EQS | yil /«)VL.c}:é{{tci’ﬁi Huﬁé

DAILY RAINFALL DA’I‘A_

(ONIT:

 RETURN PERIOD (YFAR)

we e we es  te ae oy

as ae N6 ww

s

s STATION: NAME : STORM : _

: & : DURATION 3 _ e e e e

. STATICN NO, : (DAYS) : 2 5 10 20 50 . 100 200
: RIDDAN - s 1 3 Y0 156 1927 227 272 306 340
. . 2. :128 "176 209 240 280 310 339
: 1217011 : 3 £ 150 198 231 262 302 1332 - 362

: n=19. . : 5 : 184 256 ° 303 - 348 . 407 :_451' 495
: KANOWIT s 1. : 107140 162 183 210 ‘ 231" 251

: W/WORKS : 2 1130 160 180 200, 225 . 244 262 ;
: 2021036 : 3 : 150 180 199 218" (242 .:260 . 279 :
: n=20 S5 . 1185 223 248 2727 303 0326 349 :
: LONG SEMALOH : 1 .72 94 108 - 122 139 Tf152 165 3
: 2 : 100 130 149 1687 192 2100 229.:.
: 4255006 : 3 1122 164 192 219 263 279 305 :
: n=22 : 5.t 161 2110 245 -277 319 [.350 © 381 :
: LONG BILONG 1 : 131 160. 179 198 221 239 257 :
: o : 2 170 060 229 2520 281 . 303 324
1 4349016, 3 : 203 239 0262 ..285 314 336 357 :
'+ n=11 5 : 244 286 313 340 374 400 - 426

: KAPLT : 1 ;7103 130 147 - 164 186 202 218 :
: _ : 2 : 136 180 210 239 2715 303 330 =
;2029001 : 3 : 164 219 255 290 335 369 402 :
: n=37 5 : 314 276 317 356 407 - 445 483 :
: SONG : I : 80 110 130 149 173 192 . 210

: _ : 2 : 104 137 159 181 208 229 249 :
: 2025012 3 : 123 167 179 120 227 248 268 :
. n=23 5  : 159 200 227 253 - 87 312 . 337
: NPNGA 1 : 96 139 168 196 232 258 285 :
: BANGKIT : 2 : 129 190 229 268 3170354 391 :
: 1726041 - oz 3 : 159 223 265 305 358 - 397 . 436
: n=15 : 5 1 211 296 353 408 478 531 584 :

Hote : n indicates number of vears (Calendar Year) of record :
used in analysis.
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- batiy

'RAINFALL DATA -

COBABKEIHEHEER

(Uﬂ;fﬁrmm}

s e o

D ] -qo .1'

3+ STORM.
| DURATION .

-/ 'RETURN PERIOD (YFAR) °

e

IR _,'.

)

200

: 5-0__ |

100

200

ol en wo ee

TR

L

(DAYS)

RUENENEC

s w4 o0 sw

©98
149
184

‘146

170
191.
246

182

197

215
288

276 .
280
L4

348

460

PRI YR TINY ST T

CDWWORKS
e 2021036.-5 o

* oe T es lew

05

131

1152
187

156
177
21

136 1
169
190 2
241

156

232
205

226

295

258
213
Ee

310

-_incNG ssmanaq

: :;4255006
"73,2?

u.‘u. LT T -

T RRE SRS

- f;73-

100

s 124

i 163

154
110

: o
130.

108
1149

171

223

as2
210

220

(299 3
207

[ N L

165 ¢

229 :
234

312 ¢

T e ew wa . as.

REE IR

: 1‘.33

cE1I2n

n 20
: 246

157
03

234

28

Y :
227

251

303

228"

318

296
364

245 H

350

381 ¢

LN

7 104

ot 136
162

215

127
178 .

212

270

141
206

=23

_ B0
1104

oz
+ 160

108
133
153

196"

130 -
150
171
216

B

177

292

317'
- 388

318
337
410

186 ' :

206

- 201
222

- 270

231
2215

236

2847

v BANGKIT':- i

1726041 .+
n=ls

K1)

L e 3
i '. .

Gy 56
T 129

4

+ 159

L.
.

210

125:
171
211

276

142

198

245

3i6

195
280
T 347

428

210 :

304
376

458

——t

Hote i

n Andlcates nunber of years (Calendar Year) of - record

. used 1n analysxs.,



RO10  wr e eTyvy Typelic X AMBEHER

DAILY RAINFALL DATA - (UNIT: nm)

e

| TATION WA ; STORN - . RSTURN PERIOD (EAR)
‘i & .. .. DURATION g o :
: STATION NO. @ (DAYS)

*n *v 9o

2 5 10 20 S0 {00 200:

.97 144 77 210 0257 29373,

127 173 204 2330272 301 331 :
. 149 196 226 254- 291 318 1345 5
+ 184 245 284 321 (370 406 443 3

: RIDDAN

. 1217011
P =19

Ut G S

: 103 128 149 173 208 239 o
;129 156 173 188 210 225 24
152 178 193 - 207 224 236 247
: 187 - 221 241 258 280 2957 ;310

g
s W/WORKS

: 2021036

: n=20

: LONG SRMADOH :
: 4255006
: n=22

er 22 40

s e ed

Lﬁwmr-l
*

Tt

0917103 I115 0 130 142 1847
98 123 141 159 184 205 " 227
: 147173 0 203 02510 293 342
;154 193 225 © 259 312 356 407

-
.M
S
—

[UL IRV IS SO
it
it
[+
ot
F-
-~

LI YA TS

“r s

+ 130 153 168 185 205 221 238:
2166 194 215 236 267 291 318B:
: . 251 266 . 284 296 308
: 246 279 299 - 315 - 335 349 363

. LONG BILONG :

. 4349016
R

LSRR O
-
[
Q
[
Jub]
Wl
o=

: KAPIT :

. 104 125 185 160 178 191 204
1136 176 202 225 257 280 304
271 312 369 . 412 456"

: 2029001 : 162 _
c1 215 274 311 345 389 421 - 453

: n=37

Lok Tees € wdlowy e led Tes walee

Lo oo
e
[+3
o
o
%]
~J

KT

: 78 104 123 141 167 187 208 ¢
: 104 133 152 0 170 193 210 - 227 :
: ' 188 198 209 224 2397z
: 160 197 220 240 266 - 285  3037:

e P i s e i o

: SONG

: 2025012
1 n=23

(S RV RS
—
[y
o~
—
(%]
o

s NANGA

: BANGKIT

: 1726041

: n=15 H

: 88 117 143 176 . 231 283 346.:
: 122 165 202 242 - 305 361 425 %

: 247 280 323 355 387 :°
+ 207 278 326 372 436 485 536 :

