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x4 GRLYALBRES THR

Tunnel Dia (i} _ 2 | b .5 6 8 10

jroomimme

1, Pressure Tunnel

Q'oy (n?/m) 5.0 |18.4 |e7.5 [38.3 | 6.8 97T
Excavation u/p ($/m?) | T2 65 |- 63 611 . 59 57

cost ($/m )} (360 [1196 | 1733 | 2336 3823 | 5569

Q'ty (m®/m) 1.8 S.6 | . T.5 9.5 |} 13.6 | 17.7
Concrete u/p ($/m®) [110 97 gl 91 86 83

Cost ($/m ) J198 sk3 |- 705 | 865 | 1170 | 1k69

Q'ty (xg/m) (L08 335 | 453 572 816 | 1064
Re-bar u/p ($/kg) j1.1 1.1 1.1 1.1 1.1 1.1

Cost ($/m ) 129 369 | ko8& | 629 1 898 | 1170
Fill grout cost  ($/m ) | 62 o6 | 113 | 130 | 164 | 198
Sub-total

A 739 2204 | 30L9 | 3960 | 6055 | 8406

o, Non-vressure Tunnel

'ty (m®*/m) (4.8 1§.0 27{2' 38.1 .'65'6 98.7
Excavation u/p ($/m?) 12 65 63 61 59 57
Cost ($/m ) |3L€ 1170 171h 232k 3835 5626

o'ty (m?/m) (1.% L.6 6.2 7.9 11.3 ih.T
Concrete u/p ($/m®) 1110 g7 gk’ 91 86 83
Cost ($/m ) |15% b6 583 T19 972 { 1220

Q'ty (kg/m) T 23 31 4o ST - Th
Re-bar u/p ($/kg) 1.1 1.1 1.1 1.1 1.1 1.1
Cost ($/m ) § | 25 - 3% | L 63 | 81
Fill grout cost ($/m ) | 62 96 113 { 130 164 198
Sub-total L2 570 | 1737 | 24 | 3217 | s03h | Ties

Total Cost (/1 + /2)/2 |655 |191a| 2747 | 3589 [ 5545 | 7766

Exev. U/P 80 x Dia'o'lS
""0 018

Cone. U/P 125 x Dia
Fill grout Cost 17 x-Dia + 28

Gurtain grout cost = 16 x (Dam height)} x 75 $/m'= 15200 x (Dam
neight) $ .

