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TABLE VII.1 CONSTRUCIION CUST FOR SEKRANG-1

Sum+20¥%= 1,
5. PRESSURE TUNNEL Dia= 4.4 .

a. Excavation cum b asl Z00
b. Concrete - LU 1,971 420
. Reinf. Bar ton 79 1,500
Sum+20i=
4. SURGE TANE
a. Excavation cum 74133 17%
b. Concrete” cum 2,065 Fh0

c. Reinf. Bar ton 103 1,500
- Sum+ 205

7. PEMSTOCK LIME Dia= 3.1

Doamsite 3 =L ’
Development Type : RESERVOIR ROCKEFILL, DAM
Installed Capacity = 11,8403 KW FGla= &42.0 m Omax= #1.8
Dam height, crest length, bettom width m) @ 54, 1892, 50
Headrace tunnel : = 300 m :
Penstock lengtih = 20om
Diversgion length = 580 m
#%¥  COMSTRUCTION COST  ( Units : H¥,1984 @ 1UGE=2.6ME )
Ttem Unit Uty Unit Cost  Amts (ME 000}
1. DIVEESIGN WORKS (Nos of TUMMEL= 3 )
a. Dam exca cum R 2R o 24
h. Embankmt cum 12,752 a 102
c. Tnl exca cum 63,322 150 2,198
d. Concrete ocuun 13,475 330 4,447
©. Reinf. Rar ton 837 1,500 {209
. Gate ton bbb 10,000 bbb
. Sum+20%= 18,297
2. RODCKFILL DA
a. Excavation [SET] 102,240 7 Tio
b. Embankment cum &7, 500 13 T,110
Sum+204= 11,790
3. BFILLWAY
a. Excavation cum 2R, 602 B8 1,709
b. Concrete cum 2,605 180 &, 225
«. Reinf. Bar ton 692 1,500 i,05
d. Gate ton . 534.6 13,000 9,017
Sum+I0%= Z0, 490
4, INTAKE
a. Excavation cum 4,745 13 71
b. Concrete cum 2,135 260G 995
c. Reinf. Bar tan &4 1,500 q6
d. Bate ton A4L.5 15,000 L2
hala

CHES

a. Excavation cum Y84 13 1=
b. Concrete Cum 208 180 44
. Reinf. Bar ton Z 1,500 4
d. Fenstock ton 10,7 10, GO0 107
Sum+20%=- i
H. POWERHISE
a. Excavation cum 8,70l 1E 140
b. Concrete cum 3,179 220 L7
c. Reinf. Bar ton 165 1,360 248
d. Building cum 5,215 00 1,544
e, Gate ’ ton 2.4 15,000 336
i Sum+20%=  Z,510
" 9. GEMERATIMG AND HYDRO-
MECHAMICAL ECQUIPMENT .
. 0 11,0845 1,059 12,559
10. TRAMSMISSION LIMNE Km ) IO 160,000 1 ,BG0
1i. AGCESS RGAD Fm &  E20,000 5,120
12. PREPARATORY WORKS (15%) 7,183
13. DIRECT CONSTRUCTION COST 92,864
14, COMFEMSATIOM AND .
LAND ACRUISITION Ha o0 1,300 75
15, EMGIMEERING SERVICES
AMD ADMIMISTRATION COBT {10%) 2,286
it. COMTIMGENCIES {15%) 15,234
17. TOTAL CONSTRUCTION COST 117,559 M%

45,215 USE



TABLE VII.2 CONSTRUCTION COST FOR SEKRANG-2

Damsite : SEERANG-Z

Development Type 1 RESERVOIR ROCKEFILL DAM
Instailed Capacity = 17,030 KW FSL= 145,99 m Bmax= 29,3 cms
Met Head = &4.3° MOL= 138.4

Dam height, crest léngth, hottom width (m) 1 83, 332, 70

Hgadrace tunnel = 400 m
FPenstack lenath = 40
Divarsion length = 650 'm

*%% CONSTRUCTION COST  CUnits ¢ M$,i98& : LUS$=Z.56M% ).

