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Fig. 12~4~- 1 Construction Schedule of Main Works
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Mobilization ' i
Site Installation | A== bt etbeer e rrrrrrtterrelrrereneerrvrenbnr
Common I 250500 m® | k4-
Quarry Rock Product 5 000,000 m* -
Open Ex 141,200 mP | L. = o -
Diversion Tunnel Tunnei Ex. ig8g,loo m’ i J_p Y Rivet Divent
Con. 79,500 m3 ) L7, TI7Z PLd (A ETL T ITES D]
Ex 127,300 m® =5
Upstream Cofferdom - B _ 503500 P _ _ y
Ex. 45,700 m® Tt
Downstream Cofferdam B 54000
EX. 356,200 m? C gt . . J
Main Dam Grouting 13,050 m : : v|Impound|nd
Em. 2 362,000 m®
Ex. 868,100 m®
Saddie Dam I Grouting 8,820 m
Em. | 395,500 m?
Ex. 195100 m®
Saddie Dam I e —_
Em. - 741,700 m?
: Ex 1 318,800 m? ¢ = 1
Spl”WQy Con. 121,600 md TR TR z ab
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Facility Inst, i )
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Con. IEIETO m3 ez A VTS P TS PN SRR IO N D E vy ZAZr AP el cla
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Con' 741000 m3 Tz L_é’_L TV E e sl T I AR IE P AT - T AT T
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#2 — ' | O
MT. 1 = _ ‘
*¥2 T
- Ex. 437,300 m? i _
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Switchyard Con, 4,000 m® _ : e P e
E/ M - . '
Transmission Line
Hydrological Telemetering &
Downstream Warning System







12.5

I & B ®

TEERG, RIEOANLSEOEE, HPUBOERFEUHETH S, KIEH
OARRIE . ARSI SRt ATHRELRCOM | EINKIET 55
¥5. o

THEEBIIHEEEY WMEIa LY P BEIPEA2 AP RERBELT,
SRITYLEBEECH L. ANLBARS L ZWHENE TCOTIRIFIg 12-1-1 &2
Tl FRATHEETHOTEL. e 12-1-1 1255,

IHEEOELHEARROEBNTHS .

o AHBOEEWES

o FRIXR W OB

o i TBIm D R

o AR ESEEDER
o TREFAMOER

o IHEFHBRDIMER

o SWEEH AR ER

oL¥, HBUAME

o RMBFREZE

12 - 15



1226 I W X W

A7r0Ye? MIEFARRHEE SO/ OREFELFELTBY . ThH0M
HOMTA BB REEEZ bW b, TR HDOBEOIR ) WA ITEEY
DERE 2 THROBRHERE L KEAD ZVRBBILE-> TERELTOIRNETS
5, BEEVSREMETEMETAENI S TAY R BIUNEID LS Vb
TERTAILLEYTHS S, MTk%Qﬁ%ﬁ%ﬂ&m%&m%ﬁ%TTn—
CFZonT ARG,

al LHARBEYS Ty OBE

CFHHT B BAKERMEN X - T, KBBROFMARE GV, BETRSE
BERETS. :

BEXRREDS 1L . BPEERKHEE LRSS, %%*Eﬁ%&%*
CEREI 0D, BETI VT —1 a yOBRRICIZSEAP» 0T, KT
EMEHTH,

SOHOEERBERETLLENH S

b EABROMA

KEBEEFEDA 27 P BT A HTHAREMNALCRATROFAE
BECEE T3, SMRICHBORRERILL . StEPRRINKE. RIERHE
Pl . BROJEL Moy hEREZEFT S,

Bk DA EIHIEF I L L FEIN B EIE, LHXHIDY L8R
BEITLILERNTS,

¢ BREHWHIL—I27
A7ayzs MREECHL RBRSICETI AR BRE 5T FL—
Ly7ERETE. Coknic BN, BSAOENREHEANVTS, 3 B
CRETHHERZ ZIT 5,

d)  KEEFHEYOHMAEDOEH
HNEMRICHMAEERET 5.

o) KBAHBORIR |
FHT B HABRE b £ 5% | RRRFHUMS & OFARHEEL 55>
5 MBHBO LWL . RGBT . ARCEARABAD? )T~
HEL . KT,

12 — 16



f) WEEPFOHER
WROBRSHEREL . EHOLEBHEZREL . REWFTEEERT L, K
fEEBREREL . KRICBT.

g KEERFZUXS
AEEZS Y I RETLIRATREL . BREMITL VEITCBL, T
Va7 bRERKELEHEEL | FEBLLCCHRERAMEE 5 L5,

h)  HeREE O E O
FhLEFBICBIT OO~ 9 YEEOFMEE L BINEFRICRTLL .
- RELTHRICEIATEERS.

