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Table 8 -1 Optimam Cilaki Prdjects Features

Schemes No.1 No.2 No.3
B scheme B scheme A scheme

Slient Featufes
Average Inflow m'/s 3.0 4.3 6.3
Headrace Length m 2,700 4,900 3,000
Penstock Length m 860 830 590
Maginium Discharge m'/s - 4.0 50 6.0
Hi.g}.l Water Level m 1235 1005 650
Effective Head m 189 320 163
Installed Capacity MW 6.1 12.9 8.1
Energy GWh 203 65.3 46.7
Plant Factor % 55 58 66
Economic Evaluation. Index
Construction Cost 10§ 6,996 '1.0,04'4 7,728
Coﬁst. Cost per kWh ¢/kWh 53.9 15.4 16.5
Const. Cost per k_w . $AW 1,147 779 954
B-C 10% 2,994 386 338
B/C ) 0,66 1.03 ' 0.96

Note : Construction cost does not include transmission line cost

Average Inflow shows the remaining river flow after utirization for the irigation



Table 8 - 2 Detailed Features of Optiman Cilaki Projects

Study Case unit No.l No.2 No.3
A scheme | B scheme | A scheme | B scheme | A scheme | B scheme

Hydrolopy
Catchiment Area km’ 99,9 99.9 123;0 123.0 1664 2048
Average Inflow /s 3.0 3.0 43 4.3 63 8.0
Dam
Height m 5.0 5.0 5.0 5.0 5.0 5.0
Crest Length m 15.0 15.0 15.0 15.0 30.0 30.0
Waterway '
Headrace Diameter m 1.6 1.8 1.9 19 2.0 1.8

Length m 3300 - 2,700 5,200 4,900 3,000 5,000
Penstock Diameter m | 1.0 1.0 1.1 1.1 1.2 1.2

Length m 900 860 700 880 590 270
Development Plan |
Firm Discharge s 0.3 03 04| 04 0.5 0.6
Maximum Discharge mfs 4.0 4.0 5.0 5.0 6.0 6.0
High Water Level m 1,235 .1,235 940 1,005 630 570
Tail Water Level m 950 1,020 660 660 470 470
Effective Head n 254 189 258 320 163 w7
Installed Capacity MW 8.0 6.1 10.4 12.9 8.1 43
Energy GWh 38.2 1293 52.7 653 467 25.8
Plant Factor % 55 55 58 58 66 68
Economic Evaluation Index |
Constmction.Cost 1.03$ 8,872 6,996 9.538] - 10,044 7,728 8,082
Construction Cost per KWh  Je/kw 23 2 (3 15 17 3]
Construction Cost per kW |saw| 1109l 1147 917 7790 . 954|  1380
Present Valuc of Cost () | 10| 11,305 s812] 120070 12503 - o.s66] 10350
Present Value of Benefit (B) | 10°% 7,586 5817 10,473 - 12,9.78 9,228 : 5,170 :
B-C 5] 370 2994 -1534 386 338] 5,180
B/C ; 0.67 0.66 0.87 1.03] 096 0.50

Note : Construction cost doss not include transmission line and IDC

Catchment Area includs the area where the river flow is diverted to Cipanunjang reservoir

Average Inflow shows the remaining river flow after utirization for the irigation

i
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Table § - 1A

Maximum Discharge Comparison of Cilaki No.1A Project

Study Case unit | Casel Case2 | Cased | Cased __Case5
=2m3/fs | Q=3 m3/s | Q=4 m3/s | Q=5m3/s | Q=6 m3/s

Hydrology

Catchment Area km® 99.9 99.9 99.9 99.9 99.9
Average Inflow m'/s 3.0 3.0 3.0 3.0 3.0
Dam

Height m 5 5 5 5 5
Crest Length m 15 15 15 15 i5
Waterway

Heédrace Diamefer m 1.6 1.6 1.6 1.8 2.0

Length m 3,300 3,300 3,300 3,300 3,300
Penstock Diameter m 0.7 0.9 10 i 1.2
Length m 900| - 900 900 900| 900

Devélopment ]?laﬁ

Firm Discharge m3/s 0.3 03 0.3 03 0.3
Maximum Discharge ms 2.0 3.0 4.0 5.0 6.0
High Water Level m 12350 1235 1,235 1,235 1235
Tail Water Level m 950 950 950 950 950
Effective Head m 247 253 254 257 260
Installed Capacity MW 39 6.0} 3.0 10.2 12.3
Energy GWh 25 33 8] 42 46
Plant Factor % 74 63 55 47 43
Economic Evaluation Index | |