L) N e
—
3]
o
™o
—
b




BN KMRMAOEHBER (1/4)

' POTENTIAL SITE : KMOWIT .
CATCHMENT AREA : 1331(SQ.KM)

T oo

rvtrar

3 6 9 12 15 18

21

24

“(Unitamm)

TOTAL

5 1219 20 26 ‘28 9o

10 .14 22 23 30 32 11
020 0 eel16 240 260 34 36012
80 19 28 030 39 42 14

C106 - U200 31 33 43 46 15

2000 .22 34 36 47 50 16

91 s 20 2 7

gy
:
9

12

10
11

13-

O D @A [

228

97
127

147
167
191

210

“POTENTIAL SITE : SEKRANG-1
 CATCHMENT AREA : S08(SQ.Ki)

(Uﬁiteﬁmq";'

~PERIOD

CYEARS) 3 69 12 15 18

21

2. .9 14 14 19 2047 -
5 . .14 20 220 29 3110
10 17 26 280 36 39 13
200 .20 31 33 43 46 15
.50 24 370039 0 51 557718

1000 0027 41 440 5861020

200 .30 46 43 64 68 23

10
12
15
16
18

10

12
13

15

93

" 144

177
209

- 250

282

- 313

POTENTIAL SITE : SEKRANG-2
CATCHMENT AREA : 360({SQ.KM)

{Unit:mm) -

| p—

 PERIOD |

(YEARS) 3 6. 9 .12 15 18

21

TOTAL

o2 sl 1s 19200 7
L5 014021023 0030 ¢ 32 10 ¢

100 17 26 28 37039 13
200 20031 533 0 43 46 415
S50 02503739 582 55 .18

100 28 42 . 44 .58 62 20

2007 © 31 46 .49 - 65 69 .23

‘10

15

18

"

10
3
:.'1.5

94
145

“179

~211

253
285
316




%912 KHMAORUBEE (2/4)

POTENTIAL SITE : KAPIT-1

CATCHMENT ARFA : 101(SQ.KM) e
: _ -_(Unlt;:nm)

RETURN DURATION(HRS) -
PERIOD o
(yEARS) 3 6 9 12.15. 18 21 - 24

2 10 15 15 20 227 7. 6 . S99
.5 12 18 19 26 270 9 7 125

10 14 21 220 29 31 10 &
.20 15 2325 32 3¢ 11 9
50 17 26 28 37 39 13 10
100 19 29 30 40 42 14 11

200 20 31 33 43 46 15 121

157
S 194
209

o RT- N - PRI T O

POTENTIAL SITE : KAPIT-2
CATCHMENT AREA : 220(SQ.KM) S
5 | (Unit sm)

CREWRY . DURATION(HES) T
_PERIOD _ SR EIREE P e

g0
131
158
184
218
243
268

2 9 13 14 18 20 6 5
5 13 19 20 27 28 9 8§
10 15 23 25 32 3411 9
20 18 27 29 -38 40 13 11
50 21 32 34 45 48 16 13-

100 24 36 38 50 53 17 14
200 . . 26 33 42 55 58 19 16

W O OV

POTENTIAL SITE : IBAU
CATCHMENT AREA : 163(SQ.KH) | .
: {Unit:mm)

RETURN . DURATION(HRS)

(YEARS) 3 6 9 12 15 18 21 24

2 701} 12 .16 17 .5
5 ) 10 15 16 21 .23 ° 8
10 .12 18 19 25 27 9
20 14 21 22 29 31 10
50 - 16 24 26 34 - 36 12 10
100 - 18 27 28 37 40 13 11
C 200 19 29 31 41 43 14 12

o0~ O

e et et



 .PERIOD.

:“;j¢t%&mA;mﬁmﬁ@§ﬂ%mg(3/4)

. POTENTIAL SITE : BANGKIT

© CNTCHMENT AREA : 167(SQ.K4)

: (Un_it:mm)

CREURN . DURATIONGRS)

'

' UPERIOD | e ,
AYEARS) 3 679 12 .15 18

21

24

2 9 13 14 19 20 7
S8Y 130 19 2 27 29 10
100 .15 23 2533 35 11

2000 L1827 23 38 4 13

S50, 21 32 34 45 43 16

10000 . 24 36 38 50 53 18

M0 2 40 42 56 s 1o

LT
13-
140
16

st s
WA SO |

91
132

160
186

220 -

245

271,

. POPENTIAL SITE : AYAT
. CATCHMENT AREA : 59(SQ.KM)

SRR oaTiaERs)

eRIoD -

CGEMRS)T 3 6 9 12 15 18

57 1320 21 28 29 10
100 016 24 25 33 36 12 .

200 0 18 28 30- 39 41 14

S0 22033 350 46 49 16
1000 T 24 37739 81 55 . 18
200 27 41 43 57, 60 20

135
163

1190

225
250

L 93

276

~ POTENTIAL SITE : MEDAMIT-2 ~
- CATCHMENT AREA : 186(SQ.KH1)

2 Iz 18 19 a5 2m 9
B 1S 2208331 33 11

Lo 160250 26340 .37 12
20 . 18 270 '29 38 41713

50 - 0 20031 32 43 4515

000 - 22 33 35 460 49 16

2000 . 23 36 38 50 53 17

123
150
168
186

L

prveer

. 208 .
© 225

242




BOI AHPRAOHHEER (4/4)

POTENTIAL SITE : PASIA - 7
CATCHMENT ARFA : 177(SQ.KM) I
' (Unitsmm)

e o g gl e e

RETURN | DURATICH (HRS )
PERIOD . S
( YEARS} 3 6 9 12 15'-_ 18

o

F“ ‘.