i
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(Unit: m)
Headrace Penstock
o Water Transfer
Scheme Name 4 & Tunnel @
| | 8 ; 5 > (Length X Dia.) §
oo | E | B g TR T EEAE
3 a 4 A a5
Naguilian 9010 | 3.0 | 1190 | 1.9 | 46.2
Luya - 6750 [ 4.4 | 230 3.3 50.3
Bakum Le70 | 2.6 [ 1000 ] 1.5 : 57.8
Amburayan Cle3zo b1 220} 2.9 3800 x 2.7 50.3
Abrs ' 6150 | 2.2} 340} 1.5 18.2
| Apayao 8610 | 2.9 230 2.1 32.2
Chico-1R 2300 | 4.8 | 90| k.ol 22.4
| Chico-1R(+8adangsa)|{ 2300 | 4.8 { 90| 4.0 22,
Chico-2R }5220 | h.2 | 150 3.2 22.1
Chico-3R 3770 | 3.7 | 160 2.9 21.0
Chico-hR 7180 | 2.8 | 160 2.0 _ 19.3
Saltan 7230 | 2.3 4so| 1.51 1670 x 2 18.5
Pasil 9800 | 2.3 | 6101 1.4 | 600 x 2,700 x 24 . 4
_ : 600 x 2,600 x 2
Tanudan ' 80801 2.8 5307 1.8 19.9
Ibulac 7890 | 2.4 | L450] 1.5] 1100 x 2 30.7
Casecnan | sk7o]3.0| 130] 2.3 31.7
Upper Casecnan 6720 | 2.9 150} 2.1 31.7
Agno-2 {5980 f2.8] 2bof 1.7} 1900 x 2 jh1.s
Agno-3 5540 | 2.4 | 510] 1.%) 1060 x 2,200 x24,4 4
, 300 x 2
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% 11 ABETHE¥ER (& & R) (2/72)
(ﬁnit: m)
Headrace Penstock - Surge Tank -
Scheme Name g - g . "
- - P 2 . 2 3 2 . &
) g | ed T 8 | xa Rl
g (58 | § |8 | 4 |88 |8F |d%
1 a x H X L Xl £k ==
Supo 537 { 1x7.4 | 108 | 1x6.3 | 58.3 [ 328.1 | 1x29.6 | 31.1
Eteb 576 | 1x7.1 {135 | 1xe.2 | s5.9 | 399.2 1x26.5 | 30.1
Supo (+Eteb) 1480 | 1x7.1 | 110 | 1x6.3 | 34.4 | 274.6 | 1x28.4 | 30.0
sisiritan 750 | 4x7.3 | 168 | 4x6.4 | 53.1 | 109.2 | 4x29.2 | 86.7
Bulu 540 | 2x7.9 ] 194 | 2x6.7 73.9 | 226.7 | 2x31.8 } 73.0
Nababarayan 470 | 2x7.1 |} 251 | 2x5.9 | 68.5 | 247.6 | 2x28.4 | €8B.7
Dibagat 788 | 2x6.4 | 244 | 2x5.0 | 96.0 |349.4 | 2x25.5 | 65.9
Agbulu - -~ {216 | 3x3.9 | - - - o 47.9
Sisiritan ‘ o o
(+agb. +Bulu) 528 | 2x8.3 | 133 | 2x8.0 | 34.4 | 77.2 | 2x33.4 | 46.2
Sisiritan . . : o
(+Agbulu) 750 | 2x9.2 | 168 | 2x8.4 | 56.9 | 110.0 | 2x36.9 | 84.4
Bulu (+agbulu) 540 | 2x8.6 | 125 | 2x7.7 | 53.4 |[184.3 | 2x34.5 | 79.1
Basao I 6so {1x6.7 {378 | 1x5.4 | 24.0 [674.1 | 1x26.8 | 29.4
Sadanga 1120 | 1x7.1 | 281 | 1x5.5 | 90.9 | 900.4 1x28.4 45.9
Sadanga : -
(Alternative) | 1640 | 1x7.1 | 570 | 1x5.4 {102.7 | 902.1 | 1x28.6 | 62.5
Bantay - 385 1x6.6 . - - 28.3
Maliano 650 | 1x7.4 235 1x6.1 76.8 300.8 1x29.5 31.2
Tabu 550 {1x7.1 | 245 | 1x6.1 | 30.0 |412.0 | 1x28.6 | 30.4
Kanan 872 | 1x7.1 | 334 | 1x5.6 | 81.9 {303.5 | 1x28.3 | 46.1
Up. Agos 2 - | - li8a | 2x3.9 - ~ | - |o28.8
Kanan (+Up. ' :
Agos 2) - - 300 | 1x7.1 - - - 31.2
Wawa - - 144 | 2x3.1 - - - 24.4
Bosigon 585 | 1x6.3 | 60 | 1x5.8 { 38.2 | 87.5 | 1x25.3 | 27.2
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Economical penstock diameter equation: .
S ELEC NS LI L AVLE W RN

where,

D : Fconomical penstock diameter (i)

g : Annual operational hour = 365 days ¥ 12 hrs/day =
4,380 hrs. {Assuming 12 hrs peak operation)

€y * Energy cost at power plant = 1.2 B/KWh =
0.0591 $/KWh .
Manning's roughness = 0,01h

: Power plant efficiency = 0,8k

¢ . Stress decrease ratio due to connecting effect = 0,9

A : TRatio of operation and malntenance cost cons—
tructicn ecost interest and so on, to constructicn
eost = 0.1 : .