Construction Cost 10°$ 7,269 8,111 8,872 9,940 . 10,931
Construction Cost per kWh - | o/kWh 28.7 24.6 23.2 234 23.9
Construction Cost per kW S/W 1,864 1,352 1,109 975 889
Present Value of Cost ) 10°$ 9411} 10,406 11,305 12,599 13,800
Present Value of Benefit (B) 10°$ 5,303 66721 7,586 8,332 8,937
B-C ' 10°$ -4,108 3,734 -3,720 -4,268 -4,863
B/C - 0.56 0.64 0.67 0.6 - 0.65

Note :_Construction cost does not i_nclude transmission line and 1IDC
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Table 8 - 1B

Maximum Discharge Comparison of Cilaki No,1B Project PP
Study Case unit | Casel | . Case2 | . .Cased | Cased 1 CaseS
| =2mds | Q=3 m3ls | Q=4m3/s | Q=5m3/s | Q=6md/s
Hydrology
Catchment Area km’ 99.9 99.9 99.9 99,9 99.9
Average Inflow m’/s 3.0 3.,0 30 3.0 3.0
Dam |
Height m s 5 5 5 5
Crest Length m 15 15 15 1.5 15
Waterway '
Headrace Diameter m 1.8 1.8 l..8 1.6 2.0
Length m 7000 27000 27000 2,700 2,700
Penstock Diameter m 0.7 - 0.9 1.0 .1.1 12
Length m 860 860 860 860 860
Develdpment Plan
Firm Discharge m3/s 03 0.3 0.3 0.3 0.3
Maximum Discharge m’/s 2.0 3.0 4.0 5.0 | 6.@,
High Water Level m 1,235 '1,235 1,235 1,235 1235
Tail Water Level m 1,020 1,020 020 1,020 1,020
Effective Head m 178 185 189 192 194
Installéd Capacity MW .2.9 . 4.5 6.1 7.8 .95
Energy GWh 19 25 29 13| 35
Plant Factor % 74 63 55 48 42
Economic Evaluation Index .
Construction Cost 10°$ 5,534 6,313 6,996 7,780 8,573
Construction Cost per kWh ¢/kWh 294 255 | 23.9 B 23_.9 3 24.4
Construction Cost per kW | AW 1,908 1,403 1,147 997 902
Present Value of Cost (C) 10°$ 7,075 8,000 3;8 12 9,750| 10,704
Present Value of Benefit (B) 0°s | 3939  so15] 5817 6,406 6,368
B-C 10°$ -3,136] - 2,985 -2,994 3344] 3,836
B/C - 0.56 0.63 0.66 - 0.66 0.64]
&

Note : Construction cost does not include transmission line and [DC
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Table 8 - 2A

Maximum Discharge Comparison of Cilaki No.2A Project

I -8-15

Study Case unit | Casel ). Case2 | Cased | Cased | Cases |
Q=3m3/s { Q=4 m3/s | Q=5m3/s | Q=6 m3/s | Q=7 mi/s
Hydrology
Catchment Area km® 123.0 123.0 123.0 123.0 123.0
Average Inflow m'/s 473 4.3 4.3 43 4.3
Dam
Height m 5 5 5 5 5
Crest Length m 15 15 1.5 15 15
Waterway
Héadrace Diameter m 1.8} 1.8 1.9 2.0 2.1
Length - 52000 5200 5,200 5,200 5,200
Penstock Diameter m 0.9 | 1.0 1.1 1.2 1.3
Length 700 700 200 700 700
Development Plan | |
Firm Discharge /s 0.4 0.4 0.4 0.4 0.4
Maximuin Discharge m’/s 3.0 4.0 50 6.0 70
High Water Level m 940 940 940| 940 940
Tail Water Level m 660 660 660 660 660
Effective Head m 252 255 258 259 260
Installed Capacity MW 6.1 8.2 10.4 12.6 14,7
Energy GWh 39 46 53 58 62
Plant Factor % 72 64 58 52 48
- |Economic Evalﬁatibn Inde*
Construction Cost 10°$ 7,885 8,642 19,538 10,504 11,401
Construction Cost per kWh | cfcwh 205 8.7 18.1 182 18.4
Construction Cost per kW | sAw 1,293 1,054 917 834 776
Present Value of Cost (C) 10’3 10,032 10,929 12,007 13,180 14,268
Present Value of Benefit (B) - | 10°$ 7,958 9,338 10,473 11,353 12,075
B-C | ' 10°$ 2,073 -1,591 41,534 -1,827 2,193
B/C - 079 0.85 0.87 0.86 0.85
N.ote. - Construction cost does not include .tr'anémis.s.ion line and IDC -



