 8,826 8,857
4. Hydro-Mechanical Works 19,635 19,884 20,128 20,376 20,620 20,867 21,109 21,357 21,598 21,846]
5. Electro-Mechanical Works 38,909 40,177 41,425 42,462 43,677 44,876 45,875 47,046 48,215 49,358
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 301,390] 303,880| 306,394| 308,707] 311,238] 314,066| 316,322| 318,828] 321,253| 323,674
7. Administration Fee 45,208 45,582 45,959 46,306 46,686 47,110 47,448 47,824 48,188 48,551
8. Contingency 30,139 30,388 30,639 30,871 31,124 31,407 31,632 31,883 32,125 32,367
9. Interest During Construction 75,347 75,970 76,598 77,177 77,810 78,517 79,080 79,707 80,313 80,919

Total 452,084| 455,820] 459,591| 463,061] 466,857] 471,099| 474,483| 478,243] 481,879] 485,511

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-11.
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Table 10.2.2-29 Project Cost (Option I11b FSL=435m)

Project Cost Summary 1,000USD
FSL=435
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 4,244 4,255 4,276 4,305 4,326 4,348 4,369 4,390 4,411 4,432
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 61,987 61,987 61,987 61,987 61,987 61,987 61,987 61,987 61,987 61,987
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 149,292 149,292| 149,292 149,292| 149,292 149,292| 149,292| 149,292| 149,292| 149,292
(3) Intake 2,362 2,414 2,465 2,512 2,561 2,609 2,657 2,704 2,750 2,795
(4) Power Tunnel 10,211 10,450 10,692 11,184 11,434 11,686 11,942 12,199 12,460 12,723
(5) Penstock 1,333 1,371 1,408 1,447 1,484 1,521 1,558 1,596 1,633 1,669
(6) Power House 12,015 12,246 12,476 12,706 12,924 13,142 13,356 13,567 13,775 13,979
(7) Tailrace Tunnel 2,265 2,358 2,404 2,452 2,499 2,596 2,644 2,694 2,743 2,793
(8) Tailrace 545 569 588 607 626 650 669 689 708 727
(9)P/S Access Tunnel 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900
(10) Surge Tank 10,450 10,815 11,182 11,656 12,027 12,398 12,771 13,151 13,527 13,903
(11) Others 10,105 9,617 9,649 9,694 9,726 9,761 9,793 9,825 9,857 9,889
4. Hydro-Mechanical Works 21,054 21,313 21,575 21,840 22,099 22,360 22,620 22,883 23,144 23,404]
5. Electro-Mechanical Works 45,339 46,485 47,607 48,900 50,007 51,090 52,162 53,236 54,461 55,500
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 354,323| 356,295| 358,724| 361,704 364,114] 366,562 368,942| 371,335] 373,868 376,215
7. Administration Fee 53,148 53,444 53,809 54,256 54,617 54,984 55,341 55,700 56,080 56,432
8. Contingency 35,432 35,629 35,872 36,170 36,411 36,656 36,894 37,134 37,387 37,621
9. Interest During Construction 88,581 89,074 89,681 90,426 91,028 91,641 92,236 92,834 93,467 94,054

Total 531,485| 534,442| 538,085| 542,556| 546,170| 549,844 553,413| 557,003] 560,802 564,322

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-11.

Table 10.2.2-30 Project Cost (Option 1V FSL=405m)

Project Cost Summary 1,000USD
FSL=405
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 2,972 2,994 3,008 3,030 3,045 3,067 3,089 3,104 3,118 3,140
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 103,360] 103,360f 103,360f 103,360] 103,360| 103,360| 103,360f 103,360 103,360] 103,360
(3) Intake 796 823 852 876 902 923 943 967 989 1,006
(4) Power Tunnel 4,843 5,146 5,301 5,618 5,779 6,110 6,449 6,622 6,797 7,155
(5) Penstock 724 759 794 827 861 894 926 959 991 1,023
(6) Power House 7,710 7,988 8,254 8,514 8,766 9,003 9,242 9,475 9,702 9,921
(7) Tailrace Tunnel 7,310 7,687 7,878 8,267 8,464 8,865 9,274 9,481 9,690 10,114
(8) Tailrace 300 322 339 361 378 400 422 440 458 481
(9)P/S Access Tunnel 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430
(10) Others 7,076 7,128 7,163 7,215 7,250 7,302 7,355 7,389 7,424 7,477
4. Hydro-Mechanical Works 16,941 17,129 17,318 17,505 17,693 17,874 18,060 18,247 18,434 18,616
5. Electro-Mechanical Works 26,106 27,295 28,469 29,892 31,006 32,112 33,189 34,249 35,551 36,589
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 231,070] 233,563| 235,667| 238,396] 240,438 242,842 245241| 247,224 249,447| 251,815
7. Administration Fee 34,661 35,034 35,350 35,759 36,066 36,426 36,786 37,084 37,417 37,772
8. Contingency 23,107 23,356 23,567 23,840 24,044 24,284 24,524 24,722 24,945 25,181
9. Interest During Construction 57,768 58,391 58,917 59,599 60,109 60,710 61,310 61,806 62,362 62,954

Total 346,605] 350,344| 353,501] 357,595 360,657| 364,262 367,862 370,837] 374,171| 377,722

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-12.
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Table 10.2.2-31 Project Cost (Option IV FSL=410m)

Project Cost Summary 1,000USD
FSL=410
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,154 3,168 3,190 3,205 3,227 3,241 3,263 3,277 3,292 3,314
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 110,062 110,062| 110,062 110,062 110,062 110,062| 110,062 110,062 110,062 110,062
(3) Intake 1,030 1,063 1,093 1,124 1,151 1,181 1,205 1,233 1,260 1,281
(4) Power Tunnel 5,301 5,458 5,779 5,943 6,278 6,449 6,797 6,975 7,155 7,521
(5) Penstock 784 816 848 880 911 942 973 1,003 1,034 1,064
(6) Power House 8,320 8,567 8,816 9,052 9,285 9,509 9,733 9,945 10,159 10,365
(7) Tailrace Tunnel 7,878 8,072 8,464 8,664 9,068 9,274 9,690 9,901 10,114 10,547
(8) Tailrace 335 352 373 390 412 429 451 468 485 508
(9)P/S Access Tunnel 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430
(10) Others 7,510 7,544 7,596 7,630 7,683 7,716 7,770 7,803 7,838 7,892
4. Hydro-Mechanical Works 17,387 17,570 17,758 17,942 18,127 18,311 18,497 18,678 18,865 19,045]
5. Electro-Mechanical Works 28,840 29,955 31,042 32,110 33,171 34,462 35,477 36,490 37,479 38,454
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 245,483| 247,511| 249,905| 251,884| 254,258| 256,458 258,802| 260,719] 262,626 264,935
7. Administration Fee 36,822 37,127 37,486 37,783 38,139 38,469 38,820 39,108 39,394 39,740
8. Contingency 24,548 24,751 24,990 25,188 25,426 25,646 25,880 26,072 26,263 26,494
9. Interest During Construction 61,371 61,878 62,476 62,971 63,564 64,114 64,700 65,180 65,656 66,234

Total 368,224| 371,267| 374,857| 377,826 381,386] 384,687 388,203] 391,079] 393,938 397,403

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-12.

Table 10.2.2-32  Project Cost (Option 1V FSL=415m)

Project Cost Summary 1,000USD
FSL=415
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,345 3,360 3,383 3,397 3,420 3,435 3,458 3,473 3,487 3,511
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 117,131 117,131 117,131 117,131} 117,131} 117,131 117,131 117,131} 117,131 117,131
(3) Intake 1,271 1,310 1,346 1,383 1,415 1,450 1,481 1,514 1,547 1,574
(4) Power Tunnel 5,779 5,943 6,278 6,449 6,797 6,975 7,337 7,521 7,708 8,087
(5) Penstock 847 880 913 945 977 1,009 1,041 1,072 1,103 1,134
(6) Power House 8,944 9,195 9,441 9,679 9,916 10,140 10,366 10,583 10,800 11,005
(7) Tailrace Tunnel 8,464 8,664 9,068 9,274 9,690 9,901 10,329 10,547 10,766 11,210
(8) Tailrace 373 390 412 430 452 470 493 511 529 552
(9)P/S Access Tunnel 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430
(10) Others 7,965 8,000 8,054 8,089 8,143 8,178 8,233 8,268 8,303 8,359
4. Hydro-Mechanical Works 17,867 18,067 18,268 18,467 18,668 18,865 19,066 19,264 19,465 19,659|
5. Electro-Mechanical Works 31,350 32,645 33,926 34,926 36,156 37,137 38,331 39,508 40,436 41,595
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 260,169] 262,417| 265,052] 267,001] 269,600] 271,523| 274,099| 276,223] 278,109 280,650
7. Administration Fee 39,025 39,363 39,758 40,050 40,440 40,728 41,115 41,433 41,716 42,098
8. Contingency 26,017 26,242 26,505 26,700 26,960 27,152 27,410 27,622 27,811 28,065
9. Interest During Construction 65,042 65,604 66,263 66,750 67,400 67,881 68,525 69,056 69,527 70,163

Total 390,253] 393,626| 397,578| 400,501] 404,400] 407,285| 411,148| 414,335| 417,163] 420,975

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-12.
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Table 10.2.2-33  Project Cost (Option IV FSL=420m)

Project Cost Summary 1,000USD
FSL=420
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,546 3,561 3,584 3,599 3,623 3,638 3,653 3,676 3,691 3,707
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 124,578] 124,578| 124,578 124,578| 124,578| 124,578| 124,578| 124,578 124,578| 124,578
(3) Intake 1,523 1,568 1,607 1,649 1,685 1,726 1,764 1,798 1,834 1,871
(4) Power Tunnel 6,278 6,449 6,797 6,975 7,337 7,521 7,708 8,087 8,281 8,476
(5) Penstock 914 948 980 1,013 1,045 1,077 1,109 1,140 1,172 1,203
(6) Power House 9,594 9,845 10,085 10,322 10,551 10,780 10,999 11,216 11,427 11,639
(7) Tailrace Tunnel 9,068 9,274 9,690 9,901 10,329 10,547 10,766 11,210 11,435 11,662
(8) Tailrace 413 431 454 472 495 513 531 555 574 592
(9)P/S Access Tunnel 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430
(10) Others 8,443 8,479 8,534 8,570 8,625 8,661 8,697 8,753 8,789 8,825
4. Hydro-Mechanical Works 18,397 18,610 18,819 19,031 19,238 19,451 19,659 19,869 20,077 20,289]
5. Electro-Mechanical Works 34,407 35,619 36,811 37,995 39,150 40,289 41,188 42,311 43,408 44,492
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 279,383| 281,584 284,160| 286,326] 288,878] 291,002| 292,874| 295,417 297,488] 299,555
7. Administration Fee 41,907 42,238 42,624 42,949 43,332 43,650 43,931 44,313 44,623 44,933
8. Contingency 27,938 28,158 28,416 28,633 28,888 29,100 29,287 29,542 29,749 29,956
9. Interest During Construction 69,846 70,396 71,040 71,581 72,219 72,750 73,218 73,854 74,372 74,889

Total 419,075 422,376 426,241| 429,488| 433,317| 436,503| 439,311 443,125| 446,231 449,333

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-12.