Item Uait gty Unit Cost  Amts (HE000)
1. DIVERSISN WORKS {Nos of TUNMEL= 2 )
a. Dain exca cum 4,285 & 26
. Embanknt cuum, 12,752 8 102
c. Tnl exca cuin 53,3286 150 8,029
d. Concrete Lm 11,311 330 3,733
e, Reinf. Bar ton 452 1,500 . &7
f. Bate ton 43,4 10,000 434

: Sum+20i= 15,5604
2. ROCKFILL DAM o -
a. Excavation cum 281,528 7 1,971
b. Embankment cum 2,829,170 15 39,438
Sum+20%= 47,5670
F. SPILLWAY

a. Excavation cum 309,219 8 2,474
b, Concrete cum 47,855 180 8,414
c. Reinf. Bar ton | 57 1,500 . 1,434

d. Gat=, ton 4135, 6 15,000 &, 204
- Sum+EaY= 22,473
4. INTAKE

a. Excavation Cum Z,575 1% 34
b. Concrete Cum 1,618 2460 421
c. Reinf. Bar Lo {7 1,500 73
d. Gate ton 26.8 15,000 . 202

) Sum+20Z%= 1,139
5. FRESSURE TUNNEL Dia= 3.9 )

a. Excavation —um - 5,846 200 1,147
b. Concrete Sum 1,744 420 813
c. Reinf. Bar ton 72 1,500 114

: Sum+20%= 2,520

4. SURGE TARNK -

&. Excavation Ctm - 5,007 170 . BZO
b. Concrete cum 1,448 50 =2
. Reint. Bar Ton 72 1,300 105

: SumsICE= 1,776
7. FEHSTDCK LINE Dis= 2.5

a. Excavation Uil 1,574 3 ig
b. Concrels L eiiv] 130 68
c. Reinf. Bar °~ ton 4 1,560 &
4. Penstock ton 24.2 14,000 239
Sum+Z2GH= 410
8. FOWERHOUSE
~&. Excavation Tk 7,318 18 168
b. Concrete Cum 3,228 220 7I=
c. Reinf. Bar ton 173 1.204 Z2EG
d. Building cum 5,257 J0 1,57
e, Date ton 14,7 15,006 220
Sum+20K= . 3,548
$. GEMERATING AND HYORO-
MECHAMICAL EGUIPMENT
B 17,050 741 12,437
10, TERAMSGHMISSION LINE Ko 45 160,000 C F4200
i1. ACCESS ROAD Hm 5 EPS,000 13,828
12, PREFARATORY HORES (153 14,574
Z. DIRECT COMSTRUCTIOM COST 143,567
14, COMFENSSTION AND .
LAND ACRUISITION Ha S0G 1,300 750
15. EMGIMEERING SERVICES :
AND ADMINISTRATICHE COST (1033 14,3857
15. COMTIMGENCIES ’ LSy 24,5843
17. YOTAL LCONSTRUCTIGH COST 188,726 M%

72,669 USH




TABLE VII.3 CONSTRUCTION OOST FOR KANOWIT

Damsite @ KANDWIT

Development Type @
Installed Capacity
Dam height,
Headrace tunnel =
Fenstock length =
‘Diversion length