Sa : Allowable stress of siteel = 1,200 kg/cm
(sMh1l property in JIS)

Cp : Steel penstock construetion unit cost = 4,000 $/ton
Unit weigth of steel = 7.8 t/m?

g : Gravity acceleration = 9.8 m/sec?

ko : Weight increase ratio due to accessories such as-

stiffner, flanges, rivets and so on = 0.2

The above variables are applied to the equation,

{5 # 78,4 % ) 380 ¥ 0.0591 * 0.01k ¥ 0 8y #* 0.9 % 1, 200}1/7

D =1 97T¥1h ,000 % 7.8 # 9.8 % 3,1k167 ¥ p # (1+o 2)
*# 0,3/7
= 1.018 qp 0-429/50.143
where,

p : Design water pressure kg/cme), assuming that
total statie head (m) (FSL - TWL) multiplled hy 1. 3

) Peak discharge (m?/sec)

P -
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1 4 RELIFMHER
.(Bunaof -river type

(1./4)

scheme, draw down=0 m)

C1

= Waterway cost with surge tank
: N Co = Waterway cost without surge tank
(Un}t: 10 $) o _ Cg = €1 ~ C» _ :
|L=100m | L=150 | L=200 |L=250 |L=300 |L=350 [L=400
. o |c1] 0.118) 0.168 0.218| 0.270 0.322] 0.375( 0.ue7
Q=3 m®/s | Cp 0.212] 0.2k 0.282| 0.317( 0.350] 0.384{ 0.h17
_ Cal =0.064|-0.080] ~0.064 -0.047(-~0.028;~0.009| 0.011
| ci| o.222] 0.313] 0.%08| 0.505| 0.602] 0.700{ 0.798
H=50m{ Q=20 Cz| 0.348] 0.%01 0.k4s1{ 0.500] 0.551} 0.601{ 0.651
: Cgl -0.127(-0.088} -0.0k3 0.004| 0.051| 0.099 0.1&7
el 0.307] o.%3%] o0.566 0.700( 0.836] 0.971{ 1.107]
Q=15 Ca| 0.468| 0.534 0.598( 0.660( 0.721 0.783( 0.845
Cq| ~0.160({~0:100| -0.031( 0.0k1| 0.115( 0.188 0.262
c1| 0.384| o.s54ul o0.709] 0.876| 21.046] 1.215] 1.386
Q=20 Co 0.580( 0.658] .0.733] 0.806]| 0.878} 0.9%k9! 1.022
Cq!tl -0.195(-0.115| -0.025{ 0.070] 0.168f 0.267( 0.36k
¢y1{ 0.17k} o0.222 0.275' 0.331] 0.389] 0.:%48] 0.50
Q=5 Co 0.259{ 0.302{ 0.337| 0.372] 0.409| o0.4k0{ 0.L4Th
C4| ~0.084[-0.080{ -0.062|~0.0%11-0.027 0,008y 0.03k
Ci 0.303| 0.386] 0.478| 0.576| 0.677{ 0.779| 0.882
Q=10 Co 0.425| o.hol] o0.s5k7! 0.597] 0.6L4T| 0.69T| 0.T4T
H=100m ¢a| -0.123/-0.109{ ~0.069}~0.021| 0.030] 0.082} 0.135
c1| o.%08| o.520{ o0.6u5] 0.777| 0.9122} 1.050( 1.190
Q=15 cz2| 0.569] o0.660 o0.726] o.790( 0.852} 0.913( 0.975
cal -0.1611-0.1k0} ~0.081] 0.013( 0.060] 0.137| 0.21k
Cy 0.502] o.6hol o.79h{ 0.956| 1.122{ 1.292} 1.463
Q=20 G2 o.704! 0.814] ©0.893] 0.968! 1.0k1] 1.113] 1.184
Ggqt -0.2020-0.175{ ~0.200{-0.013}{ 0.081} 0.179{ 0.280
€| ©.2b0 0.282] 0.3321 0.387| 0.u46| 0.506( 0.568
Q=5 ¢si 0.3600 0.360{ o.hoby 0.439| o.k7hi 0.5081 0.5h2
Cq| ~0.221}-0.078} ~0.0721-0.051{-0.028} -0.002 0.026
¢y ©.b13] 0.u86] o.572{ 0.667| 0.768| 0.872} 0.978
Q=10 cz| ©0.596] 0.596] ©.665| 0.7L7| 0.768} 0.817] 0.868
H=150m ' ca| -0.183}{-0.110} ~0,093}-0.050| 0.000} 0.055} 0.110
¢1] ©0.555] 0.65% 0.770} 0.898| 1.033[ 1.173} 1.316
9=15 c>| 0.798] 0.798] ©0.889} 0.956| 1.019} 1.081} 1.1h2
Cq] -0.243|-0.1k5] ~0.119}-0.057 0.014; 0.092} 0.17h
Ci{ ©0.683] 0.804 0.947} 2.10h) 1.271} 1,bkh2 1.681
Q=20 ¢s| 0.985| 0.985] 1.096] 1.175| 1.2hs; 1.322 1.354
ca| -0.302/-0.182 -0.149}-0.070] 0.021} ©.120] 0.22b