Table 10.2.2-34 Project Cost (Option 1V FSL=425m)

Project Cost Summary 1,000USD
FSL=425
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,757 3,780 3,795 3,811 3,834 3,850 3,865 3,889 3,904 3,920
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960 40,960
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 132,413 132,413| 132,413 132,413] 132,413| 132,413] 132,413| 132,413] 132,413| 132,413
(3) Intake 1,791 1,834 1,880 1,925 1,964 2,007 2,048 2,085 2,125 2,164
(4) Power Tunnel 6,797 7,155 7,337 7,521 7,896 8,087 8,281 8,674 8,874 9,077
(5) Penstock 986 1,019 1,051 1,083 1,114 1,146 1,177 1,209 1,240 1,271
(6) Power House 10,275 10,514 10,746 10,977 11,196 11,418 11,632 11,845 12,051 12,254
(7) Tailrace Tunnel 9,690 10,114 10,329 10,547 10,987 11,210 11,435 11,891 12,121 12,354
(8) Tailrace 456 479 497 516 539 558 576 600 619 638
(9)P/S Access Tunnel 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430
(10) Others 8,945 9,001 9,037 9,073 9,130 9,166 9,202 9,260 9,296 9,333
4. Hydro-Mechanical Works 18,983 19,200 19,415 19,634 19,846 20,064 20,278 20,495 20,709 20,924]
5. Electro-Mechanical Works 37,443 38,593 39,938 41,042 42,143 43,219 44,281 45,331 46,370 47,410
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 299,149] 301,715| 304,050| 306,153] 308,674] 310,750| 312,800] 315,306 317,334 319,370
7. Administration Fee 44,872 45,257 45,608 45,923 46,301 46,613 46,920 47,296 47,600 47,905
8. Contingency 29,915 30,172 30,405 30,615 30,867 31,075 31,280 31,531 31,733 31,937
9. Interest During Construction 74,787 75,429 76,013 76,538 77,169 77,688 78,200 78,826 79,334 79,842

Total 448,724| 452,573| 456,075] 459,230] 463,012| 466,125| 469,201| 472,958| 476,002] 479,055

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-12.
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Table 10.2.2-35 Project Cost (Option IV FSL=435m)

Project Cost Summary 1,000USD
FSL=435
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 4,206 4,230 4,246 4,262 4,277 4,302 4,318 4,334 4,350 4,365
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990 61,990
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 149,292 149,292| 149,292 149,292| 149,292 149,292| 149,292| 149,292| 149,292| 149,292
(3) Intake 2,348 2,396 2,447 2,497 2,546 2,590 2,637 2,684 2,729 2,774
(4) Power Tunnel 7,896 8,281 8,476 8,674 8,874 9,281 9,488 9,697 9,909 10,122
(5) Penstock 1,129 1,161 1,193 1,225 1,256 1,287 1,318 1,350 1,380 1411
(6) Power House 11,609 11,835 12,057 12,279 12,490 12,700 12,907 13,115 13,315 13,509
(7) Tailrace Tunnel 10,987 11,435 11,662 11,891 12,121 12,589 12,826 13,065 13,306 13,548
(8) Tailrace 545 569 588 607 626 650 669 689 708 727
(9)P/S Access Tunnel 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430 10,430
(10) Others 10,014 10,073 10,110 10,147 10,184 10,244 10,281 10,319 10,356 10,393
4. Hydro-Mechanical Works 20,231 20,460 20,689 20,924 21,151 21,379 21,608 21,841 22,070 22,296]
5. Electro-Mechanical Works 43,718 44,935 46,135 47,124 48,309 49,276 50,425 51,560 52,497 53,624
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 350,618| 353,308| 355,537| 357,564| 359,770| 362,233| 364,411| 366,587] 368,553| 370,704
7. Administration Fee 52,593 52,996 53,331 53,635 53,965 54,335 54,662 54,988 55,283 55,606
8. Contingency 35,062 35,331 35,554 35,756 35,977 36,223 36,441 36,659 36,855 37,070
9. Interest During Construction 87,655 88,327 88,884 89,391 89,942 90,558 91,103 91,647 92,138 92,676

Total 525,927| 529,962| 533,305| 536,346] 539,655| 543,350] 546,617 549,880] 552,830 556,056

Note: The numbers 1 to 6 correspond to Case No. of maximum discharge (Qmax) of each FSL in Table 10.2.1-12.
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Fig. 10.2.3-1 Example of the Gas Turbine Power Plant
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Table 10.2.3-1 Basis of kW and kWh Values of an Alternative Thermal Power Plant

Item Unit Value Remarks
a |Targeted Firm Peak output of Hydropower MW 100
b |Effective Output of Hydropower MW 92.12)ax(1-H1)x(1-H2)x(1-H3)X(1-H4)
c |Effective Output of Thermalpower MW 92.12|same as b
d |Installed Capacity of Alternative Thermalpower MW 138.22|c/((1-TL)X(1-T2)x(1-TI)X(1-T4))
e | Targeted Annual Energy Geneation of Hydropower GWh 219|Daily 6hr peak operation
f |Effective energy of Hydropower GWh 211.37|ex(1-H1)x(1-H4)
g |Energy Generation of Alternative Thermalpower GWh 211.37|Same value as f
h [Annual Energy Geneation of Thermalpower GWh 215.66|g/((1-T1)x(1-T4))
Type of Thermalpower Diesel
Hydro | Thermal
Station Service Use % 3.0% 1.5%|H1(hydro), T1(thermal)
Forced Outrage % 1.0% 20.0%|H2(hydro), T2(thermal)
Scheduled Outrage % 3.6% 15.0%|H3(hydro), T3(thermal)
Transmiaaion loss % 0.5% 0.5%|H4(hydro), T4(thermal)
i |Installed Capacity MW 138.22|value of d
j |Annual Energy Generation GWh 215.66|value of h
k [Annual Plant Factor % 17.8%|j /(kx8,760) x100
| |Heat rate kcal/kWh 2,529(860/thermal efficiency (=34%)
m|Fuel Price 7.35262E-05
Fuel Price| US$/I 0.671|Diesel oil
Fuel specific gravity]  kag/l 0.832|Ditto
Calorific value|  kcalll 9126
n [Unit Construction Cost US$/KW 520|interest during construction not include
o [Construction Cost 10"6 US$ 71.88[ixn
p |Service Life year 15
q |Interest Rate % 10.00%
r |Capital Recovery Factor 0.13)((1+g)"p x Q)/((1+g)"p-1)
s [O&M Cost Ratio % 3.00%
Fixed | Variable
t |Interest and Depreciation 10"6 US$| 9.45 oxr
u [O&M Cost 10"6 US$| 2.16 0XS
v |Fuel Cost 106 US$ 40.11[jx I xm
w|Total of Fixed Costs 1076 US$| 11.61 t+u
x | Total of Variable Costs 106 US$ 40.11fv
kW Value for Targeted Firm Peakout US$/KW | 116.06 xla
kWh Value for Targeted Firm Peakout US$/kWh 0.18ly/e

& Z AN, NEA Tl Station Service | Forced Outrage. Scheduled Outrage, Transmission loss
BT 2 ARYE DR E STV, £ 2T, NEA XY ATF L7 Annual Report 2005 (Z &
L EANOFEEF OEIRIUIE SN T I DR FEHRET H I & & LT,

2004 (\Z331F D R/ N— L ENOFREE T O EHARFH] X Table 10.2.3-212 7~ 380 Th D, T
& ¥ Table 10.2.3-1(Z7C#L L 7=Forced Outrage RatioX>Scheduled Outrage ratio & th#g 9% & 4%

FEFORERICTIT DIdletimenZE LS BETHL Z L 2R LT, £Z T, 1x/3—/LEH
PIZ 31T 2 38 BT O F2BE O LRI % ) 97~ < | Forced Outrage % ldle Time & Hiii 2 Tk
D THRER KT OKWATTIE, kKWhIifE 2 B L=, = 0fES i Table 10.2.3-30 KX 512725, Z
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Table 10.2.3-2 Generation hour records in NEPAL 2004

NEPAL ELECTRICITY AUTHORITY

GENERATION
Generation Availability in F/Y 2062/63 (2005/6)
o installed | . Total Hours Plant Availabiity o
SN IName of Power Station Capaolty No.vof o Weightage of Running Idle Planned of Generator Availability
in Units the center (Wi) Hours Hours Outage . _ [y _Planned Outage (Hrs) | .o, (W1 x Al)
o MW (P) this Year |(A)= [ Total Hours of ThisVear]
1 [Kaligandaki "A" 48 3 144 0.319 17,454.24 8,566.19) 331.57|  26,352.00) 98.74 31.506
2 [Marsyangdi 23 3 69 0.153 20,436.24 5,845.30) 17546 26,352.00) 99.33 15.187
3 [Kulekhani-I 30 2 60 0.133 6,152.27|  11,287.42| 12831  17,568.00) 99.27 13.198
4 |Kulekhani-Il 16 2 32 0.071 540341  12,045.05 119.54|  17,568.00) 99.32 7.042
5 |Trishuli 35&3 6+1 24 0.047 48,695.00]  12,575.00 21800|  61,488.00) 99.65 4,637
6 [Gandak 5 3 15 0.033 9,558.25  17,045.69) 1,14806]  26,352.00 95.64 3.179
7 [Modi Khola 74 2 14.80 0.033 7,979.17 9,496.24) 9259  17,568.00 99.47 3.262
8 [Devighat 47 3 14.10 0.031 2301131  23,972.7§ 170.22|  26,352.00) 99.35 3.104
9 [Sunkoshi 335 3 10.05 0.022 17,384.34 6,796.14] 17152 26,352.00) 99.35 2212
10 [Puwa khola 31 2 6.20 0.014 11,242.12 6,323.41] 247 17,568.00 99.99 1.374
11 |Chatara 16 3 3.20 0.007 8,373.00 7,954.00) 1,241.00]  17,568.00 92.94 0.659
12 [Panauti 0.8 3 2.40 0.005 6,717.00]  19,503.79| 73121 26,352.00) 97.23 0.517
13 |[Seti 0.5 3 150 0.003 20,948.00 5,122.00) 296.00|  26,352.00) 98.88 0.329
14 [Fewa 0.25 4 1.00 0.002 22,413.00]  20,396.00) 1,537.00]  35,136.00 95.63 0.212
15 |Sundarijal 0.32 2 0.64 0.001 7,890.00] 8,784.00} 894.00 17,568.00] 94.91 0.135
Hydropower Sub-total 233,657.35| 175713.01]  7,256.95| 386,496.00)
16 |Multifuel 65 6 39 0.086 2,601.67|  43,404.00 8,520.00(  52,704.00 83.83 7.245
17 |Hetauda Diesle 2.581.47 4+3 14 0.032 2,939.65] 50,622.50] 10,520.00] 61,488.00] 82.89 2.647
Thermal Sub-total 554132  94,026.50]  19,040.00| 114,192.00)
Total 451.30 239,198.67| 269,739.51f 26,296.95|  500,688.00 96.26 96.45
Hydro |Thermal| Total
Planned outrage ratio 1.88%| 16.67%| 5.25%
Idle time ratio| 45.46%| 82.34%| 53.87%
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Table 10.2.3-3 kW and kWh Values of Alternative Thermal Power Plant by Generation records

Item Unit Value Remarks
a |Targeted Firm Peak output of Hydropower MW 100
b |Effective Output of Hydropower MW 51.65]ax(1-HL)x(1-H2)x(1-H3)X(1-H4)
c |Effective Output of Thermalpower MW 51.65|same as b
d |Installed Capacity of Alternative Thermalpower MW 358.24c/((1-TL)X(1-T2)x(1-TI)X(1-T4))
e |Targeted Annual Energy Geneation of Hydropower GWh 219|Daily 6hr peak operation
f |Effective energy of Hydropower GWh 211.37{ex(1-H1)x(1-H4)
g |Energy Generation of Alternative Thermalpower GWh 211.37|Same value as f
h [Annual Energy Geneation of Thermalpower GWh 215.66(g/((1-T1)x(1-T4))
Type of Thermalpower Diesel
Hydro | Thermal
Station Service Use % 3.0% 1.5%]|H1(hydro), T1(thermal)
Idle Time % 45.5% 82.3%|H2(hydro), T2(thermal)
Scheduled Outrage % 1.9% 16.7%|H3(hydro), T3(thermal)
Transmiaaion loss % 0.5% 0.5% [H4(hydro), T4(thermal)
i |Installed Capacity MW 358.24|value of d
j |Annual Energy Generation GWh 215.66(value of h
k [Annual Plant Factor % 6.9%]j /(kx8,760) x100
| |Heat rate kcallkWh 2,529|860/thermal efficiency (=34%)
m[Fuel Price 7.35262E-05
Fuel Price|] US$/I 0.671|Diesel oil
Fuel specific gravity|  kg/l 0.832|Ditto
Calorific value|  kcalll 9126
n [Unit Construction Cost US$/kw 520]interest during construction not include
0 [Construction Cost 106 US$ 186.28| ixn
p [Service Life year 15
q |Interest Rate % 10.00%
r |Capital Recovery Factor 0.13|((1+q)"p x 9)/((1+g)"p-1)
s [O&M Cost Ratio % 3.00%
Fixed | Variable
t |Interest and Depreciation 10"6 US$| 24.49 oxr
u [O&M Cost 10"6 US$| 5.59 0XS
v |Fuel Cost 106 US$ 40.11fjx I x m
w [Total of Fixed Costs 10"6 US$| 30.08 t+u
x [Total of Variable Costs 106 US$ 40.11|v
kW Value for Targeted Firm Peakout US$/kW | 300.80 xla
kWh Value for Targeted Firm Peakout US$/kWh 0.18|y/e