S o oo~ ovan e

o
88
T1e2
C11s
143
155

2 7 10 11 14 15
5. 9 13 14 18 19
10 10 15 16 21 22
20 11 17 18 24 25
50 13 19 20 27 28
100 4 21 22 29 31
200 L1523 240 32 34

LD A S O W
eron nan e Wl

et bt

FOTENTIAL SITE : MUKOH
CATCHMENT ARFA : 292(SQ.KM)
' (Unit:mm)

RETURN - . DURATION(HRS) _ - Co S
PERTOD - e - TOTAL . -
{YEARS ) 3 06 9 12 15 18 21 24 . B
2 9 13 4 18 19 6 S5 4 89
5 . 13 19 20 27 28 9 7 & 129
10 15 23 24 32 34 11 9 7 156

o

10

20 18 27 28 - 37 40 13 11 182
50 ‘21 32 3¢ 44 47 16 13 216
100 23 35 37 49 52 17 14 11 240
200 26 39 4 54 s8 19 15 12 265

ST



KL Rk MBEoER (12

| POTENTIAL SITE  CATCHMENT RETURN.  FLOOD . - PEAK - SPECIFIC
C oo oo ARERT PERIOD  VOLUME. DISCHARGE  DISCHARGE
-, (LOAD CENTER) — ‘(sq.km) - (years) (MM}  (ems}  (cwms/sq.km)

2 3.4
IRt T 177 20 1001 . 239 1.
S{LIMBANG) L S0 1206 . 287 1
Prel ot A 2146 1
16,6 2

~101 - 0.6
160

100
200

. 358 -

_ 2 12,0 0 o217 1.5
i e s 16,6 361 1.9
COMEDAMIT-2 0 T v g 19.8 - . 417 c2.2
Ve 186 2200 23,1 473 ' 2.5
L 050 - 27,1 | 542 2.9
100 30,2 595 3.2

200 33.3 - 648 3.5

| tomane)

2 49,5 1,040

5 . 80.3 1,554

S 102,3 1,899

S L 1,331 .20 124.7.- 2,243

- " (SARIKEI} . =~ _ 50 . 152,20 2,656

e L 100 173.9 - 2,984
200 194.6- 3,294

B

Bt B B bt e O
L
NGO~ B 0D

“xanowrT

-2 18.4 413

o SR S 5 40.0 784

© SEKRANG-1 . Lo lo . 55010 1,026
R 508 20 70.0 . 1,261
“(SRI aMAN) . 50 89.1 1,562
R ' B 100 103.9 1,797
200 118.4 - 2,023

B NN O
. . .
SV O W

L

-2 :13.8° Co 324

SRR P - 5. 29.6 608

. 'SEKRANG-2 . e 10 41,0 798 -

Co R T 380 20 52.0. . 977
_(SRI-aMaN) ., - 50 66.3 - 1,212
LT D 100 77.3 1,390
200 87.9 1,563

»

.

L T L ]
e 4 8 . .
[SS BT RPN i . Y-




%015 MAREOHK (2/2)

oot T MGENT | RETURN | FIoOD - PEAK  SPECIFIC
FOTBNTIRL SYUE - ™\EA ~ PERIOD  VOME  DISCHARGE  DISCHARGS
(10RD CRWTER) - (squkm)  (vears) (Ma¥)  (amsy  (ams/sqkm)

121

169
228
2690
297
324

"

. : : 5
'KAPIT-1 o 10
o 101 20

{KAPIT) : _ 50

200

u:wm:oaoc\.n.
VI RNy ey

- RN TR
.. - » ¢ e ow
el - W e B I =B R = )

N e atted

e

»

210
363
464
561 .
. 688

81
874

2

e 5

KAPIT-2 . 10

- S 220 20

(KAPIT) : | 50
S | 100
200

L

0O b o
- ® )
N0 O DD

*

M I

b 8 e

T s GRS N e
QERER O C i

B

. _ | 5

S IBAU ' : - 10
_ ' o183 - 20
. {KAPIT) .50
20

113
192
244

293
313
403 -
451

Lt e .
+ @@ e # .

R A R Y
»- - ..

LN Oh wd W Oy WD e

OB D e e O

SO N B QO U R~

Ut P e et

-
-

177
302
388,
467
571

647 -

727

2

. = 5
BANGKIT 10
: 167 20

{KAPIT) . 50 -
100

L) L0 NI RO et
T e ] R O DO Y
"> @ ® s = 2 @
c\waw__v.o,h-w
E ] [ I B

i

B T D N
D N 00 W0

N
120

153

185 ., .3
226 "
255
285

»
-

-

AYAT - 10
59 20
(KAPIT) : - 50
. 100

200

LY
-

gl :
MWW= NON

.

-

ot gt ot :

T e D SOV DO
- e

RO = A0 WY B

_ 273
| | 5 20,3 469

MUKOH . o 10 27.7 601
. - 292 20 35,1 705 .
(KAPIT) 50 44.8 895
| o 100 51.7 1,012

200 58.9 1,135

e e g i . - -

]
[
o
[

W WO N O




LN HIERARER

2 -(Uniﬁ :omm) |

1-day 2~day 3-day ~S-day

' ~‘Pa31a ST ' 77 - . 384 .-531f:" *7706' - 885
Medamlt—Z'.i,g.: Cooo1860 0 . 541 . - 686: . TEL.T T 2906
Kapit=1 -~ = “100 . . 512 768 935 1,128

oo Kapit~2 .o 220 - . 4270 885 . - 657 <878

- Ibau ;:_.;5__J . 163.. 7 ..542 0 646 700 880

T Ayat B TR - B 440 - 604 678 907
jﬁqmukch,;afv Tyt R920 0 4220 5790 - 649 - v 868
U Kanowit oo 1,31 496 524 - 558 700
‘Sekrang-1 . - - 508 - 495 501 538 - 730
Sekrang-2. . . . 360 .. . .495 . 501 538 . 730

L &9.18 7%ﬁx%msmmsﬂwmr¢aw

{Unit : nm)

e e 2ok

: Eﬁ? Hyétbgtéph -

?otehtia1 Site'7' ' ) ' — : '
AL .1st—day 2nd-day . 3rd-day = 4th-day Sth-day

: Pa51a e T 90 R i 384 147 90
o Medamlt-z R 13 ~145 541 75 13
CKapit=1 " . 7 97 o - 256 512 167 97
- Kapit=2 - 1100 158 427 110 72
T Ibau o o 90 - .-104 . 542 90 . 54
”.Bangklt R V. o161 © 431 112 72
coGAyakl oo 0o 118 . 164 440, 115 74
© “Mukoh 'fsl.fz“r-:,_jllo*‘ 157 T.422 110 70
- Kanowit. Lo 34 S, .496 - T R

"1_-sekrangf1 L 37 T 96 T 495 96 6

Sekrang-2. - L3 796 495 9% - . 6

e P




ﬁui7£§m&w®ﬁ£

-ICEﬁ - B o . e e oL .
Type : Rock~ “-Rock; Rock- concrete Rcck— concrete concrete

pevelopment type RES RES ;Rm;"mm*;”mﬁ .””ﬂmﬁ' mm
Pondage

Tnstalled capy.(M9) 11.8 21.3 251 ~1.94 4.2 124 4.49

.-Max. Qischarge (cns) 44.8 37.4 102.8° 7.47 132 jSLiii}":7.e'

£i1) - fill 0 £ill 0 wedir £111 welr ‘welr .