2-22



(2 /4)

% 14 KRBIBHEH
1=100m | L=150 L=200 {L=250 |L=300 'n=3so_ L=100 .
cy| ©0.317] 0.354 o.xoi| 0.5k 0.511| 0.571| 0.634
Q=5 col O0.475] 0.475] 0.475{ 0.518] 0.553| 0.588( 0.622
Ca| -0.158]~0.120{-0.074]-0.065]-0.042]-0.017} 0.011
cyi] 0.547] 0.611} ©0.691] 0.783| 0.881} 0.985 '1.093
Q=10 cpl 0.7911 o0.791| 0.791] 0.860] 0.912[ 0.963] 1.012
H=200m Cqal -0.24k)-0,180]-0.099}-0.077;~0.031} 0.023} 0.081
¢1| o0.738] 0.825 0.933] 1.056| 1.190] 1.330] 1.476
Q=15 Co| 1.064| 1.06%] 1.06h| 1.154[ 1.221| 1.284| 1.3h46
ca{ -0.326{-0.239]-0.130(-0.098-0.031} 0.046| 0.129
ci| 0.909] 1.017| 1.150| 1.302| 1.466] 1.639] 1.819
Q=20 cal 1.3abl 1,314 10338 1.4241 1.503§ 1.578) 1.651
Cq| ~0.40%4|-0.297|-0.163}-0.222]-0.037| 0:062] 0.168
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(3 ./ 4)

(Reservoir type scheme, Drawdown depthéeo )

_ . C1 = Waterway cost with surge tank
v R Cz2 = Waterway cost without surge tank
{(Unit: x10°8) Ca = C1 - C
I R : I = - Co _ ~
: L=200m| TL=300! L=hoo| L=500| L=600! L=700{ L=800
~fea| 1365 a.okol 2.731) 3.429( k.120] W.832] 5.535
Q=50m*/s { Ca| 2.619{ 2.901 3.175| 3.452( 3.732| h.008| k.280
~ Ca ~1.2541-0.861 ~0.44k%{~0.023] 0.397]| 0.824| 1.255
- c1| 2.531| 3.783] 5.064] 6.358] 7.657{ 8.960{10.264
] Q=100 Col . b.314| b.7sk| s5.178( 5.593] 6.024) 6.455| 6.879
H=T0m Ca| -1.783|-0.971] -0.113] 0.765| 1.634) 2.505| 3.385
o 1¢C1| b.625] 6.911 9.253 11.616{13.990|26.369 18}?53
§=200 Ca| 7.280} 7.998 8.685| 9.354110.015}20.721111.k1}
Cq| -2.6561-1.087) 0.568| 2.262] 3.975| 5.648) 7.339
‘€1] 6.550) 9.788 13.10%)16.451}119.813 é3;183 26.559
Q=300 Col 9.979j10.941f 11.858112.747{13.620)1b.541]15.470
: Cal -3.429}-1.153 1.247) 3.703} 6.193) 8.6L2111.089
' c1}  1.6931 2.384 3.118 3,871} 4.6341 5.k03 6.175
9=50 Coj  2.984! 3.273] 3.550| 3.821f L.10h{ b4.381} L.655
‘ca| -1.291]-0.889 ~0.432] 0.050 0.531] 1.021{ 1.519
ci| 2.747| 3.869 S5.061| 6.283| 7.522 '8.769]10.022
-1 Q=100 cpl L.oT2| 5.h26] 5.856( 6.275{ 6.694} T7.129] T.557
H=120] cal -2.2241-1.557] ~0.795 0.008| 0.828] 1.6k0] 2.k66
_ c1l 14.855] 6.836] 8.943]11.103]13.292[15.496|17.710
Q=200 czl 8.4s5k4) 9.200 9.899]|10.576]11.239]11.925[12.62h
- cal ~3.599}-2.363 -0.956] 0.527) 2.053} 3.571| 5.086
- c1| 6.7731 9.537} 12.476({15.490118.542] 21,617 2h . 706
Q=300 col 11.627{12.631) 13.566]14.468115.348}16.232}17.170
caql -k.855)-3.00h -1,091] 1.022} 3.194} 5.385} 7.536
S c1] 2.028] 2.683 3.viof W.17i] L.osi] s.thal 6.5h0
=50 cal 3.2l 3, 7ul b,o26) Lo300] L.5TT 4.857| 5.133
T Cq) ~1.413!-1.061) -0.616{-0.128 0.374{ 0.885F 1.h0T
- cq| . 3.345{ u.h26l 5.625| 6.880] 8.167| 9.471}10.787
-1 '@=100 ¢al. 5.801) 6.282 6.721 7.145[( 7.560( T.991| 8.hk22
£=170{ cal -2.456|-1.856 -1.096[-0.265( 0.606} 1.480 2,364
L cy| s.870( 7.766/ 9.870 12.0{3 14.330 16.515 12.9;8
=200 C .oh2l 10,739 11,457 {12.143]| 12,8121 13. 474|214, 180
Q=20 | 'Ci _ﬁ,oye ~2.973 ~1.586]-0.070| 1.518 3.1h5] b4
L o1l 5.165[10.803 13.729]16.793]19.933)23.116}26.32T
Q=300 cpl 13.721(1k.801f 15.76%]16.680 17.569)18.4h2] 19,363
T ¢3] ~5.556{~3.999| -2.035| 0.11k 2,363} M.6T4] 6€.965