@) KIOMER & 2T

KD OHEREZE (B) IdTable 10.2.3-312 /R T EEE & Al A% Z nic kR L W B L,

B=B;+B;
B:=Ph X by
B2=E X b,
el el
B KT OERELE
By : KIDOkWIHELE
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Ph - FHEIZE O & HF KB T)

10 - 88

SREAMKISY - BRAIERNSHE



RIS-IWEP vy NN —EF 1 KHREFHERE

P FILUIR—k

by AR T OKWIHIfE
b, : AFEK T DOKWhIHfiE

KDOEMEM (C) FIRAUTL AL,

C=Ch X
ZZlZ

C :/KINoFEMER
Ch : KA DEERE

AR
ERRERIIRATREND,

o= G AR AR A+ A R B
BAREMRE =1 % (1 +0)H{(L +1)-1}
ZZlZ

i Rl

t KO HAE=50 4

i =10%., EHsHERFEFEE 1% L C, 0=0.1009 +0.01=0.11 & 72 5,

10.3 LA 7 FABEDOLRBRETHER
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ZOFER, 4 310 » DFFEED S B, LA 7 7 hOption HIbDFSL425 m, e K K &
127.2 m¥sec., fx K HI 77 151 MWD EHEIRDOBICIE D e Kk & 72 - 7=,

ARFHE O FEFETTIILA T O@Y Th 5,

S 7K L AR AL 425 m
B 7K AR KA 400 m
BT K & 176.5 MCM
B — 7 fikfoe H 6 hours
e KAt K & 127.2 m*/s
FEMERUKRAL 425.0 m
FEYEROKAL 289.1 m
FLYEA 2% 7= 132.9 m
¢ fii 70 151 MW
R AEE & 670.0 GWh
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Table 10.3-1 Result of Economic Evaluation (Option I: FSL=395m)

- FSL=395
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 58.3 63.2 68 72.9 777 82.6 87.4 92.3 97.1 102
FSL ELm 395 395 395 395 395 395 395 395 395 395
MOL ELm 393.6 393.8 394]  3942] 3946] 3948 NG NG NG NG
TWL EL.m 307.3 3075 3076 3077 307.8] 3079
Loss m 1 1 1 1 1 1 |
Effective Head m 86.7 86.5 86.4 86.3 86.2 86.1
Pmax MW 45 49 52 56 60 63
Primary Energy GWh 9522 102.82] 100.72] 117.20] 124.11] 13052
Pfirm MW 40.35| 4377|4660 4877|4671  46.13
Benefit 1000USD|__ 27,830 30,112] 32,100] 33,986 34,509 35,393
Cost 1000USD| 30,090 30,377| 31,338] 31,605| 31,868] 32,080
BIC 0.92 0.99 1.02 1.08 1.08 1.10
Note: The numbers 1 to 6 show case No. of maximum discharge (Qmax).
Table 10.3-2 Result of Economic Evaluation (Option I: FSL=405m)
Item Unit ESL=405
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 75 79.8 84.6 89.4 94.2 99 103.7] 1085 1133] 11812
FSL ELm 405 405 405 405 405 405 405 405 405 405
MOL ELm 394.4 394.6] 39438 395] 3952] 3954] 3956] 3958 396] 3962
TWL EL.m 307.7 307.9 308] 308.1] 3082 3083] 3084 3085 3086 3087
Loss m 1 1 1 1 1 1 1 1 1 1]
Effective Head m 96.3 96.1 9% 95.9 95.8 95.7 95.6 95.5 95.4 95.3
Pmax MW 64 68 72 76 81 85 88 92 96 100
Primary Energy GWh 130.48] 138.18] 14583] 153.23] 160.56] 167.34] 173.32] 179.38] 184.87] 190.24
Pfirm MW 50.52 53.78] 5712 5858 6187  6273[  5847]  5631] 4885  43.03
Benefit 1000USD|_ 36,704| 38,954] 41219] 423879 45077 46,454] 46,163 46,216 45,184] 44,324
Cost 1000USD|  34,608] 34,873[ 35132] 35378] 35661 35899 36,005] 36,319] 36,551 36,771
B/C 1.06 1.12 1.17 1.21 1.26 1.29 1.28 1.27 1.24 1.21
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-3 Result of Economic Evaluation (Option I: FSL=410m)
Item Unit ESL=410
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 83.3 87.8 92.4 96.9] 1015 106]  110.6] 1151 119.7] 1242
FSL EL.m 410 410 410 410 410 410 410 410 410 410
MOL ELm 394.8 395] 3952 3954] 3956] 39538 306]  396.2] 396.2] 396.4
TWL EL.m 307.9 308.1] 3082 3083 3084] 3085 3086] 3087 3088 3088
Loss m 1 1 1 1 1 1 1 1 1 1]
Effective Head m 101.1 1009 1008 1007 100.6] 1005] 100.4]  100.3 1002[ 1002
Pmax MW 75 79 83 87 01 95 99 103 107 111
Primary Energy GWh 149.17| 156.46] 163.80] 170.90] 177.77] 184.21] 190.38] 195.95] 201.23] 206.32
Pfirm MW 55.52 5855 6150 6218 6528 6833 70.02] 5948 53.80]  50.67
Benefit 1000USD||_ 41,291] 43403 45501 46,877 48,942| 50,920 52,446] 50,203 49,370| 49,271
Cost 1000USD| 36,759 37,000] 37,253| 37484 37,722| 37,048] 38,171 38,392] 38,611] 38,825
BIC 1.12 1.17 1.22 1.25 1.30 1.34 1.37 1.31 1.28 1.27
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-4 Result of Economic Evaluation (Option I: FSL=415m)
Item Unit STl
1 2 3 4 5 6 7 8 9 10
Qmax mals 92.2 96.9]  1017]  1064] 1112 1159 1207 1254]  130.2] 13492
FSL EL.m 415 415 415 415 415 415 415 415 415 415
MOL EL.m 395.2 3954] 3956] 39538 396] 396.2] 396.4] 396.4] 396.6] 396.8
TWL ELm 308.2 308.3| 3084] 3085 3086] 3087] 3088 3089 309]  309.1
Loss m 1 1 1 1 1 1 1 1 1 1]
Effective Head m 105.8 1057 1056] 1055 1054 1053 1052 1051 105] 1049
Pmax MW 87 91 96 100 105 109 113 118 122 126
Primary Energy GWh 169.14] 176.73] 18468 19197 199.08] 205.28] 211.18] 216.94] 22240 227.10
Pfirm MW 60.81 62.65| 64.24] 6691] 7000 7321] 7200 6261 5808  52.05
Benefit 1000USD|  46,175] 47,981 49,770] 51,775] 53,904] 55,864] 56,502] 54,608] 54,150] 53,117
Cost 1000USD| _ 38977] 39,222 39,501 39,738] 39,999 40,220] 40451 40,703] 40,919 41,132
BIC 1.18 1.22 1.26 1.30 1.35 1.39 1.40 1.34 1.32 1.29

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.3-5 Result of Economic Evaluation (Option I: FSL=420m)

- FSL=420
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 101.88 106.7 111.6 116.5 121.3 126.2 131 135.9 140.7 145.6
FSL ELm 420 420 420 420 420 420 420 420 420 420
MOL ELm 395.6 395.8 306]  396.2] 3964  396.6 396.6]  396.8 397 397.2
TWL ELm 308.4 3085 3086 308.7] 3088 308.9 309  309.1 309.2| 3093
Loss m 1 1 1 1 1 1 1 1 1 1]
Effective Head m 1106 1105 1104] 1103 110.2 110.1 110 109.9 109.8 109.7
Pmax MW 101 105 110 115 119 124 129 133 138 143
Primary Energy GwWh 19120 108.96] 206.78] 214.14] 22052] 226.96] 232.71] 238.28] 24363 248.25
Pfirm MW 64.55 65.66 68.81 71.98]  75.11 78.31 74.55|  61.16 50.49]  54.96
Benefit 1000USD| 50,940 52,554 54,791] 56,957] 58,950  60,974] 60,795] 57,696]  58,079] 57,482
Cost 1000USD| 41,834] 42,076] 42,350] 42,609] 42,830 43,004] 43,345] 43,560 43,806] 44,039
B/C 1.22 1.25 1.29 1.34 1.38 1.41 1.40 1.32 1.33 1.31
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-6  Result of Economic Evaluation (Option I: FSL=425m)
Item Unit ESC=i25
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 112.5 117.4 122.2 127.1 131.9 136.8 141.6 146.5 151.3 156.2
FSL ELm 425 425 425 425 425 425 425 425 425 425
MOL ELm 396 396.2| 396.4] 396.6]  396.8 397 397] 3972 397.4] 3976
TWL EL.m 308.6 308.7| 30838 308.9 309 309.1 309.2| 3093 309.4| 3095
Loss m 1 1 1 1 1 1 1 1 1 1]
Effective Head m 1154 1153 115.2 115.1 115 114.9 114.8 114.7 1146 1145
Pmax MW 116 121 126 131 135 140 145 150 155 160
Primary Energy GWh 21525 223.05] 230.10| 237.20| 243.19] 249.21] 254.71] 260.22] 265.33] 269.14
Pfirm MW 68.05 71.00 74.06 77.20] _ 80.29 78.34| 7367  59.80 50.33]  52.70
Benefit 1000USD| 55961 58,134 60,232| 62,346] _ 64,248]  64,656]  64,163] 60,911 61,614] 60,253
Cost 1000USD| 44,779 45,041 45311 45565| 45784 46,034] 46,281 46,514 46,756] 46,997
B/C 1.25 1.29 1.33 1.37 1.40 1.40 1.39 1.31 1.32 1.28
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-7 Result of Economic Evaluation (Option I: FSL=435m)
Item Unit ESC=iSh
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 134.2 139.1 144 149 153.9 158.8 163.7 168.7 173.6 1785
FSL ELm 435 435 435 435 435 435 435 435 435 435
MOL ELm 396.8 397] 3972 397.4] 3974 397.6 397.8 398 398.2] 3982
TWL EL.m 309.1 309.1] 3092 309.3] 3094 3095  309.6]  309.7 309.8]  309.9
Loss m 1 1 1 1 1 1 1 1 1 1]
Effective Head m 124.9 124.9 124.8 124.7 124.6 124.5 124.4 124.3 124.2 124.1
Pmax MW 150 155 160 166 171 176 182 187 192 198
Primary Energy GWh 265.74] 27331 279.93| 286.34] 291.74] 296.79] 301.71] 305.86] 309.10[ 31230
Pfirm MW 78.12 81.26| 8431 87.43| _ 83.37 72.85|  69.28] 6656 57.04]  54.75
Benefit 1000USD| 67,320 69,512 71520] 73515 73,188 70,865] 70,606] 70,475  68,153] 67,995
Cost 1000USD| 52,451 52,706] 52,958] 53224] 53471 53,715] 53,973] 54,214 54,440 54,692
BIC 1.28 1.32 1.35 1.38 1.37 1.32 1.31 1.30 1.25 1.24
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-8 Result of Economic Evaluation (Option I1: FSL=405m)
Item Unit ESE05
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 65.4 70.2 75 79.8 84.6 89.3 94.1 98.9 103.7 1085
FSL ELm 405 405 405 405 405 405 405 405 405 405
MOL ELm 397 3974 397.6 398] 3982 398.6 399 390.2 390.4]  399.8
TWL ELm 307.6 307.6 307.7] 3077 307.7 307.8 307.8] 3078 307.8 307.9
Loss m 12 12 12 1.2 1.2 12 12 1.2 1.2 1.2|
Effective Head m 96.2 96.2 96.1 96.1 96.1 96 96 9 9% 95.9
Pmax MW 56 60 64 68 73 76 81 85 89 93
Primary Energy GWh 115.44] 12360 131.56] 139.56] 147.49] 154.17] 161.42| 168.04] 174.27] 180.10
Pfirm MW 45.75 49.40 5287|  56.16]  58.73 59.65 54.38|  49.71] 4419 4362
Benefit 1000USD| 34541 37,108] 39,584] 42,014] 44,214] 45693] 45413] 45200] 44,661] 45,539
Cost 1000USD||  33,758]  34,079] 34,378] 34,688 35018 35276] 35615] 35890 36,160] 36,449
BIC 1.02 1.09 1.15 1.21 1.26 1.30 1.28 1.26 1.24 1.25