B Helght (m) . 54 - 93 - 55 .7 56 -6 .21

5.

o o ke

Crest length (m) 189 369 433 60 - 143 4o:ji:;1022

Splllway . - - SR Rt
- Type : Overflow Qver- Over= Overflow Over- Overflow Overflow
. ' chuteway flow  flow ‘weir  flow weir” . welr
' chuteway chuteway .  chutéwvay S

Design flood (cms) 2,430 1,880 3,200 1,012 1;050 323 595

Waterway _ = e B LI
Type : Pressure Pre- - Pre- Non-Pre- Fre- Non-Pre- Non—Pre-
tunnel  ssure ssure ssure’ Ssure gsure.  ssure
S tunnel tunriel tunnel - tunnel tunnel  tunnel
length (m) 300 400 200 1,660 300 . . 3,800 4,400
Numbers 1 1 1 1. 1 o1 o1
' Diameter (m) 4.4 4.0 6.6 - 2.0: 2.4 - 1.8 2.3

Penstock - . - _ o : RN
Length {m) 20 40 140 © 40 - 50 950 130 -
-Numbexs - 1 1 B RO . B R TR
Diameter (m) . 3.1 2.8 4.7 1.5 1.7 0 4 1.7

Nos. of gemeratr 2 2 2 2 2 2 2

Transmission line : ' o ' T :
“Length (km) 30 45 65 . 25 27 110 60

Access road

* Length (km) 16 - 35 40 6  6 -i-izo,?:V5:71"

it o s 1 o o o R e L e e e o R i 2 e - e o v i N

Note: - RES; Reservoir type development



”3311_.72_ . zk "o L‘t!ﬁ’iﬁi [

Eflectlve head S
(m) S
30- 300 _ n* §0-300"

Turblne Output -
SRW) (n ’<“‘)

o 2 000 20 OOO
_wFrancls Turhlne s

; o;lzontal Shaft  200~5,009 L 15_230; 60-240
:,rrancws Turblne B ' e S DT SEE . T

_ :lan Jurmlne . 1 000 20 000 : . 10-70  ; 'j .250—800'_
fTubuldr urblne'. £200-5,000 ©3-200 400-1,000
- ;eeliou Tu*nlne 1  200~ 20 000 more than 100 5-28

-,-Cro S~Flow Turblnp ‘ 50 1, 000 g ' 5#100' ' - 45~180_‘

_..___—-,-.a,..—.-...‘-.._.......___..._...__....,._-.-......._.--__.I—..——-........_.-__.-—.........._-.-.u._._._...-...-.,.-._-'..-._




AMREEE SERBROLE

connection with
Electric Power
System

parallel. comnection requires

adjustment of voltage, freg-

‘uency and phase.

‘parallel

#1103
 Item Synchronous Generator Induction Generator
Capacity * suitable for a large—-capamty _suitable for. a small=
' : generator, .-capamty generatoz. _' :
. speed -Althdugh hlgh"speed “iérgeé ‘For low«speed generat:o:, .
s ‘capeity generators of this  the ex01t1ng current in- .
type are difficult to manu- - creases, resulting in: a
facture, there are no other _1ow power factog, Ll
problems with regard to speed. : S -
Exciter "An exciter is required for o exmter is requlred'*
‘ supplying a direct c:urrent to “because. "'an’ excitmg
field windings. - current © ru‘n . thx:t:n.h;,h=
armeture .wmdmgs frcmf"
. the power system. SR
. Independent possible - | Impcssmle.- Pa.ver cannot" !
Operation be ‘generated ‘unless " an
~an exicting . current. is.
- supplied . from. the power, o
system.. . .
 voltage -Poésible" Impossible. Voltage is
Adjustment always at  the same level
N as. the electric.syste'm-. o
Power Factor -PoSsible. The - power factors Impossx,ble. _ 'I'he generator
Control of both leading and lagging can only:be operated with
' can be adjusted. Reactive the leadlng ‘power factor
- power also can be adjusted.. which is primarily deteg~..
' . mined by load.”  When
necessary - to  improve
- the  power factor, a con— -
dens'?er- is requi-red o
parallel Control is complicated because ‘Cont:rol is s:.mple because

connection is
made by merely approxi-
mating generator speed to
synchronous speed. - . .

- Impact on
Electric Power
System at Time
of parallel
Connection:

aAlmost none

Excess
~ because of forced parallel

current - runs
connection. It is essar:y
to consider fully  the -
effect of a voltage drop
in the electr:.c system.

- oon't_inued' -



P e et A

e It'em”.""

At s .

Synchronous Generator

L T .

Inductxon Generator

'Rotor construc~f

'tlon

’-*_';.Compllcated because field pole Simple and sturdy because
and exc1ter are ‘necessary. .

of squl_rrel ‘cago rotor. -

o tmeararos

'Need mamtenance for fxeld o
_ .exlctlng equ1pment and .-
‘ ﬁoontrol system. S R

Maintenance is easy because
the construction is simple

- and no excitor is required.

_ngher thanzinductlon
“‘generator.,

low cost, but.-low speed
machines . -are expensive.




41 Tmﬁmﬁ@1$ﬁ

‘{For Opt.muzed Developnent Scale at Each Slte)
- . (Unlt. Ms,million)

Titem 7 Ugrr maan 'SARIKEI e R ?ﬁ_g_j-i_r
- CSEK-1 SEK-2  K'WIT MUKOH KAPIT-2 EASIA MED-2%

-...—..—.—-.u-..ﬁ_ o e e o tt T e v T

(MW) 1.8 17.6 251 194 4.2 124 46

Construc,tlon Oost

. Civil Works _ . . RTINS B T
. preparatory works 9.18 15,02 21.49  1.16°  4.65 295 . 2.90
- Main work ' 61.22 100.10 143.79 7.7% . 30.98 . 19.64 '___—'19 32 o
Sub-total . 70.40 115,12 165.28 8.91 | 35.63 7:22.59 s 22 22_ _
2. 'Generating ' S Cae
Bquipment  12.54 12,58 21.30  3.74  5.88  6.22° 5,34
3. Transmission - R ) " -i
Line - 4,80 7.20 10.40 1.80 ' 1.9_4 : 26;4@_:- - 9.60
4. Access Road = 5.12 13.83 12.80 2.38  2.38 9,60 0.86

Sub-total of 1 to 4 92.86 148.73 209.78 - 16.83 45.83  64.81 38.02
5 Iand Acquisition  0.08 0.75 4,80 0 | 0 - 0 0 _

Englneermg and . - L ST
Administration 9.29 14.87 20.98 - 1.68°  4.58 j6;43fA“3'80

7. Contingency. 15.33  24.65 35.33 2.8 7.56 -;1"0"'69" 6 .28
Total - 117.56 189.0  270.89 21.29 57.97 81.98 48,10 -
= 117.6 = 271.9 =21.3 =58.0 = 86.0 = 48.7.