RE

crest Iength,

SERVDIR RO

25,097 Kb £ 5L

hottom wid

200 m -
140
HO0 m

KFILL DAM
&0 m
th tm) : 55,

Iten Unit 0y
1. DIVERSTION WORKS (Mos of TURINEL= 4 )
a. lam exca cum 4,285 ) 2L
b. Embanikmt cum 12,792 8 102
. Tnl exca cum 112,287 150 16,6543
d. Concretse cum 22,245 495 11,358
e. Reinf. Bar ton w18 1,500 1,377
f. Gate ton 152.9 1Q, 00 1,529
Sum+20¥%= 37,481
2. ROCKFTILL DAM
a. Excavation cum 2UB,333 7 1,648
b. Embankment cum 1,441,520 27 IB,93I2
Sum+30%= 48,720
F. GRILLWAY
a. FExcavation cum EQR,020 8 E, 038
b. Concrete cum A%, 447 270 10,921
c. Reinf. Bar ton BO7 1,300 1,213
d. Gate ton 704.0 15,000 10,560
Sum+20¥E= 30,974
4. INTAKE .
a. Excavation cum 10,321 15 152
b. Cancrete Cum 4,445 Q0 1,011
. Reinf. Rar Lan 139 b 500 2a9
1. Gate ton 10z, 3 15, adn 1,549
Sum+204= 4,549
S. PRESSURE TUMNEL Dias  éa.4
a. Excavation cum 7, VA7 200 1,087
b. Loncrete cum 2,783 ‘&30 1,439
c. Reinf. Bar ton 71 1,500 137
: Sum+20%= 4,083
b BURGE TANY
a. Eucavation cum 15,033 170 2,556
L. Concrete cum 4,352 5S40 2,350
. Reinf. Bar tun 2143 1,500 Fih
. : Sum+20%4= 6,78
7. PEMSTOCK LIME Dia= 4.7
a. Excavation R 1] 14,3351 13 1856
b. Concrete cuum x.,808 270 1,028
c. Reinf. Rar ton 38 1,500 57
d. Fenstoclk ton tidd. 6 10,000 1,444
Sumt20¥4=  X,Z61
8. POMERHOUSE
a. Excavation cum 19,357 18 A7
b. Concrete cun 6,717 330 2,283
c. Reinf. Bar ton FH0 1,500 549
d. Building cum F,071 F00 2,721
e, Bate ton S1.4 15,000 771
Sum+Z0¥= 7,994
9. GEMERATIMNG AMND HYDRO-
MECHANICAHL EGUIFHMEMT
’ A 25,099 849 21,300
10, TRANEMISSION LIMNE Km &5 160,000 1, 400
11, QUARRY RDAD s 40 J20,000 12,800
12. PREFARATORY WORKS {(15%) 21,493
13. DIREET COMSTRUCTION COBT PO, TV
14. COMFPEMSATIOM AND
LAMND ACRUISITION Ha 3,200 1,500 4,800
15. ENGINEERIMG SERVICES
AND ADMINISTRATION COST (10%) 20,978
146. COMTINGEMCIES [§R=28 35,333 .
17. TOTAL CONSTRUCTION EOST ’ 270,887 M¥

104,187 USs

Vi-3



TABLE VII.4 CONSTRUCTION COST FOR MUKOH

Damesite ¢ FUKOH

Development Type 3 RUN-DF-RIVER

Iinstalled Capacity = 1,242 KR RBmax = 7.40 Chs

Dam height, crest length, bottom widih () @ 7, &, S0

Headrace tunnel = 1,540 m
Fenutock length = 34O 1
wx#%  COMSTRUCTION COST € Units ME, 1938 @ + BbE
Item tnit by tnit Dost  Amtc 0k QR0)
IMTAEE WETR .
a. Enxcavation cum 5 74
b. Concrete Cut TEO 57
c. hHate ton 4 15,000 &
AumrLOn= &i4
2. IMTREE
. Excawaltion CEim S4LE 20 1
b. Concreale canm 279 370 143
. Rrinf. Rar Lo 11 1,400 ) 13
. Uzkc ton 1. 153, 00 L=
o IR : Tumt0h= it
AL GAMT-TRER BASTH
a. Eu tion cum 2O
#. Concrobe Cum ks
. Reinf. Har - ton 35 1,400
d. tiate ton 2.0 A5, 000

Cum20R=

4. MOM-PRESSURE TURMEL  Dias =

a. Excavation cum
E. Concretes (=0
. Reind. Bar Len
5.
i sationm cum
Ir. Tonerebe [T
. Reinfo Bar tan b, a0n0

&. PEMNSTOCE LIME Dia= 1.85

a. Excavation cLtm By
h. Concrete CAdin =27
c. Reinft. Bar 1.0 o

. PeEnstock ton 2.5

7. FOWERHOUSE

a. Excavation cum 5,175 15 78
L. Concrete cLm prdsy Fhtr 10
c» Reinf. Bar ton Ris 1,800 &1
d. Building cum 1,473 jetaled 443
=, Gate . ton 7 15,000 513)