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.3-9  Result of Economic Evaluation (Option I1: FSL=410m)

. FSL=410
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax mals 73.7 78.2 82.8 87.3 91.9 96.4 101 1055 110.1 114.6
FSL ELm 410 410 410 410 410 410 410 410 410 410
MOL ELm 397.6 397.8 398.2| 398.4] 39838 309]  399.4] 3996 399.8]  400.2
TWL ELm 307.7 307.7 307.7| 3078 30738 307.8| 3078  307.9 307.9 307.9
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2|
Effective Head m 101.1 101.1 101.1 101 101 101 101 100.9 100.9 100.
Pmax MW 66 71 75 79 83 87 91 95 99 103
Primary Energy GWh 133.90] 142.01] 150.02] 157.39] 164.94] 171.04] 178.92] 185.12] 101.13| 106.56
Pfirm MW 51.18 54.46 58.00 60.04] 6275 66.04 66.12|  58.78 5581  49.10
Benefit 1000USD|_ 39,497|  41,943] 44,450] 46,390] 48,564] 50,814] 52,004] 51,003] 51,191] 50,150
Cost 1000UsD| 35815 36,142] 36,443 36,719 37,012 37,280 37,567] 37,830 38,000 38,367
BIC 1.10 1.16 1.22 1.26 1.31 1.36 1.39 1.35 1.34 1.31
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-10  Result of Economic Evaluation (Option 11: FSL=415m)
Item Unit LAl
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 82.6 87.3 92.1 96.8 101.6 106.3 111.1 1158 120.6 1253
FSL ELm 415 415 415 415 415 415 415 415 415 415
MOL ELm 398.2 398.4 398.8 399 399.4]  399.6 400 400.2] 400.4]  400.8
TWL ELm 307.7 307.8 307.8| 3078 30738 307.9] 3079  307.9 307.9 308
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2|
Effective Head m 106.1 106 106 106 106 105.9 105.9 105.9 105.9 105.8
Pmax MW 78 83 87 92 9% 100 105 109 114 118
Primary Energy GWh 15452 162.73] 171.05] 179.12] 187.02] 103.85] 201.13] 207.22] 213.60]  218.79
Pfirm MW 57.09 60.44 63.36 64.72 68.38 71.70 7482 6350  59.85 50.29
Benefit 1000USD| 44,986  47,472| 49,848] 51,700 54,232 56,460] 58,709 56,400] 56,451] 54,509
Cost 1000UsD| 41,121  41,440] 41,735] 42,043] 42,332 42,506] 42,915] 43,173] 43,465] 43,740
BIC 1.09 1.15 1.19 1.23 1.28 1.33 1.37 1.31 1.30 1.25
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-11 Result of Economic Evaluation (Option 11: FSL=420m)
Item Unit S0
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 92.3 97.2 102 106.9 1117 116.6 1214 126.3 131.1 136
FSL ELm 420 420 420 420 420 420 420 420 420 420
MOL ELm 398.8 399 399.4]  399.6 400 400.2]  400.4]  400.8 401 4012
TWL ELm 307.8 307.8 307.8] 3079 307.9 307.9]  307.9 308 308 308
Loss m 12 12 12 1.2 1.2 12 12 1.2 1.2 1.2|
Effective Head m 111 111 111 110.9 110.9 110.9 110.9 110.8 110.8 110.
Pmax MW 91 96 101 106 111 115 120 125 130 134
Primary Energy GWh 176.91] 185.64] 104.20] 202.29] 200.90] 216.81] 223.62] 230.05] 235.99] 241.23
Pfirm MW 63.27 64.62 67.06 7043 74.08 77.59 76.99]  63.99 61.94]  56.71
Benefit 1000USD| 50,875] 52,853] 55128 57,598] 60,065] 62,365] 63,410 60,657 61,110] 60,480
Cost 1000UsD|__40,769] 41,079] 41.402] 41,704] 42,020 42279] 42568] 42,878] 43,161] 43,410
BIC 1.25 1.29 1.33 1.38 1.43 1.48 1.49 1.41 1.42 1.39
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-12 Result of Economic Evaluation (Option I1: FSL=425m)
Item Unit ESE25
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 102.9 107.8 1126 1175 1223 127.2 132 136.9 1417 146.6
FSL ELm 425 425 425 425 425 425 425 425 425 425
MOL ELm 399.4 399.8 400 400.2] _ 400.6] _ 400.8 401] 4014 4016|4018
TWL ELm 307.8 307.9 307.9] 3079 307.9 308 308 308 308 308.1
Loss m 12 12 12 1.2 1.2 12 12 1.2 1.2 1.2|
Effective Head m 116 115.9 115.9 115.9 115.9 1158 115.8 115.8 1158 115.7
Pmax MW 106 111 116 122 126 131 136 141 146 151
Primary Energy GWh 201.75| 210.31] 218.44] 226.57] 23370] 240.20] 246.69] 25204 258.88] 263.76
Pfirm MW 67.72 69.79 73.14 76.57 80.21 83.36 76.93] 62,61 62.09 57.31
Benefit 1000USD|_ 66,685] 58,849 61,320] 63,815] 66,193] 68,327] 67,545] 64,362] 65,275 64,716
Cost 1000USD| _ 42,858]  43,177] 43,470] 43,795] 44,069] 44,355 44,635] 44,037] 45212] 45488
BIC 1.32 1.36 1.41 1.46 1.50 1.54 151 1.43 1.44 1.42

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.3-13  Result of Economic Evaluation (Option 11: FSL=435m)

. FSL=435
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax mals 124.6 1295]  134.4]  139.4] 1443 1492  1541]  150.1 164] 1689
FSL ELm 435 435 435 435 435 435 435 435 435 435
MOL ELm 400.6 401 401.2]  401.4] 4016 402 402.2]  402.4]  402.6]  402.8
TWL EL.m 308 308 308 308 308 308.1] 308.1] 308.1] 308.1] 308.1
Loss m 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2|
Effective Head m 125.8 1258] 1258] 1258[ 1258 1257 1257|1257 125.7 125.
Pmax MW 140 145 151 156 162 167 173 178 184 189
Primary Energy GWh 254.59| 262.84] 270.84] 277.99] 284.96] 290.87] 296.81] 302.14] 306.49] 310.72
Pfirm MW 78.36 81.90|  8537] 8884 9210 7842 7305 6548 6197 57.30
Benefit 1000USD| 69,397 71,974] 74,430] 76,761] 79,024 750945] 75399] 74,082 73,809] 73,165
Cost 1000UsD|  51238] 51,539 51,847] 52,123 52,425] 52,719 53,015 53,282] 53,574 53,835
BIC 1.35 1.40 1.44 1.47 151 1.44 1.42 1.39 1.38 1.36
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-14 Result of Economic Evaluation (Option I11a: FSL=405m)
Item Unit LA
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 65.4 70.2 75 79.8 84.6 89.3 94.1 98.9 103.7 1085
FSL ELm 405 405 405 405 405 405 405 405 405 405
MOL ELm 397 397.4]  397.6 398] 3982 3986 399]  399.2] 3904  390.8
TWL ELm 288.6 288.7| 2887 2888 2888 2889 2889 2889 289 289
Loss m 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4|
Effective Head m 113 1129 1129 1128] 1128 1127 1127 1127 1126 1126
Pmax MW 66 71 76 80 85 90 95 99 104 109
Primary Energy GWh 136.43] 146.02] 155.63] 164.75| 173.87] 182.24] 100.45| 107.98] 205.33] 212,51
Pfirm MW 54.76 59.02 63.21 67.04 70.18 70.87 64.87 59.47 52.92 52.28
Benefit 1000USD| 41,029 44,037] 47,027 49,821] 52,407| 54,121] 53,794] 53,525 52,878] 53,978
Cost 1000UsD|  35964]  36,399] 36,766] 37,154 37,511] 37,929] 38,345] 38,655 38,098] 39,408
BIC 1.14 1.21 1.28 1.34 1.40 1.43 1.40 1.38 1.36 1.37
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-15 Result of Economic Evaluation (Option Illa: FSL=410m)
Item Unit St
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 73.7 78.2 82.8 87.3 91.9 96.4 101]  1055] 1101 114.6
FSL EL.m 410 410 410 410 410 410 410 410 410 410
MOL ELm 397.6 397.8] 3982 3984] 3988 309]  390.4]  390.6]  399.8]  400.2
TWL ELm 288.7 2888 2888 2888 2889 2889 289 289 289] 2891
Loss m 3.4 34 34 3.4 3.4 3.4 34 3.4 3.4 3.4|
Effective Head m 117.9 117.8 117.8 117.8 117.7 117.7 117.6 117.6 117.6 117.
Pmax MW 78 82 87 92 97 101 106 111 116 120
Primary Energy GWh 157.72| 166.57] 176.06] 185.03] 103.70] 201.83] 210.03] 217.58] 224.75| 230.87
Pfirm MW 61.35 6519  69.35] 7182] 7520]  79.10] 7848 7000 66.72] 58.68
Benefit 1000USD| 46,844 49,592] 52,551] 54,909 57,486 60,123| 61,412] 60,220 60,524 59,208
Cost 1000USD|_38,345] 38,662 39,080] 39,426] 39,838 40,141] 40549] 40883] 41,215 41582
BIC 1.22 1.28 1.34 1.39 1.44 1.50 151 1.47 1.47 1.42
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-16 Result of Economic Evaluation (Option Illa: FSL=415m)
Item Unit ESES
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 82.6 87.3 92.1 96.8] 1016 1063 1111] 1158 120.6 1253
FSL ELm 415 415 415 415 415 415 415 415 415 415
MOL ELm 398.2 398.4] 39838 399 399.4] 399.6 400 400.2]  400.4]  400.8
TWL ELm 288.8 288.8] 2889 2889 289 289 289  280.1]  280.1]  289.1
Loss m 3.4 3.4 34 3.4 3.4 3.4 34 3.4 3.4 3.4|
Effective Head m 1228 1228]  1227] 1227 122.6 1226]  1226] 1225 1225 1225
Pmax MW 90 96 101 106 111 116 122 127 132 137
Primary Energy GWh 180.47| 100.44] 200.13] 209.50| 218.57| 226.99] 235.45| 242.70| 249.94] 256.44
Pfirm MW 68.44 7250 7568  77.85] 8208 86.11] 8867 75.71]  71.44]  60.16
Benefit 1000USD| 63,071 56,087 58,788] 61,127 64,032] 66,760] 69,053] 66,460] 66,478] 64,255
Cost 1000USD| 40,621 41,005 41,420 41,761 42,170 42,505 42,944 43,274 43,603 44,002
BIC 1.31 1.37 1.42 1.46 1.52 1.57 1.61 1.54 1.52 1.46

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.3-17 Result of Economic Evaluation (Option Illa: FSL=420m)