Table 8 - 2B

Maximum Discharge Comparison of Cilaki No.2B Project

Study Case unit | Casef | Case2 | Cased | ¢ Cased ”“;9;3595
Q=3m3/s | Q=4 m¥s | Q=5 mdis | Q=6 mdfs | Q=7 m/s |
Hydrology _
Catchment Area km’ 123.0 123.0 123.0 123.0 123.0
Average inflow m’/s 4.3 4.3 4.3 4.3 4.3
Dam
Height m 5 5 5 5 5
Crest Length m 15 15 I5 15 15
Waterway
Headrace Diameter m 1.8 1.8 1.9 F 2.0 2.1
Length m 4,900 .4,900 4,900 4,900 4,900
Penstock Diameter 0.9 1.0 1.1 1.2 I.3
Length 880 880 880 - 880 880
Development Plan
Firm Discharge m3/s 0.4 0.4 0.4 04 0.4
Maximum Discharge m’/s 3..0 4.0 5.0 6.0 7.0
High Water Level m 1,005 1,005 1,005 1,005 1,005
Tail Water Level - m 660 660 - 660 660 660
Effective Head m 313 317 320 322 323
Installed Capacity MW 76 103 12.9 15.6 18.3
Energy GWh 4.8 | 58 65 72 77
Plant Factor % 72 64 58 52 48
Economic Evaluation Index |
Construction Cost 10’8 8,204 9,081 10,044 11,085 12,069
Construction Cost per kwh - c/kWh | 17.1 15.7 | 15.4 15.5 15.7
Construction Cost per kW $kw Lo7e| %2 779 711 659
Present Value of Cost (C) 10° 10396 11436 12503 13.8s1] 15041
Present Value of Benefit (B) - 10°$ 9,899 1 1,635 12,978 14,108 15,008
B-C | 10°$ -497 199 386 257 33
B/C - 0.95 | 1.02 1.03 . 1.02 : l.OOéL
4

Note : Construction cost does not include iransmission line and IDC
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Table 8 - 3A

Maximum Discharge Comparison of Cilaki No.3A Project

Study Case unit | Casel | Cased | Cased | Cased | Cased |
Q=4 m3/s | Q=5m3/s { Q=6m3/s | Q=Tm3/s [ Q=8 m3/s
Hydrology '
Catchment Area kmZ2 166.4 166.4 166.4 166.4 166.4
Average Inflow m3/s 6.3 6.3 6.3 6.3 6.3
Dram
Height m 5 5 5 -5 5
Crest Length m 30 30 30 30 30
Waterway
| Headrace Tunnel Diameter m 1.8 1.9 .20 2.1 2.3
Length m 1,300 1,300 1,300 1,300 1,300
Headrace Channel Wedth m 1.3 1.7 1.9 2.1 23
Length m 1,700 1,700 1,700 1,700 1,700
Penstock Diameter m 1.0 L1 12 13 1.4
. Length m 5901 590 590 590 590
Development Plan '
Firm Discharge m¥/s 0.5 0.5 0.5 0.5 0.5
Maximum Discharge m3/fs 4.0 5.0 6.0 7.0 8.0
High Water Level m 650 650 650 650 650
Tail Water Level m 470 470 470! 470 470
Effective Head | m 160 162 163 164 165
Installed Capacity MW 53 6.7 8.1 9.5 10.9
Energy GWh 35.7 41.8 46.7 50.9 54.8
Plant Factor % 77 71 - 66 61 57
Economic Evaluation Index
Construction Cost ~ 10°$ 6,111 6,940 7,728 8,457 9,166
Construction Cost per kWh | c/icWh 17.1 166 16.5 16.6 16.7
Construction Cost per KW S/KW 1,153 1,036 © 954 890 841
Present Value of Cost (C) 10°$ 7,601 8,610 9,566 10,450 11,310
Present Value of Benefit (B) | 10°$ 7,283 8,364 9,228 9,969 10,658
B-C 10°$ 318 246 338 481 652
B/C ; 0.97 ' 095 0.94

0.96)

0.96

Note : Construction cost does not include transmission line and IDC
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Tablc 8-3B