# 14 kRBrPEHEHBE (4.74) 1
(Reservoir type scheme, Drawdown depth=30 m)
: = Waterway cost with surge tank
6 Cp = Waterway cost without surge tank
{Unit: x 30°%) . Ca =01 ~ C2 e R
L=200m| L=300] L=k00| L=500| L=600| L=T00}| L=800

¢ | 2.038| 3.196] 4.39%| 5.606| 6.825| 8,048} 9.273 |
q=50m3/s | ¢2 | U.13%| b.k13] 4.685| 8.966| S.24k| 5.5190.5.790
Cg | -2.097([-1.217]~0.29L 0.6h0 ;.581 2.529 3.482

¢y | b.008| 6.286] 8.642]11.027 13,42k [15.829118.239
=100 ¢o | 6.577) 7.001f T.W31f 7.845! 8.282] 8.711 " 9.13h
H=70m ¢q | -2.569(-0.725{ 1.211] 3.181( 5.1h2} 7.118} 9.105]

ce | 7.625[11.959] 16.4h220.978 |25.540 30,115/ 34.698
Q=200 Co | 10.697]11.403]12.083112,748113.425 1k,126114.816
cq | -3.072) 0.556] ®.359) 8.23012.115 15.988{19.882

¢y | 11.001|17.254| 23.722]30.267 |36.848|k3.4h9)50.062
Q=300 Cp | 14.34%}15.289] 16.196(17.080 17.948118.891119.815
cg | -3.3431 1.965] 7.526[13.187(18.900)24.558)30.247

Cy 1.881) 2.716] 3.62h] L.561] 5.513] 6.uTh 7;&39
50 ca | h.sh7] k.831| 5.106] 5.381] 5.662] '5.938( 6.211
ca |l ~2.665}-2.115{ ~1.482]|-0.819 —0.139 T 0.535 1.228

)
1]

- 3.070{ &.%32) 5.9131 T.443| 8.997 10,56k 12.i39
Q=100 Cp | 7.319] T.764] 8.190{ 8.607| 9.033 9.466f 9.891
H=120 Cg | -4.250}-3.332] -2.27T} -1.164 ~0.036] 1.098] 2.247

1] 5.%90{ 7.925 10.574| 13.309}16.087|18.689| 21.706
Q=200 Co | 12.022|12.749] 13.450] 14%,212)14.771)25.472 16.167
cy | -6.532[~b4.824 -2.866] ~0.803] 1.316]: 3.417 5.538