- FSL=420
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax mals 92.3 97.2 102 106.9 1117 116.6 1214 1263 131.1 136
FSL ELm 420 420 420 420 420 420 420 420 420 420
MOL ELm 398.8 399 399.4 399.6 400 400.2 400.4 400.8 401 401.2
TWL ELm 288.9 288.9 289 289 289 289.1 289.1 289.1 289.2 289.2
Loss m 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4|
Effective Head m 127.7 127.7 1276 127.6 127.6 1275 1275 1275 127.4 127.
Pmax MW 105 111 116 122 127 133 138 144 149 155
Primary Energy GWh 206.15| 216.41] 226.00] 235.78] 244.60] 252.87] 260.71] 26852 27520 28171
Pfirm MW 75.67 77.50 80.81 84.92 89.22 93.30 91.47 76.41 73.83 67.59
Benefit 1000USD| 59,869  62,266]  64,988] 67,984 70,865] 73,581] 74,442] 71,318] 71,744] 71,039
Cost 1000USD| 43571 43,948] 44,356] 44,725] 45128] 45492] 45819] 46,251] 46,574] 46,927
BIC 1.37 1.42 1.47 1.52 1.57 1.62 1.62 1.54 1.54 151
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-18 Result of Economic Evaluation (Option Il11a: FSL=425m)
Item Unit ESC=i25
1 2 3 4 5 6 7 8 9 10
Qmax mals 102.9 107.8 112.6 1175 1223 127.2 132 136.9 1417 146.6
FSL ELm 425 425 425 425 425 425 425 425 425 425
MOL ELm 399.4 399.8 400 400.2 400.6 400.8 401 401.4] 4016 401.8
TWL ELm 289 289 289 289.1 289.1 289.1 289.2 289.2 289.3 289.3
Loss m 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4|
Effective Head m 1326 1326 1326 1325 1325 1325 1324 1324 1323 132.
Pmax MW 122 128 133 139 145 150 156 162 167 173
Primary Energy GWh 234.21| 244.44] 253.83] 261.01] 267.61] 272.46] 283.93] 293.26] 300.79]  306.91
Pfirm MW 81.13 84.26 88.25 92.26 96.56 97.50 91.53 74.72 74.04 68.42
Benefit 1000USD|__ 66,562 69,345] 72,235| 74,734 77,215 78,371] 78,640] 75263] 76,413] 75825
Cost 1000USD| 46,640  47,077] 47,407] 47,768] 48,197] 48522] 48,873] 49,299] 49,617] 49,964
BIC 1.43 1.47 1.52 1.56 1.60 1.62 1.61 153 1.54 1.52
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-19  Result of Economic Evaluation (Option Il11a: FSL=435m)
Item Unit L=
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 124.6 1295 134.4 139.4 144.3 149.2 154.1 159.1 164 168.9
FSL ELm 435 435 435 435 435 435 435 435 435 435
MOL ELm 400.6 401 401.2 401.4] 4016 402 402.2 402.4] _ 402.6 402.8
TWL ELm 289.1 289.2 289.2 289.2 289.3 289.3 289.3 289.4 289.4 289.4
Loss m 3.4 34 3.4 3.4 3.4 34 3.4 3.4 3.4 3.4|
Effective Head m 142.5 142.4 142.4 142.4 142.3 142.3 142.3 142.2 142.2 142.
Pmax MW 158 165 171 177 183 189 196 202 208 214
Primary Energy GWh 293.48| 303.28] 300.44| 313.05] 318.67] 328.98] 339.00] 349.20] 354.14] 359.26
Pfirm MW 95.14 99.32] 103.36] 107.50]  108.88 93.35 87.07 77.79 73.70 68.38
Benefit 1000USD||81,445] 84,466] 86,790] 88,847 90,112] 87,296] 87,211 86,255] 85,914] 85,236
Cost 1000UsD|_ 55,728] 56,186] 56,536] 56,887] 57,234 57,657] 58,027] 58371] 58,710] 59,047
BIC 1.46 1.50 1.54 1.56 1.57 151 1.50 1.48 1.46 1.44
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-20 Result of Economic Evaluation (Option I11b: FSL=405m)
Item Unit iaSEA05
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 65.4 70.2 75 798 84.6 89.3 94.1 98.9 103.7 108.5
FSL ELm 405 405 405 405 405 405 405 405 405 405
MOL EL.m 396.4 396.6 307 397.2 397.6 397.8 398.2 398.4 398.6 399
TWL EL.m 288.6 288.7 288.7 288.8 288.8 288.9 288.9 288.9 289 289
Loss m 3 3 3 3 3 3 3 3 3 3]
Effective Head m 1134 1133 1133 113.2 113.2 113.1 113.1 113.1 113 113
Pmax MW 66 71 76 81 85 90 95 100 105 109
Primary Energy GWh 136.55 146.23 155.91 165.22 174.08 182.57 190.96 198.94 206.13 213.00
Pfirm MW 54.56 58.65 62.97 67.10 69.85 73.87 68.27 61.09 55.14 51.98
Benefit 1000USD||  40,991] 43,963] 47,005] 49,923 52345 55083[ 54,008] 54,185] 53,690] 53,976
Cost 1000USD||  35311] 35665 36,092] 36,480 36,861] 37,238] 37,660]  38,024] 38,385| 38,764
BIC 1.16 1.23 1.30 1.37 1.42 1.48 1.46 1.43 1.40 1.39

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.3-21  Result of Economic Evaluation (Option 111b: FSL=410m)

. FSL=410
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 73.7 78.2 82.8 87.3 91.9 96.4 101 105.5 110.1 114.6
FSL EL.m 410 410 410 410 410 410 410 410 410 410
MOL EL.m 396.8 397.2 397.4 397.8 398 398.2 398.6 398.8 399 399.2
TWL EL.m 288.7 288.8 288.8 288.8 288.9 288.9 289 289 289 289.1
Loss m 3 3 3 3 3 3 3 3 3 3]
Effective Head m 118.3 118.2 118.2 118.2 118.1 118.1 118 118 118 117.9
Pmax MW 78 82 87 92 97 102 106 111 116 121
Primary Energy GWh 157.85 166.65 176.07 185.27 194.02 202.38 210.26 218.00 225.33 231.64
Pfirm MW 60.98 64.95 68.94 72.05 74.64 78.51 82.63 75.67 66.37 65.09
Benefit 1000USD 46,756 49,534 52,430 55,021 57,375 60,044 62,702 62,002 60,523 61,274
Cost 1000USD|| 37,515 37,843 38,219] 38,627| 38,997| 39,352| 39,728 40,078] 40,428 40,781
B/C 1.25 1.31 1.37 1.42 1.47 1.53 1.58 1.55 1.50 1.50
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-22 Result of Economic Evaluation (Option I11b: FSL=415m)
Item Unit S
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 82.6 87.3 92.1 96.8 101.6 106.3 111.1 115.8 120.6 125.3
FSL EL.m 415 415 415 415 415 415 415 415 415 415
MOL ELm 397.4 397.8 308]  3984]  398.6] 39838 399  399.4] 399.6] 399.8
TWL EL.m 288.8 288.8 288.9 288.9 289 289 289 289.1 289.1 289.1
Loss m 3 3 3 3 3 3 3 3 3 3]
Effective Head m 123.2 123.2 123.1 123.1 123 123 123 122.9 122.9 122.9
Pmax MW 91 96 101 106 111 117 122 127 132 137
Primary Energy GWh 180.95 190.74 200.20 209.64 218.69 227.53 235.73 243.08 250.35 256.85
Pfirm MW 68.03 72.24 75.21 77.68 81.46 85.46 89.57 76.85 71.05 64.99
Benefit 1000USD|| _ 53,034] 56,063] 58,659] 61,101] 63,867| 66,662] 69,374] 66,871] 66,435] 65,782
Cost 1000USD|| 39,845  40,203]  40,576] 40982] 41,349 41,735] 42096] 42,494 42842] 43,194
B/C 1.33 1.39 1.45 1.49 1.54 1.60 1.65 1.57 1.55 1.52
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax)..
Table 10.3-23  Result of Economic Evaluation (Option I11b: FSL=420m)
Item Unit =420
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 92.3 97.2 102 106.9 111.7 116.6 121.4 126.3 131.1 136
FSL EL.m 420 420 420 420 420 420 420 420 420 420
MOL ELm 398 3984] 3986 3988  399.2]  390.4]  399.6]  399.8]  400.2] _ 400.4
TWL EL.m 288.9 288.9 289 289 289 289.1 289.1 289.1 289.2 289.2
Loss m 3 3 3 3 3 3 3 3 3 3]
Effective Head m 128.1 128.1 128 128 128 127.9 127.9 127.9 127.8 127.8
Pmax MW 105 111 116 122 128 133 139 144 149 155
Primary Energy GWh 206.15 216.64 225.98 235.90 245.03 253.17 261.22 268.66 275.52 282.22
Pfirm MW 75.19 77.18 80.19 84.28 88.55 92.60 95.04 78.17 75.13 68.82
Benefit 1000USD| 59,724 62,211 64,798 67,813 70,741 73,425 75,608 71,872 72,193 71,501
Cost 1000USD| 42,785 43,168 43,533 43,922 44,362 44,714 45,091 45,445 45,841 46,214
B/C 1.40 1.44 1.49 1.54 1.59 1.64 1.68 1.58 1.57 1.55
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-24  Result of Economic Evaluation (Option 111b: FSL=425m)
Item Unit (L=
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 102.9 107.8 112.6 117.5 122.3 127.2 132 136.9 141.7 146.6
FSL EL.m 425 425 425 425 425 425 425 425 425 425
MOL ELm 398.6 309  399.2] 3904  390.6 400 400.2] _ 400.4] _ 400.6] _ 400.8
TWL EL.m 289 289 289 289.1 289.1 289.1 289.2 289.2 289.3 289.3
Loss m 3 3 3 3 3 3 3 3 3 3
Effective Head m 133 133 133 132.9 132.9 132.9 132.8 132.8 132.7 132.7
Pmax MW 122 128 134 139 145 151 156 162 168 174
Primary Energy GWh 234.30 244.63 254.17 261.03 268.83 273.01 284.11 293.44 301.38 307.48
Pfirm MW 80.61 83.65 87.60 91.57 95.56 99.93 91.10 81.01 73.48 71.27
Benefit 1000USD| 66,421 69,195 72,101 74,530 77,134 79,201 78,543 77,187 76,351 76,784
Cost 1000USDy 45,208 45,582 45,959 46,306 46,686 47,110 47,448 47,824 48,188 48,551
B/C 1.47 1.52 1.57 1.61 1.65 1.68 1.66 1.61 1.58 1.58

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.3-25 Result of Economic Evaluation (Option 111b: FSL=435m)

