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MAIN FEATURE

SINGLE (ONE DAM)

TYPE ( SERIES (1WO DAMS)
DEVELOPMENT DEVELOPMENT
ITEMS UPPER DAM ' LOWER DAM | UPPER DAM E LOWER DAM
| - I
1. DAM : !
~ Crest Level (m) EL.170 : EL.110 EL.170 EL.88
Reight of Dai (m) 90 60 90 33
‘ ! _ !
Volume of Dam s roinb o105 o cornh C rorah
Eubankment (e3) 2.6x10 2.09x10 2.6x100 7.4x%10
Haximum Spillway : ' o :
Discharge 5,000 4,500 5,000 1,000
(n3/see.) :
| | i
2. RESERVOIR |
. (':Zal:chménl; Area _ 3 oy ;
(Ku?) 1,200 1,390 1,200 1,390
”f;;l Supply Levell o 165 EL.105 EL.165 EL.83
Hinimum Operating | oy 46 EL.95 EL.155 |  EL.79 |
Level {(m) : i
Gross Storage 3,400x106 | 1,000x106 | 3,400x106 & 265x106
Volune {m?). :
Live Stoérage 1, 100x105 410x105 | 1,100x106 @  90x106
Volune {m>) !
Surface Area s . L i i
at FSL (ha) 10,600 6,000 10,600 | 2,400 §
3. POWER STATION :
‘ _ 1
Ro. and Size of " Cve ' i
 KNo. "and ] 2 2 !
Vait (kW) 2 x 52 2 x 19.4 2 x 52 and x 6 ;
S i
Average Annual i : _
" Generating Enexgy 225 155 : 225 and 102 (327)
‘ (GHR) ; ‘
Haxinum Hater ' s
Diecharge (u3fsee) 160 2 | 160 and 46
4. CONSTRUCTION COST ;
| (us10%) 300 160 300 and 96 (396)
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Table 12-1Unit Rate of Bstimatfon (1)

Iten Ty | upse Uit | Comstrued popavie
1. Civil Works () (4%
: 1-—1. l".re'ﬁé'fatbfy Horks
1) Access Road ke | 400,000
'2) Temporary Facilities [(1-2)4(1-3
| _ x 102
1-2. t):iﬂ(efsién Turnel
: 1} Comdn Excavation o 7.0
2} Rock Excavation e 22.0
3) Conciéte " .0
" 4) Tunnel Exéavation " 300}
5): Coffeér Dam Cw 14.0
6) Others 5%
Sub Total
1-3. " Dam
l)j'jCOﬁnofl Eﬁpavatién - wl 8.0
2) Reck E_xca'vation " 25.0
3) Esbankaent
- Construction
a)  conicrete w3 200
4) Préssure Grouting
- a) Drilling Grout - .
‘Holes n 120
-~ b) Grout Cemént t 1,300
5) oOthers " | 10%
Sub Total
" 1-4. Mechanical Equipzent
"~ 1) Gate ' t 10,000

1




Unit Rate ‘of Estimation (2)

ftenm

Quaa-—
tity

Unit

Unit
Cost

~ Construc-
tion Cost

Remarks

-1-5. Intake Structure

and Peéastock

1-6. Power Mouse
- and Switch Yard

1-7. ' Taflrace

Generating Equiprzent

' Edgineering Serviée

Government
Administration

Contingency

Grand Total

M3

(M5)

{142)x132

(14+2)x5%

{(L42434H4)x
102




fable 12~2 Summary of Costs for Tekai Development

Contract Conskruction Cost
1.1 ¢ivil

1.2 Generating Equipment

Engineétﬁﬁg:Sérvite and

General Expéﬁse

Government Administration

Cbntingeﬁcy

€rand Totél

Single
Upper One
( Dam )
Development:

M$ x 100

194.2
36.8
30.0
11.5
27.3

299.8

Single
Lowef'One
( Dam )
Development

M$ x 100

100.8

23.4

16.1
6.2
14.6

161.1

Series
Two
(Dams)
Pevelopment

M$ x 100

254. 4
50.6
39.7
15.2

36.0

395.9
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Table 12-3- Construction Cost Fstimates (1)

Uppet Single (One Dam) Developrment

D L L L s

(g H=90 )
v, Mol=155.0
E item ‘Quant ity | Unit g::t f::ﬁtéz:; Rerarks
P %) *5) T
1. Civil Works
i-1. ?téﬁafétéry'?otks
1) Acéess Road 20| xm | 400,000 8,000,000
2) Tempovary ((1-2)4(1-3)
Facilities 13,675,000] +(1-4)]x10%
? 122. DPiversion Tudnel
g 1) Common Excavation 26,050 o3 7.0 182,000
' 2) Rock Excavation 94,950| 22.0] 2,089,000
3) Concrete 21,600 4501 9,720,000
4) Tuanel Excavation| 120,000! * 300} 36,000,000
5) Coffer Dam 47,200 * 14.0 661,000
" 6) Others 2,433,000 5z
' Sub Fotal 51,085,000
‘'1-3. Dam
1) Coeron Excavation| 169,700} w3 8.0 1,358,000
i 2) Rock Excavation | 169,700] 25.0] 4,243,000
I 3) Exbankment
. Conistruction
a) Core - 417,000} =3 10.0| 4,170,000
b) Filter 226,200 " { 30.6| 6,786,000
€) Rock:fill - 1,898,800 " 15.0] 28,482,000
d) Riprap 68,0600} " 30.0| 2,040,000
G)I'PtéSSU;e Grouting
a)- Driiling
Grout Holes 12,300 = 120] 1,476,000
'b)  Grout Cecent 980 ¢ 1,300 1,274,000
5) Others 4,283,000 102
~ Sub Total 54,812,000