i) EEe=sY7

BRES Y 72RETLRAZEGEL . REFTL DEFTEBL. 70V
7 rREGRLFREEEL  SREELLVHABRAANEEZ 525, PEER
FoHoEBERAIZRIEL . RTCBT.

ok BB

HEEHEFEE L LB L CHEDSEORERER T BEREESE
KRS 2, 2LBEREOERLERT S, SBBRITTE 2208 . BiH
3. BHREILORBHLOWERED AT L. 20720384
wr522, '

k) HEERORR
LHARMBORKE LCRET T T 9 Y ERRFEICL LTS HEE

HETE 4 SREHFBRBROBH (I TRET S, IEEROFERREL . BN
AyYNYMCRFEREL . TBEEERZTLD.

1} AEORBH
HEENFINEFERCREZFLEL . THEERP T2 > TERIET,

n) SFFHBHOEE
HEEHEMNI TN Mo EREL . TEERER L > CRECHT.

12 — 17






]3$ -






13, H X #

3.1 HSEHA

HREBS, ROBWECHBLTEET S,

{1} 5% (Prelininaries )

{(2) AR AP THE (Civil and Metal Works )

{3) BHRMBIHEH (Blectrical and Mechanical Works )
(4) 5% - ¥4 (Resettlement and Compensation )

{5} %

FHED

OHftt (Others)

PIERIZIROE BN TH A,

(1} #H"®

Q@ HHEIFEER
tAR - XPNITE, BE - BRIFZORIREEET L5L0ICLRY

0

#b
)
i

{if)

W
V)
@

FHL.

TETHY. 77 AEEE. EER. TRHENR. EEHRE. B
LUPE VPV 2THOEHT - HEFLHL.

T 7 e REE

Tualang ~F A% 4 PRV EVIIERET 7 e AEBEHRET .
(L3 )

TR R 4 B 5
HRAVTATIDNA N GEREFRETE., (LEVIEHERE, ERSkn)
THEHAENR _

Keata Kerai ~% A% 4 FE. BR60m, 33 kV OTHHERXBEEB LY
TENERETS,

THABERRA

SR L Y x 7 NEROEETE

BT - BHEREEY

EEEEIS -

FAEARIZEY . BRTLIMBEROMTELIBRHATHY . StTEESHAMN

88. 1 miH§ B EERERIE. nThHb.

13 -~ 1



@
i)
i)
i)
)
v
v

20 +

® 00D

3} &
@
@
@
@

4) B

R R

AT L AP =35 S U THKREHREE (1)
SMBET

HAHIPI R IR

RO

TR

2ot (Rt KREZS ) > %)

& AP NTHE

&' (Dam )

AE& (Watermay)

T - AR (inerhouse/‘imtchyard }
AZNTHE (Yetat Fork)

Sl THEHE (ﬁﬁ%i’ﬁ?&)
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1 IEREIENEAE © 19874F

2. EAEERMLE
- By
CRBURE (kX b L AM. RE. BOREE)
Ty (PR, B WES)
- B

3. EStFAEEMAE
- SMEA . BT
- KBTI
- EERERY

2} EARIBOBEFIE -
+ATEHBRHSHOBWRIL Table 13-2-1 DEBH LTS,
FTARTEEORKIT. FIBETBICH L THEBLER (direct cost ) 2R,

SRED . BETHEEL -BERBRLRENEEP CEETERICHT I HEE
B2 Lick» ORI, CRODHBERENEBYTH S,

- HBEERE O HETHERD 9.0 %
CBUBEEE e H1IE®EN 13.2%
R e TEEREEED 9.3 %

ChOEFHTLE IATEELERTIEEN ML L% S, 202 &
TEBEZROBI A THIRERTE, KDL,

- HETIHE 4.1 4%
- AR R E - 6.7 %
- BBEHE 10.7 %
A gt 9.5 %

- RE R 8.5 %
at 100 %
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3) ERUMEE
FARTIEOERETEREARICHH L TREHOREIIROL BN TH S,

% B Han-day per hr
S {H$) (#$)
Foreman 73. 00 10.9]
~ Carpenter : 43. 00 5.91
Electrician 38. 00 5.23
Pneumatic driller 38. 60 5.23
Ganger 35. 00 4. 81
Truck lorry driver 25. 00 3. 44
Stee! bar bender 24. 00 3.30
~ General iabour 18. 00 2.48
o
M$
Cement (bhag/40ke) 9. 10
Cement (bulk) 178. 00, ton
Steel bar 901. 06, ton
Dynamite 14. 58 ke
An—TFo ' 6. 96, ke
Detonator 1.70 7 piece
Electricity 0. 20,7 k¥h
BB

TARIBCHERASAIBERBOBRIL . BROBBEEL L LT,
BEOERIC L 2 ERERE L EERR LD Bl -4, ATFCHAS
N2RABOTBRBOBEEBEL Tadble 13-2-2 (TRT,

0 FEIATERE -
EHELE ) FARCHETIAMMBL VO TR (—~REERITAY) ¥
Table 13-2-310R9 ., F7z, TOMEME Appendix Table 13-1RT,

5y X 7 THORIE
APNTEON Y S BEF Table 13-2-UT57T,
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b) BRI ER
B1O0® 10.9MiBR

[ ] =

EREABATEERCELTIE, 81 13 Table 11-13-8, REARBICH

LT3, 11, MEEHR.