. FSL=435
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 124.6 129.5 134.4 139.4 144.3 149.2 154.1 159.1 164 168.9
FSL EL.m 435 435 435 435 435 435 435 435 435 435
MOL EL.m 399.8 400 400.2 400.6 400.8 401 401.2 401.4 401.6 401.8
TWL EL.m 289.1 289.2 289.2 289.2 289.3 289.3 289.3 289.4 289.4 289.4
Loss m 3 3 3 3 3 3 3 3 3 3|
Effective Head m 142.9 142.8 142.8 142.8 142.7 142.7 142.7 142.6 142.6 142.6
Pmax MW 159 165 171 178 184 190 196 202 209 215
Primary Energy GWh 293.91 303.28 309.46 314.39 319.15 329.48 339.23 349.42 354.71 359.75
Pfirm MW 94.41 98.29 102.29 106.67 110.61 94.74 88.34 84.75 75.42 68.09
Benefit 1000USD| 81,302 84,156 86,472 88,677 90,718 87,804 87,634 88,388 86,534 85,236|
Cost 1000USD| 53,148 53,444 53,809 54,256 54,617 54,984 55,341 55,700 56,080 56,432
B/C 1.53 1.57 1.61 1.63 1.66 1.60 1.58 1.59 1.54] 1.51
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-26  Result of Economic Evaluation (Option I1V: FSL=405m)
Item Unit ESC=05
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 65.4 70.2 75 79.8 84.6 89.3 94.1 98.9 103.7 108.5
FSL EL.m 405 405 405 405 405 405 405 405 405 405
MOL EL.m 397] 3974 3976 398 3982 3986 399 3992 399.4] 399.8
TWL EL.m 302.5 302.5 302.6 302.6 302.6 302.7 302.7 302.7 302.7 302.8
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2|
Effective Head m 99.3 99.3 99.2 99.2 99.2 99.1 99.1 99.1 99.1 99
Pmax MW 58 62 66 71 75 79 83 87 92 9%
Primary Energy GWh 119.48 127.80 130.03 144.59 152.50 159.69 166.78 173.49 180.27 186.31
Pfirm MW 47.47 51.25 54.84 58.26 60.93 61.97 56.70 51.96 46.30 45.73
Benefit 1000USD| 35,785] 38,420 39,001| 43,551] 45778] 47,385] 47,076] 46,858] 46,376] 47,291
Cost 1000UsD|  34,661] 35034 35350] 35759] 36,066 36,426] 36,786] 37,084] 37,417 37,772
B/C 1.03 1.10 1.13 1.22 1.27 1.30 1.28 1.26 1.24 1.25
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-27 Result of Economic Evaluation (Option 1V: FSL=410m)
Item Unit ESC=AT0
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 73.7 78.2 82.8 87.3 91.9 96.4 101 105.5 110.1 114.6
FSL EL.m 410 410 410 410 410 410 410 410 410 410
MOL EL.m 397.6] 307.8] 3982 3984 3988 399 399.4] 399.6] 399.8] 4002
TWL EL.m 302.5 302.6 302.6 302.6 302.7 302.7 302.7 302.8 302.8 302.8
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2|
Effective Head m 104.3 104.2 104.2 104.2 104.1 104.1 104.1 104 104 104
Pmax MW 69 73 77 81 85 90 94 98 102 106
Primary Energy GWh 138.78 146.67 154.93 162.66 170.16 177.66 184.89 191.32 197.51 203.09
Pfirm MW 53.22 56.56 60.21 62.43 65.18 68.59 68.69 61.32 58.33 51.43
Benefit 1000USD| 40,989 43,414 45,999 48,058 50,235 52,611 53,942 52,883 53,097 52,026
Cost 1000USD| 36,822 37,127 37,486 37,783 38,139 38,469 38,820 39,108 39,394 39,740
B/C 1.11 1.17 1.23 1.27 1.32 1.37 1.39 1.35 1.35 1.31
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-28 Result of Economic Evaluation (Option I1V: FSL=415m)
Item Unit ST
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 82.6 87.3 92.1 96.8 101.6 106.3 111.1 115.8 120.6 125.3
FSL EL.m 415 415 415 415 415 415 415 415 415 415
MOL EL.m 398.2 398.4 398.8 399 399.4 399.6 400 400.2 400.4 400.8
TWL EL.m 302.6 302.6 302.7 302.7 302.7 302.8 302.8 302.8 302.8 302.9
Loss m 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2|
Effective Head m 109.2 109.2 109.1 109.1 109.1 109 109 109 109 108.
Pmax MW 80 85 90 94 99 103 108 113 117 122
Primary Energy GWh 159.33 168.09 176.67 184.74 193.15 200.21 207.66 214.26 220.50 226.19
Pfirm MW 59.34 62.88 65.85 67.33 71.12 74.55 77.67 66.27 62.56 52.70
Benefit 1000USD|__ 46,529] 49,171 51,608] 53,506] 56,160] 58,462  60,742] 58,501] 58,508] 56,566
Cost 1000UsDl 39,025 39,363 39,758] 40,050] 40.440] 40,728] 41,115] 41,433[ 41,716] 42,008
B/C 1.19 1.25 1.30 1.34 1.39 1.44 1.48 1.41 1.40 1.34

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.3-29  Result of Economic Evaluation (Option 1V: FSL=420m)

. FSL=420
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 92.3 97.2 102 1069] 1117 1166]  1214] 1263 1311 136
FSL ELm 420 420 420 420 420 420 420 420 420 420
MOL ELm 398.8 399]  399.4] 3996 400 400.2]  400.4]  400.8 401 4012
TWL ELm 302.7 302.7]  302.7]  302.8] 3028  302.8]  302.8]  302.9]  302.9]  302.9
Loss m 3.2 3.2 3.2 3.2 3.2 32 3.2 3.2 3.2 3.2|
Effective Head m 114.1 114.1 114.1 114 114 114 114 1139 1139] 113
Pmax MW 94 99 104 109 114 119 123 128 133 138
Primary Energy GWh 182.69] 10165] 200.38] 208.71] 216.60] 223.94] 230.48] 237.31] 24354 249.22
Pfirm MW 65.81 67.30]  69.85|  73.35]  77.12] 80.76] _ 79.97]  66.87|  64.77]  59.38
Benefit 1000USD|| 52,680  54,741] 57,079] 59,631] 62,186] 64,602] 65541] 62,830]  63,320] 62,721
Cost 1000USD||  41,007| 42,238] 42,624] 42,949] 43332] 43,650] 43,931] 44,313] 44,623] 44,933
BIC 1.26 1.30 1.34 1.39 1.44 1.48 1.49 1.42 1.42 1.40
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-30 Result of Economic Evaluation (Option I1V: FSL=425m)
Item Unit L2
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 102.9 107.8 112.6]  1175]  1223[ 1272 132 136.9 1417] 1466
FSL EL.m 425 425 425 425 425 425 425 425 425 425
MOL EL.m 399.4 399.8 400 400.2]  400.6]  400.8 401]  401.4] 4016 4018
TWL EL.m 302.7 302.8] 3028  302.8]  302.9]  302.9]  302.9]  302.9]  302.9 303
Loss m 3.2 3.2 3.2 3.2 32 32 3.2 3.2 3.2 32|
Effective Head m 119.1 119 119 119 118.9 118.9 118.9 118.9 118.9 118.8
Pmax MW 109 114 120 125 130 135 140 145 150 155
Primary Energy Gwh 208.02| 216.82] 22547 233.65] 241.03] 248.06] 254.63] 261.07] 267.18] 272.22
Pfirm MW 7057 7275] _ 76.22]  79.78]  83.45| 86.40] 8017 6551  64.99]  60.06
Benefit 1000UsD| 58671 60911] 63512 66,055 68487] 70640] 69,949] 66,698 67,641] 67,066
Cost 1000UsD|| 44,.872| 45257] 45608] 45923] 46,301 46,613] 46,920 47,296] 47,600] 47,905
BIC 1.31 1.35 1.39 1.44 1.48 1.52 1.49 1.41 1.42 1.40
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.3-31 Result of Economic Evaluation (Option I1V: FSL=435m)
Item Unit ESC=asy
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 124.6 129.5 134.4 139.4 144.3 149.2 154.1 159.1 164 168.9
FSL EL.m 435 435 435 435 435 435 435 435 435 435
MOL EL.m 400.6 401 401.2| 4014 4016 402] 4022|4024 4026|4028
TWL EL.m 302.9 302.9]  302.9]  302.9 303 303 303 303 303]  303.1
Loss m 3.2 3.2 3.2 3.2 32 32 3.2 3.2 3.2 3.2|
Effective Head m 128.9 128.9 128.9 1289 1288 1288[ 1288 128.8 1288 1287
Pmax MW 143 149 155 160 166 171 177 183 188 194
Primary Energy GWh 262.04] 270.88] 279.00] 286.47] 29341 299.76] 305.88] 31168 315.90] 320.33
Pfirm MW 81.85 85.61]  89.13] 0273 95.73]  81.87]  76.38]  68.53]  64.96]  60.05
Benefit 1000USD|| 71,788  74,510] 77,030| 79.458] 81,609] 78,583| 78,034] 76,716] 76,402| 75722
Cost 1000USD|  52,593| 52,996] 53,331 53,635 53,965] 54,335 54,662 54,988] 55283[ 55606
BIC 1.36 1.41 1.44 1.48 151 1.45 1.43 1.40 1.38 1.36

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.4.2-1 Main Features of Alternatives for Option I11b with Lower MOL

ltem Unit FSL=405
1 2 3 4 5 6 7 8 9 10
Qmax m’ls 65.4| 723] 79.2| 86.1 93| 99.8| 106.7| 113.6/ 120.5| 127.4
FSL EL.m 405 405 405/ 405 405 405 405 405/ 405 405
MOL EL.m| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2
Effective Vol. |MCM|[ 99.8/ 99.8] 99.8/ 99.8/ 99.8/ 99.8/ 99.8| 99.8/ 99.8| 99.8
TWL EL.m|| 288.6/ 288.7| 288.8| 288.8| 288.9] 288.9 289 289| 289.1| 289.2
Loss m 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Effective Head | m 113.6| 113.5| 113.4| 113.4| 113.3| 113.3| 113.2| 113.2| 113.1 113
Pmax MW 66 73 80 87 94 101 108 115 122 128
[tem Unit FSL=410
1 2 3 4 5 6 7 8 9 10
Qmax m®ls 737 80.1| 865 929/ 99.3| 105.7| 112.1| 1185| 124.9| 131.3
FSL EL.m 410 410 410, 410 410 410 410 410, 410 410
MOL EL.m| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2
Effective Vol. |MCM|[ 132.1] 132.1] 132.1| 132.1] 132.1| 132.1| 132.1| 132.1] 132.1| 132.1
TWL EL.m|| 288.8| 288.9] 288.9 289 289| 289.1| 289.1| 289.2| 289.2| 289.2
Loss m 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Effective Head | m 123.4| 123.3| 123.3| 123.2| 123.2| 123.1| 123.1 123 123 123
Pmax MW 91 98 105 112 119 126 133 140 147 154
Item Unit FSL=415
1 2 3 4 5 6 7 8 9 10
Qmax m’ls 82.6 89| 95.4| 101.8| 108.2| 114.6 121| 127.4| 133.8| 140.2
FSL EL.m 415 415 415/ 415 415 415 415 415 415 415
MOL EL.m|| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2
Effective Vol. | MCM 167 167 167 167 167 167 167 167 167 167
TWL EL.m|| 288.8| 288.8/ 288.9] 288.9 289 289 289| 289.1| 289.1| 289.1
Loss m 3 3 3 3 3 3 3 3 3 3
Effective Head | m 123.2| 123.2| 123.1| 123.1 123 123 123| 122.9| 1229| 122.9
Pmax MW 91 96 101 106 111 117 122 127 132 137
Item Unit FSL=420
1 2 3 4 5 6 7 8 9 10
Qmax m°is 92.3| 98.7| 105.1| 111.5| 117.9| 124.2| 130.6 137| 143.4| 149.8
FSL EL.m 420 420 420/ 420 420 420 420 420/ 420 420
MOL EL.m|| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2| 387.2
Effective Vol. | MCM 205 205 205 205 205 205 205 205 205 205
TWL EL.m|| 288.9] 288.9 289 289 289.1| 289.1| 289.2| 289.2| 289.3| 289.3
Loss m 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
Effective Head| m 128.3| 128.3] 128.2| 128.2| 128.1] 128.1 128 128| 127.9] 1279
Pmax MW 106 113 120 128 135 142 149 156 164 171

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.4.2-2 Project Cost (FSL 405)

Project Cost Summary 1,000USD
FSL=405
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 2,957 2,984 3,018 3,051 3,084 3,117 3,150 3,184 3,217 3,250
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280 26,280
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 103,360| 103,360 103,360/ 103,360f 103,360| 103,360] 103,360] 103,360/ 103,360 103,360
(3) Intake 1,108 1,183 1,256 1,327 1,397 1,465 1,533 1,600 1,666 1,731
(4) Power Tunnel 6,674 7,074 7,486 7,909 8,341 8,786 9,240 9,705 10,183 10,669
(5) Penstock 721 769 816 861 906 949 993 1,036 1,077 1,119
(6) Power House 8,064 8,476 8,869 9,247 9,607 9,952 10,288 10,615 10,930 11,235
(7) Tailrace Tunnel 1,507 1,585 1,704 1,786 1,870 1,955 2,041 2,130 2,220 2,311
(8) Tailrace 300 327 359 387 415 443 471 500 529 558
(9)P/S Access Tunnel 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900
(10) Surge Tank 5,736 6,265 6,799 7,337 7,881 8,425 8,979 9,539 10,103 10,673
(11) Others 7,041 6,808 6,863 6,916 6,968 7,020 7,073 7,126 7,178 7,231
4. Hydro-Mechanical Works 17,196 17,497 17,794 18,091 18,389 18,680 18,977 19,275 19,567 19,862]
5. Electro-Mechanical Works 27,209 29,112 30,957 32,741 34,488 36,183 37,850 39,472 41,073 42,424
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 231,275 234,842| 238,682| 242,415 246,110 249,738] 253,359| 256,943| 260,504] 263,827
7. Administration Fee 34,691 35,226 35,802 36,362 36,917 37,461 38,004 38,542 39,076 39,574
8. Contingency 23,127 23,484 23,868 24,242 24,611 24,974 25,336 25,694 26,050 26,383
9. Interest During Construction 57,819 58,711 59,671 60,604 61,528 62,434 63,340 64,236 65,126 65,957

Total 346,912 352,264| 358,024] 363,623| 369,165| 374,607| 380,038| 385,415| 390,757| 395,740

Note: The numbers 1 to 10 correspond to case No. of maximum discharge at each FSL in Table 10.4.2-1.