Maximum Discharge Comparison of Cilaki No.3B Project

Study Case uhit . Casel Case2 Cased | | Cased | CaseS |
' Q=2m3/s | Q=4 m3/s | Q=6 m3/s | Q=8 m3/s | Q=10 m3/s
Hydrology
Catchment Area km® 204.8 204.8 204.8 204.8 204.8
Average Inflow m’/s 8.0 8.0 8.0 8.0 8.0
Dam
Height m 5 5 5 5 5
Crest Length m 30 30 30 30 30
Waterway
Headrace Channel Wedth m 1.2 1.6 . 1..8 S 2.1 22
| Length m 5,000 5,000 5,000 5,000 5,000
Penstock Diameter m 07 1.0 120 1.4 1.6
Length m 270 270 270 270 270
Dex.felopment Plan |
Firm Discharge m’/s 0.6 0.6 0.6 0.6 0.6
Maximum Discharge | m’/s 2 4 6 - 8 10
High Water Level m 570 579 570 570 570
Tail Water Level m 470 470 470 470 470
Effective Head - 82 85 87 88 88
Installed Capacity MW 1.3 2.8 43 5.8 12
Energy GWh 10.5 19.1 25.8 30.9 346
Plant Factor % 0 78 68 6l 55
Economic Eval.uation Index |
Construction Cost 10°$ 4,973 6,694 §,082 9,303 . 10,392
Construction Cost per kWh | ckwWh 4| 35 31 30 30
Construction Cost per kW | s&w | - 3,830 2,390 1,880 1,600 1 440
Present Value ofCOSt {©) 10°$ 6,560 8,660 10,350 . 11,840 : 13,-18'0
Present Value of Benefit (B) | 10°§ 2,460 3,990 5,170 6,070 6,720
B-C 10%8 -4,100 4670 5180 -5.770 -6,450
B/C - 0.37 0.46 0.50 0.51 051

Note : Construction cost does not include transmission line and [DC

I-8-18

o< %



{ shep 59¢ ) (%) Ao
001 06 08 0L - 08 0¢ oy 0t 0t 01 0
. , - 0
 SETESEI I \\\omhwommm s.s\o@\
, : “ ” )’
moﬁwﬁummou cmEncoU homwm 107 Boi. A -
01
m ToEST(] EMzE_me
_ | st
0T
 GoWEIn( Mopd] A

ST

Paload g1 oN DIED JO =oﬁ«.=_5 AMO[JUJ JIALY

1-8 81

' (S/gtuj MO[Ju] IaATy

0t

I ~-8_—"‘9



T

G

{ sAep 59t} (%) AeQ
001 06 03 0L 09 0 o 0t S 0T 01 -

7777

92 yosi(] 39M0g

FeTEgesig wg

e e e e D

TOTEAIZSU0L [HIITe) hm.zam NTVH 32.& TETTA,

53TEUDST WNUAXEA

TOTIRIT(] AOLFI] TOATH,

il

_ 1oafoag g7-ON DIF[ID JO UOREING MOPU ARy T-8 314

01

Sl

0T

£c

0¢

(s/Ewr) mopuy ATy

I -8-20



A

{shep g9¢)
001

06 08 0L 09 Oy 0t 0T 0t 4]

sfaeyosig 19M0d

- 38IeEsiq Wi

TOTiEAToS U0y UOINpUO) T3ATY 10§ MO[g TN

35TeaSI(] WRITKEIN

fomermnQ O] AT

01

ci

0T

1901 VEON DIEfD JO uopeIn Mopul Jaany  €-8 314

0¢

(S/gui) MOPJU] JOATY

I -8-21



2 Ty
& 7

PD __ ._ >y @) ou\

ﬂ
_
;
!
I
_ . .
f
1 (o+48) 1o
o LNUJ XD A
!
_
|
!
I
M

anInND D "/ jUj0g. WnWIiXow |
[

uel jusurdoaasa(q Jo 2033__%_“&0 Jowapy -8 31y

4

_um

lijiusg

(g)

I-8-22



Qischarge {m3fsec)

9.2 1 10
100G i i i 7T 70 1 i i [ W“"_""LOO
i i f I N ! i }k”“‘":“
] , /1T RN
] /L i ! i
I / P | N
many |
/ v | ]
/ . . { PELTON TURBINE (VEATICAL)
[FRANCIS TURBINE (HORIZONTAL)| |
il N
100 <\ S X \{ '; |l
|_{PELTQ
LTON TURBINE (HORWZONTAL | AN X b T
AL NI
. NENEAWIY
g N
g L \ . _ \ _ [ FRANCIS TURBINE (VERTIGAL) |
BN N I |
N, [CROSSFLow TuRBRE] N /
_ Y
N XL Ih
N :
| N
14Q \<
.\ (RAPLAH TURSINE (vEATICAL) }
N 7
| (SDFETusLAR / Y /
N [ e/ |
N i
1
; 0 160

0.2

Discharge {m3d/sac)

. Fig. 8-5 Turbine Selection Diagram

o -8-23



Fig. 8 - LA
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Fig.§ - 1B
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Fig. 8 - 2A
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Fig. 8 - 2B
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Fig. 8-3A
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Fig, 8 - 3B Maximum Discharge Comparison of Cilaki No. 3B Project
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