¢y | 7.704|11.122 1%.8k40{ 18.679|22.578)26.511] 30.L6k
Q=300 co | 16.204]17.181] 18.10k] 18.998 19.873] 20,700} 21.713
¢q | ~8.500]|-6.058 -3.26l -0.319} 2.705| 5.731 8.751

c1 | 2.150| 2.861 3.690 h.562| s.u60| 6.372| 7.20%
9=50 Co 5.037{ 5.331 5.609 5.881 6.162] 6.441[ 6.715
Ca | -2.887(~-2.463} -1.919[ -1.319 ~0.702| -0.068] 0.579

ci ! 3.s65) b.7sH €.119] 7.565| 9.053(10.565 12.093
Q=100 co| 8.207| 8.669 9.103 9.52h] 9.937|10.374 10.803
H=170 Cq | -4.642}-3.915] -2.98} -1.959| -0.885] 0.191] 1.250)

cy| 6.294] 8.393] 10.803 13.355 15.982?18.653-21.356.'
Q=200 ¢o | 13.623|14.375] 15.081 15.761] 16.426[ 17.203-17.805
Cq | ~7.319{-5.981[ =b.278 ~2.406] -0, Ukl 1.550 3.546

ci| 8.783{11.712] 15.07) 18.636] 22.302| 26,029 29;%93 .
Q=300 Co | 18.445119.473) 20. 518 21,325 22.2091.23.077 2h.019]
cal -9.662]{-7.761] -5.34U -2.689] o.094 2.952( S5.7Th
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% 18 RBERGRH (1./5)

Unitesmm-msmmmosmmeanonan us $
Time estimated price----Late 1985
Exchange rate----ae--~-- 1 US § = 18.6 Peso
WORK ITEM _ UNITOEOTY - UNIT PRICE
1. GENERAL -
Re-bar installment ton 1100.0
Gate installment ton 7500.0
Trashrack installment ton 3600.0
2. STORAGE DAM
Dam embankment :
Rockfill dam m3 12.0
Earthfill dam m3 8.0
Excavation '
Filldam foundation m?3 6.0
Trench exavation m3 12.0
Concrete dam foundation m3 3.0
Concrete
Inspection gallery m3 100.0
Concrete dam m3 200V-0.09.110
| if V<104 m3
110v-0.03 :
if V>104m3
V:Volume
- Curtain grouting m 75.0
Blanket/Consoli. grouting m 75.0
Dranage hole m 75.0
Miscellaneous %o 5.0
2. SPILLWAY
Exavation -
Forebay and chuteway m?3 6.0
Energy dissipator m3 8.0
Concrete R
Forebay and chuteway m3 - 90.0 -
Energy dissipator m?3 - 100.0
Grouting m - 75.0
Miscellaneous % 5.0".



* 18 BRBRm (2./75)
_ WORK TTEM UNIT OF O'TY UNIT_PRICE
3. RIVER DIVERSION WORKS -
Tunnel Excavation m3 80D-0.15
S ' : ' D:Diameter
- Cofferdam embankment m3 3.0
“Tunnel lining concrete m3 125D-0.18
. _ D:Diam_eté_r
_ Slope protection m3 90.0
" Plug concrete m3 90.0
Fill grouting m3 17D+28
' . D:Diameter
‘Curtain  grouting m 75.0
Drainage hole m 75.0
Conduit steel pipe ton -3000.0
Miscellaneous % 5.0
4. RIVER INTAKE WEIR
'Foundation excavation m3 6.0
Intake weir concrete m3 80.0
Sheet pile walling m? 300.0
Foundation piling m 200.0
Miscellaneous % 5.0
- Diversion works % 20.0
5. INTAKE STRUCTURE
Foundation excavation m3 6.0
Concrete work m3 100.0
Miscellaneous % 5.0
6. HEADRACE WATERWAY
Tunnel Excavation m3 30D-0.15
‘ D:Diameter
‘Open channel excavation m3 6.0
Tunnel lining concrete m3 125D-0-18
_ . S D:Diameter
Channel lining concrete m3 90.0
Fill grouting m 17D+28
o . D:Diameter



X 18 ®BERMX (3 .78)

WORK ITEM UNIT OF QTY __UNIT_PRICE
Curtain grouting m ' . - 75.0
Misc:e:llmrve.ousw % ' _ , 5_.0