Note: (1)} Estimate at mld 1986 price, exc:ludlng prlce contmgency. )
' (2) See appendix VII for breakdowned detail, . :
(3) * Run-of-river scheme without pondage.
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. System capaci.ty

e .33.

39,

a;.s:.c mel prioe Mso 12/khfn ’

______________

© 2000 ;1“

N e v

. Domand, peak power (:-ﬁ-n

' 4'“3—!‘9}‘ ,(G'a'h)

A, Annual load fa(_:_tor

. Raserve éapacity .

R Requu:ed total capac:.ty
. Diesel retirament

. Haﬂn:additibn, ludro

' diesel

AL.O. units) -

Installation cost;, h}ﬂ:o
¢ diesel

Povwer generation, hyd.m
, dissel

Hydro OM cost

Diesel Ct oost., fixed
variable
fuel (HSD)
fuel {10}

Total oost
{hydro + diesel)

T2 25

1.8 12.7

s9 58

-

1.0 1.0

3.3 %S

3.6

E 53 3 F 5

l-is::mill

RO W1NR I

Gwh: . S
G . 11,8 12,7

‘WS x mdll:
M$ x mill 0,35 0.35°

" .06 0.07

n 1,47 1.58°

HM$ x mill 2.36° 3.44

ER

3.6

2.7 2.9

a13}s._15.o_
59
‘1.0

.7

‘0.80 240

13:3'

1s.sf
59 ¢
1.079.0. 1.0

3.9

15.0 16;5

.40 0,40 .50 _
9,07 0,08’ 0202 0.08 0,10 0.11
1.72 0.87 2.06 2.27 2.51.

2.9 4.75

32'35

18.2 20, 121,723,

S8 57T 58 sE

1.0 1.0 1.0,
4.2 4.6 5.0 5.3 5.6

-0.675 -

o

5.2 5.5 5.5

" 10.20 24.80 12 92
0.80 2.40

AR
2.7

'18.2 20,1 5.8 -
0.3

0.50.0.50 - 0.53° 0,53~
2.1

3.45 15.46 27,94 16.27 “1.54

.46
1250
TR

06
2,25

.37

0.42.
0,03

0.72

2.49 4.22

5.0 75,375

26,7 286 30,5

1.0
6.0

0.80° 2,400
1é,
6.
0. 40 6. 10

.40 0-!0940-
1° 9,01 0,02

1.017 0,32 0.42 0.52

1,13 1,24

ffﬁ,o,

34097

.2-40'

0.40° . 0.40 0.40"

0.40
n.92.

2,34

T

37.07394
11516

8.9 9.4 10,0

C.1.08
1L0f 2.0

8.7 97 9.7 11T

(4 2)(5 2y (5 2) (7. 2)

160-450

-."29 2°30.0. 30 7 31.5"

5.7 7.0 8.4

0:40
0:50  0.69
0.04

0.40 0.50
0.03 0.04 .

C0.71.0.87 1.05 1.24

3.943.41

. _:57

1.7

'ofég .

0‘05 o

6.79 2.38.

8.8
43,90

10.6

0.6

1.1
(5;5;

6.40 -
0.63

1.45

4,94

Y
1.8

1.1

0.06.

07

08 2010

201 1 -33 Ave.rage

©2033

9.3
46.4. 49.2.
57
1.9 2.0
1.2 1.9

-1,0
3.0

3.1

6.6} (8;61

720

732,733 7
13.5

15.5
0.40 'o,édf
0.63

0.07  0.08

1.68 1.93

9.98

9.9

1;50'

0.83

10.4

52.1

. 2-1..

12.5,

12:4 -

111117

55.4 58. + 61.8
57" 1 _" 57

2.2 2.3 2.5

133 14.0 14.9

1.0

13,1
_(8 6)

.80

34

. 8.0

0,40

¢.83
0.09

2.25.

T2.00 0 1.0

14.114,1 1801

(9.6)(9.6)(10.6)

0.80 2,40

34,9 35.435.7-

20.2 23.0 6.1
0. 40 0 40 0.40

1.02
0.14

0.92
0.12

0.92
0.1

2.52 2.87 1.26

4.75 6.7V 4.82

29.3.

145.9

5.9
35.2

35.2
{30.7)

35.9
110.0

0.40
2.95

o 0.57

13.72

17.64

46,2
236:0

Present Worth' (M$ x mdll}:
Discount rate (%)
Net preseat value
8/C Ratio

Rate of Retumm :

19.85%




10.

11.

12,

13.

B3 U YRYWENYT DRy AT

Pasia (12.4 #1) ' Case:i masic » Fuel prics Ms0,i2/kHh o [

Unit. . 1986 87

‘, ﬂ Bﬁ;:

89

:}i§90. {§1r-' P

93

.';94' .

9596 97

99

2000 .. 01

oz

03

04 2005

06

2010

, enaxgy
Annual load factor
Reserve capacity

Required total capacity

. Diesel rel-_irément

Power addition, hydbo
. diesel

‘System capacity

Installation cost, hydro.

’

Power géneration, hydro
, diesel

Hyam a4 cost
piesel (M cost, fixed
- fuel

Total cost -
(hydro + diesel)

variable

M5 x mill 2.36 -

W23 2.5
'cwﬁ' .
% 59 -s8
uﬁl L
w33
. Do

¥
ey .
1 3.6 . 3.6

M5 x mill"

o 0.48 1,44

. Gh L

Gih: 11.8 12,7

©OM$ x mdl}

1§ % mill 0,35
W 006
" 1,47

17,8 12.7 -

3.5 o

i
13,8 15,0 (16,5, 18.2 201 2.7

58
3.7

0.6

4.2

6160 =2¥4¢":

138 15.0.°

2.9

59

3.9

4.2

3.2 3.6 4.0 43

5958 57 58,

T2 48 5.0 5.

-0.675

Lo
© 82 5.5 5.5

- 2,40

5

f:'i;s--'_ _5;‘:6._'

23,3 25.0

8.

5.6

1

S,
518.2 20,1 2147

. 30459086 42.14 24.04°

-1.06

.63 PRI

0.6

C15:64 39.00 23,4

3.3
¢

..” 0}é2T
L0

- A

16,6

25.0 267
e _
©0.62 0.62 0.62 0.62 0,62 0.62

0.35 .