Table 10.4.2-3 Project Cost (FSL 410)

Project Cost Summary 1,000USD
FSL=410
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,142 3,168 3,200 3,231 3,263 3,296 3,328 3,353 3,385 3,417
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230 28,230
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 110,062 110,062] 110,062] 110,062| 110,062 110,062] 110,062] 110,062] 110,062 110,062
(3) Intake 1,349 1,424 1,498 1,570 1,641 1,711 1,780 1,844 1,911 1,977
(4) Power Tunnel 7,076 7,488 7,910 8,344 8,788 9,244 9,709 9,948 10,431 10,924
(5) Penstock 776 819 862 902 942 981 1,022 1,058 1,095 1,133
(6) Power House 8,682 9,048 9,403 9,741 10,071 10,388 10,698 10,996 11,289 11,571
(7) Tailrace Tunnel 1,624 1,704 1,786 1,870 1,955 2,041 2,130 2,220 2,265 2,358
(8) Tailrace 335 362 388 415 441 469 496 523 546 574
(9)P/S Access Tunnel 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900
(10) Surge Tank 6,346 6,853 7,365 7,882 8,404 8,931 9,464 9,907 10,447 10,993
(11) Others 7,481 7,216 7,267 7,319 7,370 7,421 7,473 7,512 7,561 7,613
4. Hydro-Mechanical Works 17,649 17,932 18,217 18,498 18,779 19,057 19,343 19,617 19,894 20,174]
5. Electro-Mechanical Works 29,994 31,775 33,256 34,954 36,602 37,997 39,581 41,146 42,671 43,969
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 245,870 249,202| 252,565| 256,139] 259,672] 262,951| 266,438| 269,538] 272,910] 276,118
7. Administration Fee 36,880 37,380 37,885 38,421 38,951 39,443 39,966 40,431 40,936 41,418
8. Contingency 24,587 24,920 25,257 25,614 25,967 26,295 26,644 26,954 27,291 27,612
9. Interest During Construction 61,467 62,301 63,141 64,035 64,918 65,738 66,609 67,384 68,227 69,029

Total 368,805| 373,803| 378,848| 384,209| 389,507| 394,426| 399,657| 404,307| 409,365| 414,177

Note: The numbers 1 to 10 correspond to case No. of maximum discharge at each FSL in Table 10.4.2-1.
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Table 10.4.2-4 Project Cost (FSL 415)

Project Cost Summary 1,000USD
FSL=415
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,343 3,368 3,401 3,433 3,466 3,491 3,523 3,555 3,581 3,613
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180 30,180
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 117,231 117,131 117,131] 117,131] 117,131) 117,131 117,131] 117,131 117,131] 117,131
(3) Intake 1,605 1,684 1,763 1,839 1,915 1,985 2,059 2,131 2,198 2,269
(4) Power Tunnel 7,698 8,125 8,563 9,014 9,473 9,709 10,186 10,672 10,921 11,426
(5) Penstock 835 879 922 965 1,008 1,050 1,091 1,133 1,174 1,214
(6) Power House 9,316 9,667 10,009 10,336 10,656 10,964 11,266 11,557 11,844 12,124
(7) Tailrace Tunnel 1,745 1,828 1,912 1,998 2,085 2,174 2,220 2,311 2,404 2,452
(8) Tailrace 373 399 426 453 480 508 530 558 586 609
(9)P/S Access Tunnel 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900
(10) Surge Tank 7,075 7,590 8,110 8,635 9,166 9,608 10,146 10,689 11,138 11,689
(11) Others 7,960 7,658 7,710 7,763 7,815 7,854 7,904 7,956 7,996 8,046
4. Hydro-Mechanical Works 18,141 18,436 18,732 19,025 19,321 19,613 19,908 20,202 20,496 20,790]
5. Electro-Mechanical Works 32,800 34,474 36,100 37,700 39,258 40,797 42,297 43,783 45,233 46,660
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 261,324 264,543| 268,081 271,595 275,076] 278,187| 281,562| 284,981| 288,003] 291,325
7. Administration Fee 39,199 39,681 40,212 40,739 41,261 41,728 42,234 42,747 43,201 43,699
8. Contingency 26,132 26,454 26,808 27,159 27,508 27,819 28,156 28,498 28,800 29,132
9. Interest During Construction 65,331 66,136 67,020 67,899 68,769 69,547 70,391 71,245 72,001 72,831

Total 391,987 396,814| 402,121| 407,392| 412,614| 417,280| 422,344| 427,472] 432,005] 436,987

Note: The numbers 1 to 10 correspond to case No. of maximum discharge at each FSL in Table 10.4.2-1.

Table 10.4.2-5 Project Cost (FSL 420)

Project Cost Summary 1,000USD
FSL=420
Item
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,555 3,580 3,612 3,645 3,670 3,702 3,728 3,761 3,794 3,819
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570 35,570
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 124,578| 124,578| 124,578| 124,578| 124,578] 124,578| 124,578| 124,578| 124,578] 124,578
(3) Intake 1,876 1,960 2,041 2,122 2,198 2,274 2,348 2,424 2,499 2,569
(4) Power Tunnel 8,345 8,788 9,243 9,709 9,947 10,428 10,676 11,173 11,682 11,943
(5) Penstock 896 939 982 1,024 1,065 1,106 1,147 1,188 1,228 1,268
(6) Power House 9,976 10,316 10,643 10,962 11,269 11,566 11,858 12,145 12,422 12,696
(7) Tailrace Tunnel 1,870 1,955 2,041 2,130 2,174 2,265 2,358 2,452 2,499 2,596
(8) Tailrace 413 440 467 494 517 544 572 600 623 652
(9)P/S Access Tunnel 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900 6,900
(10) Surge Tank 7,860 8,383 8,912 9,445 9,889 10,425 10,872 11,421 11,975 12,429
(11) Others 8,464 8,124 8,176 8,229 8,267 8,319 8,359 8,412 8,462 8,501
4. Hydro-Mechanical Works 18,684 18,986 19,286 19,588 19,887 20,184 20,482 20,783 21,083 21,382]
5. Electro-Mechanical Works 35,850 37,414 38,957 40,673 42,156 43,604 45,040 46,442 48,032 49,392
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 281,060f 284,156] 287,631| 291,291| 294,309] 297,689 300,708] 304,071 307,569] 310,518
7. Administration Fee 42,159 42,623 43,145 43,694 44,146 44,653 45,106 45,611 46,135 46,578
8. Contingency 28,106 28,416 28,763 29,129 29,431 29,769 30,071 30,407 30,757 31,052
9. Interest During Construction 70,265 71,039 71,908 72,823 73,577 74,422 75,177 76,018 76,892 77,629

Total 421,590| 426,233| 431,447 436,937| 441,464| 446,533| 451,062 456,107| 461,354| 465,777

Note: The numbers 1 to 10 correspond to case No. of maximum discharge at each FSL in Table 10.4.2-1.
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Table 10.4.2-6 Reservoir simulation Result

No OutputFileName InputData Result

Primary Total

HWL WL LWL TWL DISS Installed Power (MW) Sy || W || mramy

Discharge | Capacity (GWh) Energy (GWh)

(GWh)

1[/061128 405-1 output_xls 405 405 387.20 288.60 65.40 66| 0.951 48.670 132.880 264.010 396.890
2[061219 405-2 output_xls 405 405 387.20 288.70 72.30 73| 0.951 53.750 146.100 273.230 419.320
3/061219 405-3 output_xls 405 405 387.20 288.80 79.20 80 0.951 58.810 159.190 281.500 440.700
4[061219 405-4 output_xIs 405 405 387.20 288.80 86.10 87| 0.951 63.930 172.030 289.140 461.170
5[061219 405-5 output_xls 405 405 387.20 288.90 93.00 94| 0.951 67.600 184.370 296.000 480.370
6/061219 405-6 output_xls 405 405 387.20 288.90 99.80 101 0.951 70.730 196.270 302.830 499.110
7|061219 405-7 output_xls 405 405 387.20 289.00 106.70 108| 0.951 75.530 207.140 309.140 516.280
8/061219 405-8 output_xls 405 405 387.20 289.00 113.60 115] 0.951 69.610 217.210 315.170 532.380
9]061219 405-9 output_xls 405 405 387.20 289.10 120.50 122| 0.951 63.210 226.370 320.870 547.240
10061219 405-10 output_xls 405 405 387.20 289.20 127.40 128] 0.951 51.000 234.200 326.400 560.600
11[061128 410-1 output_xls 410 410 387.20 288.70 73.70 78] 0.951 54.220 153.450 292.930 446.380
12[061219 410-2 output_xls 410 410 387.20 288.80 80.10 85 0.951 58.870 165.830 300.660 466.490
13061219 410-3 output_xls 410 410 387.20 288.80 86.50 91 0.951 63.570 177.980 307.100 485.080
14061219 410-4 output_xls 410 410 387.20 288.90 92.90 98| 0.951 67.290 190.030 314.110 504.140
15061128 410-5 output_xls 410 410 387.20 288.90 99.30 105 0.951 69.710 201.780 320.780 522.560
16[{061219 410-6 output_xls 410 410 387.20 289.00 105.70 111 0.951 73.250 212.660 325.440 538.100
17061219 410-7 output_xls 410 410 387.20 289.00 112.10 118] 0.951 77.690 223.040 331.190 554.230
18[061219 410-8 output_xls 410 410 387.20 289.10 118.50 125 0.951 82.030 232.300 336.560 568.870
19[061219 410-9 output_xls 410 410 387.20 289.10 124.90 132] 0.951 67.480 241.170 341.930 583.100
20[061219 410-10 output_xls 410 410 387.20 289.20 131.30 138] 0.951 64.730 249.040 346.880 595.930
21[061128 415-1 output_xls 415 415 387.20 288.80 82.60 91 0.951 60.190 175.750 322.600 498.350
22|061219 415-2 output_xls 415 415 387.20 288.90 89.00 98| 0.951 64.790 188.170 329.480 517.650
23[061219 415-3 output_xls 415 415 387.20 288.90 95.40 105] 0.951 69.140 200.550 336.150 536.690
24(061219 415-4 output_xls 415 415 387.20 289.00 101.80 112] 0.951 70.870 212.390 342.220 554.610
25(061219 415-5 output_xls 415 415 387.20 289.00 108.20 119] 0.951 73.600 223910 347.670 571.570
26/061219 415-6 output_xls 415 415 387.20 289.10 114.60 126] 0.951 77.860 234.650 352.470 587.110
27(061219 415-7 output_xls 415 415 387.20 289.10 121.00 133] 0.951 82.210 244.540 357.720 602.260
28(061219 415-8 output_xls 415 415 387.20 289.20 127.40 140| 0.951 84.660 253.450 362.670 616.120
29|061219 415-9 output_xls 415 415 387.20 289.20 133.80 147]  0.951 70.520 261.900 367.980 629.880
30)061219 415-10 output_xls 415 415 387.20 289.20 140.20 154 0.951 64.980 270.080 373.430 643.510
31]061128 420-1 output_.xls 420 420 387.20 288.90 92.30 106] 0.951 66.770 200.130 353.350 553.480
32(061219 420-2 output_xls 420 420 387.20 288.90 98.70 113] 0.951 69.840 212.750 359.970 572.710
33061219 420-3 output_xls 420 420 387.20 289.00 105.10 120] 0.951 72.100 224.770 365.580 590.350
341061219 420-4 output_xls 420 420 387.20 289.00 111.50 128| 0.951 74.410 236.770 371.250 608.020
35/061219 420-5 output_.xls 420 420 387.20 289.10 117.90 135] 0.951 78.590 247.710 375.830 623.550
36061219 420-6 output_xls 420 420 387.20 289.10 124.20 142| 0.951 82.790 258.100 380.480 638.570
37]061219 420-7 output_xls 420 420 387.20 289.20 130.60 149] 0.951 86.960 267.150 384.960 652.110
38|061219 420-8 output_.xls 420 420 387.20 289.20 137.00 156] 0.951 79.860 275.810 389.770 665.580
391061219 420-9 output_xls 420 420 387.20 289.30 143.30 164 0.951 71.920 283.870 395.370 679.240
40]061219 420-10 output_xls 420 420 387.20 289.30 149.80 171]  0.951 63.790 291.780 400.270 692.050
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Fig 10.4.3-1 Relation between Pmax and B/C
Table 10.4.3-1 Result of Economic Evaluation (FSL 405m)
Item Unit ESE=d05
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 65.4 72.3 79.2 86.1 93 99.8 106.7 113.6 120.5 127.4
FSL EL.m 405 405 405 405 405 405 405 405 405 405
MOL EL.m 387.2 387.2 387.2 387.2 387.2 387.2 387.2 387.2 387.2 387.2
TWL EL.m 288.6 288.7 288.8 288.8 288.9 288.9 289 289 289.1 289.2
Loss m 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8|
Effective Head m 113.6 1135 113.4 113.4 113.3 113.3 113.2 113.2 113.1 113
Pmax MW 66 73 80 87 94 101 108 115 122 128
Primary Energy GWh 132.88 146.10 159.19 172.03 184.37 196.27 207.14 217.21 226.37 234.20
Pfirm MW 48.67 53475 58.81 63.93 67.60 70.73 75.53 69.61 63.21 51.00
Benefit 1000USD 38,558 42,466 46,344 50,196 53,521 56,604 60,005 60,036 59,760 57,497
Cost 1000USD 34,691 35,226 35,802 36,362 36,917 37,461 38,004 38,542 39,076 39,574
B/C 1.11 1.21 1.29 1.38 1.45 1.51 1.58 1.56 1.53 1.45
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.4.3-2  Result of Economic Evaluation (FSL 410m)
Item Unit ESE=AT0
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 73.7 80.1 86.5 92.9 99.3 105.7 112.1 118.5 124.9 131.3
FSL EL.m 410 410 410 410 410 410 410 410 410 410
MOL EL.m 387.2 387.2 387.2 387.2 387.2 387.2 387.2 387.2 387.2 387.2
TWL EL.m 288.7 288.8 288.8 288.9 288.9 289 289 289.1 289.1 289.2
Loss m 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8|
Effective Head m 118.5 118.4 118.4 118.3 118.3 118.2 118.2 118.1 118.1 118
Pmax MW 78 85 91 98 105 111 118 125 132 138
Primary Energy GWh 153.45 165.83 177.98 190.03 201.78 212.66 223.04 232.30 241.17 249.04
Pfirm MW 54.22 58.87 63.57 67.29 69.71 73.25 77.69 82.03 67.48 64.73
Benefit 1000USD| 43,930 47,557 51,158 54,446 57,289 60,312 63,516 66,489 63,709 64,298
Cost 1000USD| 36,880 37,380 37,885 38,421 38,951 39,443 39,966 40,431 40,936 41,418
B/C 1.19 1.27 1.35 1.42 1.47 1.53 1.59 1.6445 1.56 1.55