7. SURGE/HEAD TANK

Tunnel shaft excavation m3 70.0
Open excavation for head tank m3 | - 6.0
Tuanel shaft lining concrete m3 o | 90.0
Open concrete for head tank m3 900
Steel conduit pipe ton 3000.0
Miscellaneous : % ' ' 3.0
8. PENSTOCK |

Pressure shaft excavation m3 210D-0.82 ,

_ ~ D:Diameter
Open excavation m3 6.0
Backfill concrete m3 75.0
Conc. for open air penstock m3 : K 90.0
Steel liner ' ton 4000.0
Miscellaneous %o _ 50

9. POWER HOUSE

Building super structure - m3 - 180.0
Excavation m3 12,0
Concrete m3 365V-0.083 |
V:Volume
Miscellaneous % . - 5.0
Switch yard civil work % 300
(Of switch yard equip. cost)
10. TAILRACE :
Tunnel excavation m?3 80D-0.15 _
: D:Diameter
Open excavation - m3 L 6.0
Tunnel concrete lining " m3 125D-0:18
D:Diameter
Open concrete m3 .. - 1600
Fill grouting m 17D+28 -
D:Diameter
Surge tank excavation m3 80.0



£ 18 BE®RmWmE
_WORK ITEM UNIT QF QTY
Surge tank concrete m?3
Miscellaneous %
11, TAILRACE OUTLET
Excavation | m3
Concrete m3
Miscellaneous %
12. WATER TRANSFER FACILITIES
Inclined shaft excavation m?
Shaft lining concrete m3
Fill 'gr'Ou'ting - _ _ m
Consolidation grouting m
Miscel'laneo_urs %
RK %

13. MISCELLANEOUS CIVIL WO
© 14. POWER EQUIPMENT

15. ACCESS ROAD
Flat land
Swampy - land
Rolling terrain
Hilly land
Improv. of existing road
Bridge

16. TRNSMISSION LINE
69 kv single '
115 kv single
230 kv double
500 kv double

(4 75)
UNIT _PRICE
180.0
5.0
6.0
160.0
5.0
210D-0.82
D:Diameter
300D-0.5
D:Diameter
- 400.0
800.0
5.0
5.0

(Total civil work cost except access road)

6500.0(P/He)0-?

P:Installed capacity (kw)

km
km
km
km
km

km
km
km
km

2-42

He:Design head (m)

220000.0
220000.0
200000.0
250000.0
90000.0
5000.0

23000.0
34000.0
111600.0
678000.0



* 18 MR ORE R (5.75)
WORK ITEM UNIT OF QTY UNIT_PRICE
17. SWITCH YARD AND SUBSTATION SR
69 kv line 270000.0-
115 kv line .310000.0
230 kv line 480000.0
500 kv line '1860000.0
18. LAND PROCUREMENT AND RESETTLEMENT o
Caltivated land ha : 760.0
Swamp ha 500.0
Bushes and shrubs ha 150.0
Forest ha 50.0




£ 019 BRLBATEEK

_Description Application Multiplier

. Bultiplier for site remoteness fronm port Total cost
‘- Distance lsss than 100 kn | 1.0
- Distance from 100 to EUD km ' 1.885
-~ Distance more than 200 km | 1.01
.'Mﬁtiplier for grouting quantity Grouting q'ty
- Geglqgi¢ai class & (Very good) 0.1

-2 Geological class B {(Good)

- Geological class € (Acceptable) , 2.3
._thtiplief for dam material cost Unit price |
- Near material source (55 km) 0.9
-. Modelately ﬁeér naterial source (>10 km) - 1.0
- Far material source (<10 km) : 1.15
, Multiplier for tunnel excévation Unit price
- Geological class §-fVery:g0od) : 0.8
- Geological class B (Good) _ . 1.0
- Geological class C (Acceptable) 1.15
Hultiplier for tuanel lining ' - Wnit price
- Geolegical class A {(Very good) _ 0.9
- Geological ¢lass B (Good) 1.0
- Geological class C (Acceplable) 1.05
. ﬁulfiplier for consolidation grouting Unit price
;:GéGIOgicai class A (Very good) 0.25
- Geélogical class B {Good) _ 8.5
- Geological class C (Acceptable) * 1.0
. Nultiolier for.headrace channel Excav, gty

or open air penstock excavation
- Flat & uniform topography : 1.0
-,Unddlating topogfaphy
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