Sunt20%= S0

B. GEHERATING AMD HYDRO-
MECHAHTCAL EDUTEHENT :
Y 1,942

TRAEFSHISEION LIME K P
ACCESS RDAD HKm &
RAN MAIMT. km 10
FREFARATORY WORES (151)

DIRECT CONSTRUCTION COST
EHBIMEERIMG BERVICES

AND ADMIMIGTRATION COST (10%) 1,483
i5. COMTIMGENCIES [ Sl . 2,777
16. TOTAL COHSTRUCTION COST . C 21,29 FiF




TABLE VI1.5 COONSTRUCTION COST ¥OR KAPIT-2

Damsite 3 KhPlTvE

Development Type 1 RESERVIIR ROCKFILE DAM
Instalied Capacity = 4,189 K F&L= 132.4 m Bmax= 13%.2 CM5
Dam height, crest length, bottom width (m) @ S5&, 143, 30
tHeadrace tunnel w 300 m
Fenstock 1ength = 50 m
Diversion length = 400 m
COMSTRUCTION COST  ( Units @ M
Item Unit 07ty - Unit Cost  Ambs (NE QOO
1. DIVERSION WORKES (Nos of TUNHEL= 1 )}
d. Dam exca cum 1,285 & 24
b. Embankmt cLm 12,752 8 1oz
. Tnl exca cum 18,714 50 2,807
d. Eocncrete cum 3,024 230 1,262
2. Reinf. pBar Lun 153 1,500 220
. Gate ten 174 10,000 194
. Sum+20%= 5,547
2. ROCEFILL DaM
a. Excavalion Zum 60,574 7 Sh4
b. Embankment cuin 497,880 15 7,498
Sum+20L= 9,475
3. BRILLUAY
&. Excavation cum - 153,516 3] 1,278
b. Concrete CUm 23,758 180 4,277
¢. Reinf, Bar ton 475 1,500 713
d. tGiate ton 2E1.0 15,000 I, 65
R Sumn+20%= 11,419
4. THTAKE
a. Excavation cum 3,044 i5 qéy
h. Concrete Cuam 1,371 260 © 358
c. Reinf. Ear ton i1 1,300 &2
d. Gale Fony 12.7 15,000 izl
- : Sunirk20%= 785
5. PRESSURE TURNEL Diax= 2.4
a&. Excavation cun 2,086 200 417
. Concreto cum 766 470 322
c. Rein+. Rar ton i1 1,500 A&
: ) Skt 2072 a2
&. BURBE ThAME '
a. Excavalion um 2y154 170 3T
b. Concrete [=Th ] a2 3hHO 220
c. Reinf. Rar ton 1 1,300 44
Sum ¢ 20Y== 751
7. PEMSTOCE LIMF Dia= 1.7
a. Excavation cum Yob 13 1%
h. Concrete CUm 30 180 Gh
c. Reinf, Bar ton X I 500 5
d. Fenstock ton 13.3 10, GO0 133
. Sun+207= 247
B. FOWERHCUSE
a. Excavation cum 2,952 18 z
b. Eoncrete cum 1,096 220 2F
c. Reinf., Bar ton 55 1,500 B3
d, Building cum 2,363 ZO0 709
. Oate ton b.b 15,000 2% °
Bum+20%= 1,412
2. GENERATIMG AND HYDRD--
PMECHAMICAL, EQUIFMENT ’ .
) U 14187 1,403 G070
10, TRAMNGMISSION LIME ¥m 27 72,000 1,944
11. ACCESS ROAD Ein 4 70,000 1,880
C12. ROAD MAINT. Em 10 50, 000 J00
13, PREFARATORY WORKS (15%) 4,647
14, DIRECT CONSTRUCTION COST A5 ,8%26
15. COMPEMSATION AMND
LAMD ACBLISITION Ha 2 1,500 =]
i6. EMNGINEERIRMG SERVICES
AMD ADMINISTRATION COST (104 4,583
17. COMTIMGENGIES {157 7,362
18. TOTAL CONSTRUCTION COST S7 .73 MF
22,297 US¥



TABLE VII.6 OONSTRUCTION COST FOR PASIA

Damsite : FABIA
Developmenil Type : RUN-OF-RIVER

(=3

Installed Lapacity = 12,307 W 'umax"ﬁ 5.30 CHMS
Pam height, crest lenath, bobtam width {m} ¢ &y 40, 32O