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.4.3-3 Result of Economic Evaluation (FSL 415m)

- FSL=415
Item Unit
1 2 3 4 5 6 7 8 9 10
Qmax m3ls 82.6 89 95.4 101.8 108.2 114.6 121 1274 13338 140.2
FSL ELm 415 415 415 415 415 415 415 415 415 415
MOL ELm 387.2 387.2 387.2 387.2| 3872 387.2 387.2 387.2 387.2 387.2
TWL ELm 288.8 288.9 288.9 289 289 289.1] 2891 289.2 289.2 289.2
Loss m 28 2.8 2.8 28 28 28 2.8 28 28 2.8|
Effective Head m 1234 1233 1233 123.2 123.2 123.1 123.1 123 123 123
Pmax MW 91 98 105 112 119 126 133 140 147 154
Primary Energy GWh 175.75| 188.17] 200.55] 212.30] 22391 234.65] 244.54] 25345] 26190 270.08
Pfirm MW 60.19 64.79 69.14 7087| 7360  77.86] 8221 84.66 70.52 64.98
Benefit 1000USD|| 49,740 53,359| 56,896] 59,548] 62,443] 65,657| 68,746] 71,087| 68,354] 68,160
Cost 1000USD| 39,199 39,681] 40,212] 40,739] 41,261] 41,728] 42,234] 42,747| 43,201 43,699
BIC 1.27 1.34 1.41 1.46 151 1.57 1.63[  1.6630 158 1.56
Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
Table 10.4.3-4 Result of Economic Evaluation (FSL 420m)
Item Unit ESC=d420
1 2 3 4 5 6 7 8 9 10
Qmax mals 92.3 98.7 105.1 1115 117.9 124.2 130.6 137 1434 149.8
FSL ELm 420 420 420 420 420 420 420 420 420 420
MOL ELm 387.2 387.2 387.2 387.2| 3872 387.2 387.2 387.2 387.2 387.2
TWL ELm 288.9 288.9 289 289 289.1 289.1] 2892 289.2 289.3 289.3
Loss m 28 2.8 2.8 28 2.8 2.8 2.8 2.8 2.8 2.8|
Effective Head m 1283 1283 128.2 128.2 128.1 128.1 128 128 127.9 127.9
Pmax MW 106 113 120 128 135 142 149 156 164 171
Primary Energy GWh 20013 21275 224.77] 236.77] 24771 25810 267.15] 27581 28387 20178
Pfirm MW 66.77 69.84]  72.10 74.41] 7859 82.79 86.96 79.86 71.92 63.79
Benefit 1000USD|  56,108] 59,303] 62,146] 65001] 68,228] 71,361] 74,245 73,668] 72,730] 71,708
Cost 1000USD|| 42,150 42,623] 43,145] 43,694] 44,146] 44,653] 45106] 45611] 46,135] 46,578
BIC 1.33 1.39 1.44 1.49 1.55 1.60 1.65 1.62 158 1.54

10.5 BAREEERDER

Note: The numbers 1 to 10 show case No. of maximum discharge (Qmax).
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Table 10.5.1-1 Comparison of optimum plan shown in 10.3 and 10.4

) Optimum Optimum

Item onit in103 in 10.4
FSL m 425 415
MOL m 400 387.2
Reservoir Effective Volume MCM 176.5 167

Peak Operation Hours hours 6 6

Maximum Discharge m*/s 127.2 127.4
Tailrace Water Level m 289.1 289.2
Effective Head m 132.9 123
Installed Capacity MW 151 140
Annual Energy GWh 670.0 616.1

Project Cost 1,000 US$ 471,100 427,472
B/C - 1.68 1.66
Project Cost per Annual Energy US$/kWh 0.703 0.694
Project Cost per kW US$/kW 3,130 3,050

10.5.2 FEERUKLI DR
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L0 FHE O BEE Z 1T o 72, WRETFIEIR10.31CHE U e, Bk O F K GRELBHIN C 2L HERUKAT
Rk E L TR e el il B & Table 10.5.2-1 3 X O'Fig. 10.5.2-112779, F£72. ARaHcR T
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Table 10.5.2-1 Result of the Intake Water Level Optimization

) FSL=415
Iltem Unit
1 2 3 4 5 6 7 8 9 10
Qmax m3/s 127.4 127.4 127.4 127.4 127.4 127.4 127.4 127.4 127.4 127.4
FSL EL.m 415 415 415 415 415 415
IWL EL.m 390 395 400 405 410 415
MOL EL.m 387.2 387.2 387.2 387.2 387.2 387.2
TWL EL.m 289.2 289.2 289.2 289.2 289.2 289.2
Loss m 2.8 2.8 2.8 2.8 2.8 2.8
Effective Head m 98 103 108 113 118 123
Pmax MW 111 117 123 128 134 140
Primary Energy GWh 233.28 241.61 248.88 252.94 255.38 253.45
Pfirm MW 86.20 86.00 85.92 85.85 84.72 84.66
Benefit 1000USD||  67,919] 69,359  70,643] 71,353] 71,452 71,087
Cost 1000USD||  42,185] 42,246 42,383] 42,483] 42,613 42,739
B/C 1.6100] 1.6418] 1.6668] 1.6796] 1.6768] 1.6633
Note: The numbers 1 to 6 show case No. of Intake Water Level (IWL).
420
415 \
410 \
~~~
€
s
L
N—r
§ 400 /
25 /ﬂ/
390 —
385 ‘ ‘ ‘
1,6000 16100 1,6200 1.6300 1.6400 1.6500 1.6600 16700 16800 1.6900
B/C
Fig. 10.5.2-1 Optimization of the Intake Water Level
Table 10.5.2-2 Reservoir Simulation Result
No OutputFileName InputData Result
Primary Total
HWL WL LWL TWL S [ateled Power (MW) Energy | S8condanv | o
Discharge | Capacity Energy
(GWh) @ (GWh)
1]070104 415-8-1 output_xIs 415 390]  387.20 289.20 12740 111] 0951 86200 | 233280 | 339980 | 573270
2|070104 415-8-2 output_xls 415 395|  387.20 289.20 127.40 17| 0.951 86.000 | 241610 | 345870 | 587.480
3|070104 415-8-3 output_xIs 415 400  387.20 289.20 127.40 123|  0.951 85920 | 248.880 | 351570 |  600.450
4[070104 415-8-4 output_xls 415 405  387.20 289.20 127.40 128  0.951 85.850 | 252940 | 354590 |  607.530
5/070104 415-8-5 output_xIs 415 410  387.20 289.20 127.40 134| 0951 84720 | 255380 | 356.650 | 612030
6/061219 415-8 output_xls 415 415|  387.20 289.20 127.40 140| 0951 84660 | 253450 | 362670 |  616.120
TRREAKIST - DAIEKRASS
10-108



RIS-IWEP vy NN —EF 1 KHREFHERE

P FILUIR—k

Table 10.5.2-3 Project Cost (IWL Alternatives for FSL 415m)

Project Cost Summary 1,000USD
FSL=415
Iltem
1 2 3 4 5 6 7 8 9 10

1. Preparation & Compensation 3,548 3,541 3,545 3,548 3,552 3,555
(1) Access Road
(2) Conpensation
(3) Others
2. Environmental Mitigation 30,180 30,180 30,180 30,180 30,180 30,180
3. Civil Works
(1) River Treatment 6,053 6,053 6,053 6,053 6,053 6,053
(2) Dam 117,131 117,131) 117,131 117,131] 117,131 117,131
(3) Intake 2,131 2,131 2,131 2,131 2,131 2,131
(4) Power Tunnel 10,672 10,672 10,672 10,672 10,672 10,672
(5) Penstock 1,115 1,115 1,115 1,115 1,115 1,115
(6) Power House 10,714 10,893 11,067 11,235 11,398 11,557
(7) Tailrace Tunnel 2,311 2,311 2,311 2,311 2,311 2,311
(8) Tailrace 558 558 558 558 558 558
(9)P/S Access Tunnel 6,900 6,900 6,900 6,900 6,900 6,900
(10) Surge Tank 10,689 10,689 10,689 10,689 10,689 10,689
(11) Others 8,448 7,922 7,931 7,939 7,948 7,956
4. Hydro-Mechanical Works 20,164 20,164 20,164 20,164 20,164 20,164
5. Electro-Mechanical Works 40,451 41,208 41,939 42,424 43,114 43,783
6. Transmission Line 10,170 10,170 10,170 10,170 10,170 10,170

Direct Cost 281,235 281,639 282,556| 283,221| 284,086 284,925
7. Administration Fee 42,185 42,246 42,383 42,483 42,613 42,739
8. Contingency 28,124 28,164 28,256 28,322 28,409 28,492
9. Interest During Construction 70,309 70,410 70,639 70,805 71,021 71,231

Total 421,853 422,459| 423,833| 424,831| 426,129| 427,387

Note:

The numbers 1 to 6 correspond to case No. of IWL in Table 10.5.2-2.
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