Construction Cost Fstimates

Govérnment
Administration

5. Contingency

Grand Total

11,547,000 | (142) x 5%

27,251,000

299,757,600

!
!
i

<
H

i

-(1}2+3+&Ik102

(€3]
: s bnic Construe- _
Item tit i :
¢ [Quan ly Unit Cost tion Cost Remarks m~]
. . . }
B M (¢ |
‘1-4. Spillway , (5 (H$) i
1) Common Excavation] 106,200| m® | 8.0 849,000 :
2) Rock Excavation 247,600 * 25.01 6,190,000 :
'3) Concrete 57,500 | * 350 20,125,000
4) PReinforcing - ) -
Steel Bars 520 t 1,700 884,000 i
5) Othérs 2,805,000 10%
’ Sub Total 30,853,000
1-5. Mechanieal :
- Equipmént _ X
1)  Gate . 500 ¢ |10,000{ 5,000,000
1-6. Ihtake'Stfuctufe . o ;
and Penstock 25,692,000 :
" 1-7. Power House and -
Switch Yazd 4,500,000
i-8. Taflrace 520,000 ;
o {
2. Generating Eqidpment 36,800,000 | |
3. Enginéering Service e : :
~and General Expense 30,022,000 ; (142)X 13%




Table 12-4 Construction Cost Estimates (1)

Lover $ingle (One D om
Low (One_Dam) Development (Cone. =60

12 by, H0L=9S.0l

Iten 2::;_ Unit g:it . fgzztzzgz Remarks
1. Civil Works (443 o9
1-1. 'Preﬁéfatbty:kérks
1) Access Road 20 | xa | 400,000| 8,000,000
2) Tewporary Pacilities 6,289,000 [ (1-2)+Q-3)}
D i x 10%
‘1~2. Diveérsion Tunnel
1) 'éoéEOﬂ_Excavation nd 7.0
2) Rock Excavation " 22.0
3) Conerete . " 45.0
4) Tutinel £xcavation H 300
5) . Coffer Dam : m 14.0
6) Others , 12,713,000 5%
Sub Total
1-3. bam
1)} Corscon ExCavatioh f - ﬁ3 8.0
é) ‘Reck Excavation " 25.0
3) Embankment
Construction
a)  Conerete ' m3 200
4) Pressure Gréﬁting '
a) _ prilling Grout . s
' Holes n 120
b) .Gfﬁuf Cement - t 1,300
5) Others - _ _ : 10%
Sub Total : ' 50,173,000
1-4. HechanicéI Equipment _
1) Gate ' t 10,000| 5,000,000 X82,175,004)




Construction Cose Estimates (2)

Itém

- 1-5.

and Pénstack

1-6. Power House
- “and Switch Yard
17, Tailrace
 Generating Equipment

3.

5.

Engineering Service
and General Expense

‘Government
.Administration

Contingency

Grand Total

‘tntéké Structure

Quan-
tity

Unit

Unit Constxuc— Rematk
Cost | tion Cost] TEMATKS
(M$) (M%)
14,900,000
3,200,000
440,000
23,400,000
16,135,000 1{1+2)»x13%
6,206,000 {{1+2)x5Z
14,646,000 Ki+243+4)
x 10%
161,102,000




Table 12-5 Construction Cost Estimates (1)

'LQEEf_Dé§~1H"§Qil§§_(IF9;Qa@$)_Dgxglgpggg;

[Conc., H=38
24 hr. 0Q max.=46.3]

| feea City [P Gont | Theethee! Rerarko
1. Clvil Works (¥ )
1-15-‘ Pfépafatory H&r'ks ;
1) Access Road 20 | ka | 400,000! 8,000,000
2) Tewmporary Facilitieés 3,969,000 [(1-2)+(1-3)]
' “ X 10Z :
1-2. Diversion Tunnel : : s
1) Comf_ron Excavation w3 70
2)  Rock Excavation - " 22.01 .
'3) “Concrete " 45.0 5 '
4) _ Tunnel Excavation " 300 f ’
5)". Coffer Pam " 14.0 _ :
 6) Others 12,713,000} 5%
. Sub Teotal :
1-3.  Dam | .
1) Common ‘Excavation 39,360| o3 8-0% - 315,000 \miss,f.oof
'2) Rock Sxéa_\'atién | 26,2407 " 25.0 656,000 : :
3) Embénkmeni_: ' :
~ Construction | : : :
“a) Concrete 74,000} ©3 200} 14,800,000 |
4) Pressure Grouting _ '
a) [')_._,r'_i'_lvling Grout . _
‘Holes 6,600 nm 120 792,000 ;
b) Grout Cement s30] ¢ 1,300 539,000% :
5) Otheis R | 1,725,000  10% !
Sub Total | - | | 18,977,000
1-4. Hechanical Equipiment ;
1) cate _ so] t § 10,000} 5,000,000 (43,659,000'5
S |




Cotistruction Cost Estimates (2)

itém

1-5.  Intake Structure
- and Penstock
1-6.  Powér House
and Switch Yard
1=7. Tailrace

2,

5.

Generating Equiprént

Engineéring Sexvice
and General Expeénse

Covernueént
Administration

Contingency

" Grand Tétal

Quan-
ticy

_
Unit Construc- ‘
Unit Cost tion Cost Remarks
T ) TN
9,152,000
2,100,000
360,000
Kw s70| 13,800,000
9,629,000} (112)x13%
3,704,000 (1#2) x5%
8,740,000 (14+24344)
% 10%

96,144,000
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