4" 1,04 1.04-0,97 0.97.

5.3 5.7 6.1

26:7.28.8.
5757

58’ 57,

6.0 6.4 6.8 1.3
w02 s

10.4 9.5 9.8
L R
042 0.40 0.25 9.35
0. 0 0 0
o 0 .60

30,57 32,6

6.5.

577

7.8

9.8
3.0

28,6 30.5 32.4
e 0.2

0 -

- 0,02

1,99

IR

7000 1A

57 57 B

84 8.9
41.05
2.3

g8 111

3.0

3404 37.0.°39.0"

<.,

0.65 0.65
0.35  0.25
- 0.06

'.OO (=2

4.06

7.8 8.3

0 3

1.1

085
0.25 ¢

0.0

0,90

414
o s

2.4 '10.b

S

I K

Q

0.91" 3.

4309

10.5 13,5

0.65°

8.8 9.3 9.9

46,4 49.2

57° 51 87

11.2
3.0

7.20
43.7 46.2:
0.2 0.2,

0.65° 0.65

6197 0.48

ST 0 -0
- 0.02

o.oz" .

8.06 1.15

10.4

52,1,

57

12.5

© 0,65

2.09

57

14.0
-1.0
3.0

14.5 14.5

0.80 2.40

54.6

0.5 0.6

0.58 0.58
) K]
0.06 0.07

11.7 -

58.4

57.86

0.63

3.70

12.4
61.8.

57

1-0. .

15.5

- 293

s

57

5.9

35.2

46.2
230.0

57

Present Worth (M§ x mili)_: :
Discount rate (%)
. Net present value

B/C Ratio®

100
1,14,
0.99

Rate of Reburn i .. 9.6%
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qyn/mmﬁ m74~ﬁw®$&zV37““ﬂ

ALL DIESEL

Czse. Baszc = Fuel prlce MSO 12!kwh

~ Unit

1986 87

83

89 -

1990

91_1

82

3:94.

:{?5___

35.

97

..ﬁaz E

99 . 2000

SU01. 02% .03 04 2005,

05

or

08 -

a3 .

2010

- 2011-33 Average 2033

- energy
3. Annval load facter

2.

- 4. Rederve capacity
S. Required toté; capacity
6. Diesel retirement

1. Pvuer add;ticn, hydro
, diesel

8. Sy*tan capacity

a. Installation cost, hydro
ydiesel

10. Power ggﬁeration, hydro
, diesel

. Hydro Q4 cnsé

12, Dxesel . cost, fxxed
variable
fuel

13. Total cost
{al) diesal}

Gvh

M& X mill

MW

2.3

RN

59
1.0

.30

' 3.6

0.48.

. GWh

M3

GHh

mill
miil 0,35

0.06
1.47

mill 2.36.

2.5

12,7

5
1.0

3.5

3.6 .
.44

1.8 127

2.7
13.8 .

58

1.0

3.7

0.6

4.2

0.80

L 2.9

5.0

59

1.0.

3.9

.59

3 2

jﬁ.S

1.0, .

4.2°

e

4.2

2.40.
15.0
0,407 0,

4.75 - 3.

5}2-2
0.80

16.5

3 §
!B 2

'ss

46

4.0

YRR

57

1.0

5.0

58’

a3

21.7 -

1.0

:5.35

- 0.675

5.2

2.40

18.2

1.0
5.5+

20.1

2.0

5.5

2.7 23.3725.0 26.7 28.6 30.5 32.6

58

4.6
23,377 25.0

57

1.6 1.0

5.6 6.0

1,06

6.4 6.4

. 1.60 " 4.80 1.60 4.80-

5.3

57

64

L2,
8.2

.: _0;3Q

5.7

57

46.7 28.6 -

5.8

0.2 -0.5

7.8

f eii:

57

 71.2..

7.6

30 5. 32 5
.-_5? :
7;5. -f;B

1.0

7.0 §.67

s Sf'zw

57

1.3 1 s

8.6
2,40 1.50

349 37,0 39.

10074 28 8. 3 88 9.3

4.9 37 0 39, 1 Af,4 .9 464 492

5187 - 57§71 57

.67 .8 1.9 2.0

‘8.4 8.8 10.6 11,2 1.9

o1.05 Cles

i 20 2.0

$.679.5 9.5 4.5 10,8 12.9 1.9

4:80 1.€0 4.80° 1.60 4.80 2.40 7.20

41,4 43.9 4604 - 49.2

1,241
0.24 0.26

js;qal

11.56

7,32 10.79 1 &

9.9

-0

1,14

5.79 6.14_6.

10.4
52.1

.57

2.1
12.5

3.0

4.9

2.40

9.67 14.74 10.60

581

11.1

57

2.2
13.3.

~1.0

13.9

7.20

s5.1

11.7
"58.4
57
2.3
14.0

3.0

16.9

58.4 -

12.4
61,8

57

2.5

C14.9

2.0

'29.3 46.2

145.9 230.0°
0.57 0,57
5.9

3s.2”

35.2

145.9

3.38
8.76
18.21

22,35




© System 1 Kapit

BILS  ACy b0y y vago—

Project

P Mikch {1.9°M¥) © - Casar Fusl price MS0.12/KWR L

Descxiption _

Ualt

1886

187

9.

10.

11,

12.

13,

bonand, peak power (4).

; energy’ - (GWh)
Annual losd factor
Reserve c:;paciq.r
Recpuired totai capacity
Diescl) reﬁixe&eht

Power addition, hydro
) . ¢ Giesel

stteﬁ'cap:éit?

Installaticn cost, hydro  M§ x

; diesal

Power generaticn, hydro
. diesel

Hydeo (4 cost

Dlesel 4 oost, fixed
variable
fuel (HSD)

{10}

Total cost o
(hydro + diesel)

-

§% 58 %

MR

1.27
5.6
50

0.6
i.é:

- 2.36

w1

©0.95

Gwh _
Gh 5.6

"

H$ x mill
M$ x mill 0.23.

4% x mill 2.33

134
5.9
-qu;

0.6
1.94

7+Q.3

'2.59

0.32

5.9

0.6 -

2.0

-0.075 0,288

+0.4

2.3

6.1

0.22
‘002

. 1.07

' 0.09

2.37

2.7

6.4

1990 9i

6293

e

95 .