F7-. BETEBICHEL TR, Table 12-2-5{25R9,

8 ARV - RHE
BmilE 11132 BBH.

9) Z¥y¥ZTUIR

TV o EEA r REER

P/C (10° H$)
R —
HoMR R 5, 980
TEEBE®RE 3218

#t 38, 162

L/C (103 ¥$)

RPEL . FREBEEILVWEETH S,

1) BHREBHR

RKDEBYTH S,

4, 886
1,149
6, h51
12, 686

total (10° M$)
4, 886
7,129

38, 833

50, 848

%ﬁﬁ%@i&wgﬁﬁﬁSMJ%Xw37v4&7Fw®Zﬁ%%%L¢%Q

1) FiEE

PAPANIYTF 4V ey~ LT, FHB

5,

H B B
-t R ILERB
AZNITER
- ERBRSE IR
B GEE
LT IR
- ERERBHE

10 %

15 %

10 %

5 %
1o %

10 %

10 %
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W G0 =3 A R 3 B e

Description

Bulldezer D §

Tractor Shovel 988 B
Dump Truck 769 B
Tractor Shove! 915 H
Crawler Driil
Compressor

15 ton

5.5 kW

Truck Crane
Boring Machine

Grouting Machine

13

Table 13~2-2 Base Price of Major Construction Equipment

Base price (Ringgit)

498, 600 -
719, 400
333, 300
356, 900
110, 600
113, 500
404, 200
30, 200
15, 300



10,

12.

13

14,
15,
15.
i7.
18.
19.
20.
2.
22.
2.
2.
25.
26.
2.

L = - - . ]

 Table 13-2-3 Unit Price for main works

fuarry rock extraction

Aggregate production

Cement (bulk)

Cement (bag )
Concrete-Batching plant
Formworks |
Excavation, common
Excavation, rock
Eabankment, rock
Enbankmeni, re~used rock
Enbankment, {ilter
Embankment, outer sheil
Embankment, core
Protection dyke
Backfill

Foundation treatment
Excavation, tumrnel

Rock bolt

Concrele, open

Comcrete, tunnel

Re~bar

Shotecrele, open
Shotc}ete,tunnel
Grouting hele, curtain
Growting hole, consolidation
Cement grouting

Steel rib

13

——
<
=

[1¢]

ton

ton

B, 5 B R B R B H H A AR 3 &

2, 144

62
33
66
202,
229.
9.
12.
50
.98
16.
28
15.
16.
.98
34
.79
87
58.
20
153,
169,
1,920,
349.
363,
58,

14,

. bb
2, 498,

(1
98
86
77

¢

18
56

78

5
26
00
12
47
17
0t

94



Table 13-2-4 [Lstimated Cost for Metal Work (as of 1987)

1. Steel Pipe (per ton)

1. FOB Hs 4, 600
2. 06 &l 305
3. frection H$ 1, 995
T Total M 6. 900

2. Gates/Valve {per ten)

1. FOB H$ 6, 085
2. 06 &1 H$ 420
3. Erection H¢ 2,195

Tetal H$ 8,700

3. Trashrack . Stoplog {per ton)
50% of Gate/Valve ¥$ 3,500
Table 13-2-5 Hsiimated Cost for Site Preparation

a. Access Road
leagth 3 km X300, 000 Ringgit/km= 0.9x10° Rianggit

b. Relocation Road of Legging Track
tenglh 8 km< 300, 000 Rivgzit/km= 2.4 10° Ringgil

¢. Coostruction Power
— 7 7.2X10% Ripggit

d. Telecommunication
— N 0.8x16° Ringgit

e. Base Camp Facilities
2,500 nf X 460 Ripggit/of I.9<10% Ringgit

 tolal : 12.3X10° Ringgit

13 — 10



13,3 JHEHIBER

(1) SHEANOERBEIROLBYTHE,

TR TiREE
10° 3 16 M$
® ® H #® 54. 1 595
@ +tARILHE 218.7 251. 5
@ APNIEE 19.6 1.6
@ ERMBIER 141.8 148. 9
® Bk R 80. 7 88.7
® TyyoTHUIE S 50.8 55,9
O FRETHE 12.7 14. 0
it 578. 4 640. 1

HEROBIET Table 13-3-1 4. otk XSV TEBOMKEL Table
13-3-2 2R, : .