Headrace tunnel = 3L,U00 m
Fenstock Iength = 750 6

wa¢  CORNSTRUGTION COST  { Units @ ME,1986

Ttem . WUnit iy Unit Cost  AmbtsidiE 000)
1. INTAKE WEIR
a.s Excavation Citm 1,858 .23 o)
b. Concrete CLUR Sul FEO 175
c. Bate Lo 3 L5, 300 =2
SumA POU= Fiw
oL IMTAEE
i rcavation cum g S8 248 20
k. Coacirele Laam 4585 =70 172
. Reinf. Bar o 19 1,400 s3]
. Gate ton L 15, 000 1541
Buimt 2 0X= 451
I, GAND-TRAR BASIM
m. Excavation [Tk 4,10 20 24
b. Corncreke =TT ¥OXET 70 471
c. keint., Bar tun &k 1,000 104
d. Late ton | P 15,000 25
: St 20%= 7352
1. HMOH-FRESGSURT TUMREL  Diaw 1.3°
a. Escavatioan | oam - 16,8BL 3,377
b. Concrote o 7,201 2,808
<. Reinf., Far t.an 108 173
T 72N
S. HERD TAMK .
o, Encavabian cum &7
. Conorobe o )
. Reiné. B Lo a4z o/
’ £14
&. PENSTOCE LIME Ha= 1.1
a. Eicavatian cuh 14,705
b. Conorete cun 4,988
. Reinf. Beu tan 45 by &G
d. Fenstock ton AT D Sy Qi . 4,054

SwmFZ0Y= 7,547
7. FORERMOUSE

a. Excavation LR 2,131 15 43
. Concreta cum 1,408 L0 58
c. neinf. Bar ton 118 1,800 e
d. Building cum 2,507 300 752
2. Bate Ton Z.7 5,0 40

Sum+Z0%= | ,7ER

G. GENERATING AnD HYDRRO-

MECHAMT Ol EOU LPHERT .
Kbl 12,357 6,221
9. TROMSMISSIUM LIMI Fo 110 24 0O
19, ALCESS. ROAD ¥m S ¢.000
11. ROAL RFAINT. Fm 15
17. FREPFORATORY, WORKS (15%)

Z. DIRECT CONSTRUCTION COST

14, EHGINEERIMG SERVICER

AMD EDMIMISTRATION COST (10%)
5. COMTIMGEHCIES (15%)
6. TOTAL COMSTRUCTION COST



TABLE VII.7 CONSTRUCTION COST FOR MEDAMIT-2 (without pondage)

Damsite :

HEPRITT

=02

Max MW= 4. Hnax = 9.10 cms  Dam H,L,B (m): &, 70, 4C
Haadraces 4.4 Km Fenstock= 130 m
Item tnit a2ty Unit Cost Ambs (M$ 000}
1. INTAEE WEIR
a. Excavation CLLm 1,498 25 Z7
b. Concrete cum 2,936 350 asi
C. Bate ' ton 3 15,000 &8
Sum+20%= 1,191
2. INTAKE )
a. Excavation CLm 1,813 R0 T34
b, Concrste . CLim 881 ZF0 32
c. Reinf. Bar ton TAB 1,400 36
d. Gate ton 14.9 135,000 22F
Sum+20%= 770
F. SAND-TRAF BASIN
a. Excavation cum & 287 20 124
b. Concrete cum 1,921 70 TE7
=. Reinf. Bar ton 100 1,600 159
d. fGate ton 2.1 15,000 31
Sum+20¥= 1,243
4. NON-FRESSURE TUNNEL Dia= 2.2
a. Excavation Cum 27,881 200 5,978
b. Concraste cuin 11,163 400 4,465
c. Reinf. Har ton 167 1,600 248
Sum+20%= 12,371
S. HEAD TANK
a. Excavation CLim 5,357 = 83
b. Concrete cum 2,070 70 766
. Reinf. Bar ton 5 1,800 =
Sum+2074= 1,134
4. PEMSBTOCK LINE Dia= 1.8
a. Excavation cuim. 2,209 23 80
b. Concrete cum a5 400 343
o. Reinf. Bar ton 9 1,400 14
d. Penstack ton 44 2,000 . 392
Sum+zZ0¥= 975
7. FOUWERHOUSE :
: a. Excavation CUR 7,809 15 147
b. Concrete cum 71 60 57
. Reinf. Rar ton . T3 1,800 117
d. Building cuim 2,139 00 a2
e. Gate ton 3 15,000 &8
- Bup+20%= 1,576
2. G/E % HYDROMECHA KW 4,571 1,167 5,343
. TRANBFMISSION LINE m &0 140,000 7,600
13, ACLESS ROAD (0] 1 240,000 280
1i. ROAD MATINT. Em 15 40, 000 400
12. PREFARATORY WORKES (15%) 2,878
1Z. DIRECT CONSTRUCTION COST 38,020
14, E/S &% ADMI COST {1330 3,802
15. CONTIMGENCIES (15%) 6,273
14, CTION COST 48,023 M%