96

:?97-

_ﬁfga_{

199

f'fZOQO

© 02 03 - 04 . 2005

06° 07 08. 09

£°2010

201133 Average

2033

0.9

“d:iﬁ?
" Q.03

0.94"
0.22,

1:45

1,550 1,63
gl L7
50 N :SQ B
0.6 0.
2.5 2,23

27 27

6.8 7.1

0.36 0,35
-0.04 "0.04"
1.13 .1.04.
0.23 0.24

176" 546

T

35,

s0
0.6
(231

2.7

0.6
1,10
0.26

BT

e

0.04

7.9

50

0.6

‘2,40

S 8.3 8.7 4910

50

0.6 0.6. 0.6

1.0

.27
5.67

7.9

0.36
0.04
117 =
-~ 0.27

7.51

347

1580 1.831.98 2,08 -
e

Csg

0.2 10.20 0.2

50

2.49. 2.58 2.68

T 0.60 1,

2:18

50

5.78

 ;{1:

3,290.2.40 7252 .2.65

10,0
50

0.6

©2.89

-0.2

oo o
g
A D b

v
REEN
LM

B ea

2,54 1

1005

50
.. 0..7‘ y 6
13,00

- .50

0.6

342

1.0

k0
0.6

1.6,

50

RN

0.7

0,16
0V R N1 ) I

RIS DR R etir
0.08

L

2.78..2.92

12,1 12,8 1

500 €0 .

0.6 0.5

3.38°°3:52

- :.%p}; .

RN 1 B

B34

1137118 4
0B il
0,17 0.47
0.16° 0.23

0.11:°0.13

2,84°.0.54

3.06

3.4

50
0.6 .

3.66

4.4

0.80

2.
1

0.23

0,01
0

1.38

1
.3
0.17.

0.17

3,21
14.1

0.64

.3;55

-0.4

12.9 12.9 13,
2

1338 3.55 3.73: 3.91
148 15.5. 163 17.1
_Sb-:- S0 . 50. S0
0.68 0.71.0.75 0.78
4,06 4.26 4.48 4.69

+#1.0

5.0 5.0 5.0 5.0

3 144

1.9 12.2 2.0 3,0
10,17 0.17 0

0.29 0,29 0.2

0.01 0.01 0.0
0 0 .0
0.250.29. 0

0.72 0.76 . 0.81 0.68

411
18.0

50

0.82

4.93

5.0

8.3%
37.0

1 50

1.68

10.07

1G.1

12.66
55.9

- sg

Present Worth (M§ x mill):.

Discount rate (%)

Het present value
B/C Ratio

10.0
+0.99
1.04

Rate of Return t !‘O.Ifii g
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System : HKapit

Eraj

Cfroject :ALL biESEL:".

" Gasel Basic'= Wiel price h50.12/Kn

‘1990

91

.93.

94°

95

96. 97 98-

03

947 2008 ‘05

.07,

o8

08 2010 201t

33 Awgfagg

2033

2. . ‘ enéigy
3. Annual lcad factor
4. Reserve capacity .
Required totai capaciby
Diesel retirement

Power addition, hydro
, diesel

5 %3 5§ F % . 8 3if

3. Systen dapacitf e
(H.5.D units)
(L.O units) _
9. Installatiod cost, hydro M$ x mill
'.diesel "
G
GWn

10. Power generation, hydro

, diesel
11, Hydvo. O cost ' H$ x.mill
M$ % mill

"o

fixed

variablé

fuel (HSD) ”
n_o, "

Diesel Ot oost,

13. Total cost

(all diesal} M$ x mill

Ty
=)

0.6
1.87

20,075 ~0.288
" 2.36

0.96

5.6

0.23
0.03
1.1
0

2,33

1.34

50

0.6.

1.94 2.0 2,07

0.25
0.03

1.04.
009

1.73

" 1,46

S50

0.6 -

'0.22

-0.03

1.07

‘0.09 .

2;37 :

NP
5.9 6. 6.4

0
0.6

6.4

SN
~owy

b

2,

2035

G-BT.

0.36
0,04
1.13
0.23

1.96 ¢

1.5%;

onn .
NN
PR Lo

'7ﬁjﬁﬁ

50

0.6

2230

0.36°

6.04 .
1.047
10:24

7.5

S

R '
e .
SR .

1.8

0.6

2.3

SN
NN
SJow

2 1.9
50
0.6

2.4

. 0.80

0;36'

6.04..

107
0.26-

g f;?ﬁi

7.9

0.36

0.04
.17

0.27°

2.64

8.3 -

50

0.6

2.49°

8.7 9.1 9.6 0.0 170.5 11.0 11,6 12,7 12.87 13047 141 14.8
RN ST _ o

S0
0.6 .

2.58°

L l0.2

Ca1.0

(=R N
~d D d

2.40

8.3

0.36
0.04 .

1.22

0.28.

4.30

R )
w7

8.7

50

9.

2.082.18 229 2.40

50 50 50

1268 2,78 2.39 3.0: 3.12 3.25

o2 J02-0.4.

-
T
~

0.50 2.40

9:6 10.0

.05 0.05" 0.
.86 0.83.0.
.70°0:78" 6,

V43802

L0

b6 0.670.6 0.6 . 0.6 0.6 0.6 0.6 0.6 0.64 0.68

fU;gG

2.40 0:80
1.0 1.6 12,1 12081
. 0.37.-0.362.0
St :

0.6 0.0
T,

"'4;51j

S50

50 50

#.00
3 7 4.4
o0 o .
3 3.7 4.4

2,40

~1,53

50

03

~o0o
ez
[= R PS]

.
o
(=2

50

-0.4

T

hown

=B

3.38°,3.52 3.66 3.85 4.06 -

-
-
< (=] .

T3.52 2.65 2,78 2.92 3.06 3.2 1.28  3.85

15.5
50:
0.77

4.26

ELE-NT

15.5

373 3,91 41

16:3 171 18.0
' 50

50 50

0.75 0.78 ~ 0.82

18 469 4D

~1.0

. +1.0

WS
E=
vro

=

18.0

- 1041

8.39

37.0

50
1.68

10.07

10.1

606

12,66

55.9

50

Ty
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\2 AnTERNATIVC PLAN&)

?Déméﬁd Suenarior | apxt + Timber “Industries

L. : . .._——.._....—.wnwm_--.-—,qq-—., [y e o . - | .
.......--——-mu-r T T T . — - WA L v e Gl S e qm e i i A WG A A ma i

COROR - ROR
e with pondage .

m'3/s) A 7.
1.5 7 53641

plant digcliarge (- , L
ffbcLJva hﬁﬂui&': oy 3

Full aunply level S fa) - 80,0 , §7.2
Hing op erating level. (M) . L - o - 80,7
' Kverage' operating. leveL LETID R 80,0 - 85,0
_“*allwa er level: Sm)y 45,0 S45,0 ¢

Dam/wnl}. height' o0 e e e ERRE 152
ace, length oo (m) T }1 660 ' R 660
DR dlameter e m) 2000 2.7
.:Penstqck,' ength o {my _ 40 40
SRR ?-dianeu r Am) - : 1.5 2.2
””llea capa01ty (M) - - . 1.94 4,45
- Dependabla cutput S Wy o 1.94 4.45
Annval : rgy S Gwh) - ! E -
~ Primary o0 o e : 6.7
- .m.a.onda“y O " L O L oo 17,5
Cmetall o T 16 o .6
-Traf_”1551un;;in= ,3:;; : S
S Lépgth o L ke
~a‘aol;ace (nV) X cirouits - - 33

Cons struction cost L (d% mill) - 213 37.1



# 14,9

R O B

hadhet+

Land Acquisition
and Resettlement

Domstream
Water Use

line passes through hilly
areas,  The vegetation is
relatively thick, In
general, the line route
will be accessible from

the existing logging roads,

mpounding by . pondage
limited only in the exist-
irg . river course. Mo
resettlement of ‘Yhousings
is required.

No adverse effect,

k- passes in primacy  rain
forest, crossing  pountains
of aver 1,000 m in -altitude,
until it reaches the uppet
reach of the Medamit - where
the existing -logging  road
éxists. Difficulty is fore
~seen in this section, both
in line construction and
future maintenance,

Impounding miy in . the

present river oourse. Mo
resettlement of housings.:

> adverse effect.

Item - HUKOH
Type of development  Run-of-fiver : 'Rm—of—nver ° _
Topogea Banks al .proposed dam - Damsite shows 3 steep V- iver
cephy {weir) site are steep and.  shape © topography River .. mes
high allowing construction - - width is 20 m-and . the €xposed
‘of. a high dam. River  gradient some V0. River- River
width is. 15  m, with bed geposit 8 thin (12 m). “deposit is. presumably thin
exposed - rotks. River Powerhoust areéa  is also  (2m)y . Pmer}mr;e. L Opo~
deposit - seems nil. Ro  steep, ) graphy i5 gentle,- >
Sifficelty,  except for graphical” di(@lcu)ty_ TS
retatively - .. large -toreseeen. T
excavation at . powerbouce
site  due to Steep
topogtaphy theteat.
) 1 bamsite is in the zone oi vhole area fan in graywacke R
Geolony har@ grajwacke ‘and - power~ zone, Geneul.'ly haed ~and £ -
house  in: hard  slate. massive, Overburden . is 211yt harg,
Overburden on both  banks abmost  nil. Depth of Pcne:hcme s in ‘Timestone
ig - very thin. o weathetring of rocks . appears  area. Overburden depth s
geological problem to  be thin. Mo specific | 1 to. 2 m left bank; but. S'n.
effecting .the schem is problem foreseen, on-tight bark,: A 5@ thick
foreseen. C ' - fractureés zone. . i85 observed
Faong: - 3 imstone-shale bou'r-
dary: . vhich - crosses - + the
R 1‘“‘!: b(-‘t seems
LML e constitute  a
Jeritical ccnstraint ko the
) : sc:he:me ]
Source of Sand/gravel deposit is Sa.nd/g:avel is'scaré in the Sufficient qunnti-ty _
Mgreqates scare in the vicinity of river -reaches aldag  the - . available. in river depos:ts
project area. To be tran- site, but same’ - found alomg 2long Sungai Hedamit an:l‘
sported fram  distant the . Batang Trusan, Limbang. o '
soarces, 15-20 km.away, or . Presumably “some’ to  be B
othervise produced foom transported fros  fax
excavated rocks.- 'depamts. e ) .
hocess Existing legging  #éad . A new lcggir-g road is mder . Ex;sting lcggmg roads pass
© passes at 1.5 km fron the construction -to *puk  fnto ~  nearby the sikel T A Rew
site could be. reached by operation In end 1987, Upcn: - access road. than ) Jon. ihe
providing a new road of 4 its completion,  atcess to existing réad . is “under
km in lemgth, In general, lawas is. to be mxde active operation “and ina.’
accessibility is fair, possible, Constroctida of “faler td . gooddl ccndit:m.
: 2 nev access road of 20 i - . . Access condition is good.
in steep area would be :
necessary to - reach  the.
site. S
Transmission Transmission  line lemgth Total line -length will'be. Line Iength ‘is about” 60 km '
Line is 25 km to Kapit. Tne some 110. km.  Of which, .20

to Limbang,. passing mstly
in - undux.atiug flat areas..

Vegatatjon is - relatively
thick. ' Access to the line
route is possible frém the
existing. - public ~ and-

. public and logging roads:

:lmpoundmg only in the_

present river coirse, No
resettlement of housing.

N5 adverse effect,
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for Low Head Plan

Descrlptlon e Lupar KanOW1t Katlbas Belah lebang
":fLoad centxe'li f3;3i "iSii.Aman Sarlkel' Kapit' Kapit Limbang
fCatchment area{(k@?ﬂf; 2,220 . 2,530 3,150 1é}350 2,820
: Average runofff(m3/§)fﬂ~'f 220 250 290 1,300 1906
“Estimated firm: g A e o
.. discharge: - (m3/s)‘“-'._ 115 .65 . 100 - 490 60
' _Plant d;scharge(m Is) _230 1300 200 . 980 120
TPower head 2 (m)3*'__ 3 3 303 3
| ”Installed capac1ty (MW) 5.7 3.2 5.0 24,5 '.310
*Dependable output () .2;9' 1.6 2.5 12,2 1.5
.f-Annual energy (GWh) C : : EERE BT
'+~ Primary.. C 24,7 0 13,9 21,5 105,.1 12.9
- Secondary 1 - 19.8 - 11.1 . 17.2 84.1 . 10,3
STotal s © o 44,5 25.0 38,7 189.2  23.2
_'Welr : :'-. ?7 | PR _ o
~--He:.ght: oodm) o T 7. 7 9 7
"~ Length cowYy 70 - - 50 ‘ 50 150 100
© = Pile: foundatlon Lo .

‘depth. (m) : 15 10 5 10 15
'1Access road k) 5 60 20 4
N Transm1331¢1n llne . - o ._

= Voltage N {kv)y 33 - 33 : 33 66 33
- Length C(km)o 35 47 50 18 33
. Construction cost - - :
(million M$) - - = 67.0 49,5 72.0 330.0 56,0
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