TOTAL CONSTRU




. ABLE VII.§ CONSTRUCTION COST FOR MEDAMIT-2 (with pondage)
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TABLE VIII.1 EXISTING POWER FACILITIES IN FOUR LOAD CENTERS

Load Unit kW Type Use Year Remarks
Center (No.) Rating Installed
Sri Aman 2 337 D B -
1 460 D B -
2 600 D B 1976,1981
1 200 D B 1978
1 1,050 D B 1985
1 600 3] P 1985
(Total) 8 4,184
Sarikei 3 00 D B~ 1974-76
1 600 D B 1975
2 1,120 D B 1982,1983
(Total) 6 4,040
Kapit 1 75 D B - Scheduled to
retire in 1986
2 144 D B 1877 Scheduled to
retire in 1987
4 200 D B 1979-82
1 600 D B 1985
1 600 D P 1985
(Total) g 2,363
Limbang 3 225 D B -
1 460 D B -
2 600 D B 1975,1981
1 200 D B 1980
1 1,050 D B 1985
{Total) 8 3,585
Note : D : Diesel, B : Base, P : Peak

Sources SESCO, Data and Information on Small-fsdale, Hydropower
Project in Sarawak, September 12, 1986.
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TARLE IX.1 FORECASTED AGGREGATE POWER DEMAND (MW)
{SES(0's Forecast)

{(Unit : MW)

Year Sri-Aman Sarikei Kapit Limbang
1986 2.2 3.3 1.27 2.3
1987 2.5 3.6 1.34 2.5
1988 2,8 4.0 1.40 2.7
1989 3.1 4.5 1.47 2.9
1990 3.4 5.0 1.55 3.2
1991 3.8 5.5 1.63 3.6
1992 4,3 6.1 1.71 4,0
1893 4.9 6.8 1.80 4.3
1994 5.4 7.5 1.89 4.6
1995 5.9 8.2 1.98 5.0
2000 8.6 13,0 2.52 7.0
2010 16.9 27.0 4,11 12.4

Source :- SESCQ, Data and Information on Small-scale Hydroelectric
Power Projects in Sarawak, September 12, 1986.



TARLE IX.2 FORECASTED ENERGY GENERATION (GWh)
{SES0's Forecast)

(Unit : Gih)
Year Sri Aman Sarikei Kapit Limbang
1986 11.3 15.1 5.6 11.8
1987 12.4 16.6 5.9 12.7
1988 13.8 18.2 6.1 13.8
1989 15.3 20.8 6.4 15.0
1990 17.1 23.0 6.8 16.5
1991 191 25.7 7.1 18.2
1992 21.4 28.7 7.5 20.1
1993 23.7 32.0 7.9 21.7
1994 26.3 35.4 8.3 23.3
1995 29.2 39.0 8.7 25.0
2000 42.4 60.0 11,0 34.9
2010 83.3 126.4 18.0 61.8

Source : SESQD, Data and Information on Small-scale Hydroelectric
Power Projects in Sarawak, September 12, 1986 :

Note :  See Table 3.10 of Main Report for SESCO's expansion
program towards 1991.
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