2}  PINEORS.
£TEHREIIE L HEOTIEE Table 13-3 3 1R, S USSE A
RinggitdIHL — M2 1987, 385 TOM USS] = Ringgit 2.5 2RVR,
EEBROMNNEOMBERIROLBENTH S, |

TRER FREE

10 H$ 10 ¥$
A -y 1290. 7 325.2
o " 287. 7 314.9

at 578. 4 640. 1

ZIBEMOMSEE Table 13-3-1 ISREAT VWS,
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3)  EREOHERRE

FERBLEANIUCARDILHDEENTHS,

R A TR THRE
| 10¢ us 16¢ ¥$
¥ A 210. 4 238. 9
€ N 241.7 262.2
B8 126.3 139.0
it 578. 4 840.1

Z DB PRIz T 13 Tabl e13-3-4 2R,

BEFBOAALTOI—aryEFI LR, FEEOHMB LICHNRSL
BFhALOTHEY, BHRETHLEN, BABIUVREEMNCIALTD
g rETIETRE., FPORBOLABIL EhE . IS TFHAOCHEL
R PBEDLD Appeadix Attachment 13-1 (2579,
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Table 13-3-2

Breakdown of Cost for Civil and Metal Works

Lebir Dam P

roject Feasibility Study

. T R {(Winggivy —~———— T
Cost Breakdown ol Givil and Metal Works 11/72)
1. Civil Works
(1: D am
TTEM DESCRIPTION UNIT QUANTITY: T UNTT RATE - AMOUNT
: : (Ringgit) {Ringgit)’
{a) Clearing & siripping My ) 120,500 L 2 DA Va8, 700 )
(1)-1 b) Excavation , common mJ 249,300 4.50 1,127,800
Main dam G Lxecavation , rock k] 108,900 T.98 g53,062
d} Embankment , rock. - m3 1,088,100 16,29 17,725, 149
e) LEmbankment , re—used’Rock ma 400, 000 5.28 2,112,000
T} Embankment , fine filter {m3 160, 600 15,48 2,486,088
#7 Embankment , coarse filter {md 160,500 15,48 2,485,048
() Embankment core - - {m3 391,600 -7.98 3,144,968
{1) Embankment outer shell {md 161,100 15.56 4,667,616
J) Foundatiion treatment m2 ) 21,000 8.87 144,270
kY Orouting hole , curtain ] m} b, 980 58.7T bEh,025h
1) Grouting hole , conselidation m} 3,070 14,01 43,011
ym)- Cement grouting . ™) 13,050 31,00 512,163
n). Instriumentation 1.8, 1 2,000,0006.00 2,000,000
o) Miscellaneous ({a)jtoin)}¥3% L.5, 1 1, 078,580.10 1,078,531
Subtotal ] . . . 37,031,271
a} Excavalion , common tmd 121,10 4.50 544,350
(11-2 b} Excavation , rock m3 - 51,500 7.98 414,162
Upstream & cf. Embankment , rock md 384,300 16.29 6,260,247
Downstream d} Embankment , fine filter m3 34,100 15.48 ~ 521,868
Cofferdams e] Emioankment , c¢obrse 1ilter 3 ) 34,1060 —15.4% 527,868
1) Embankment , core m3). 50, 401 7.98 402,107
£) Embankment outer shell ma ) 154,600 16,95 2,080,176
h} Foundation treatment m3 ) 78,3500 6.87 631,143
1) Riprap 1m3y 50,400 16,50 533,024
JY Grouting hole curtain ) 1,700 [k 949,909
k} Cement groutin . {mJ 1, 100 31.66 53,822
[T} MlsceIlaneous {a)to{k} )1 ¥3% L.S e 368,608,583 368,609
Subtotal . - . ) 12,655,570
(a) Clearing & oStripping ml) 124,300 1,560 § 187, 350¢
(1)-3 b} Excavalion , common maJy 1,259,600 q.50 b,668, 200
Spillway ©) Bxcavation , TOCH m3 59,200 7.598 472,416
d) Concretle {m3 121,600 153,9% 1876710, 880
e} Re-bar {ton ~ 3,500 1,920.00 6,720,000
(¥} Shotcrete Tm3 %0 349,17 146,630
g} Backfill] {m3 ‘255,500 Z2.739 112,845
%ﬁi Miscellaneous T(a)thg)}xS% L.5, 1 ' . 975,
Subitetal 33,453,87
a} Excavation , CONMoON {m3} 94,00 4 .00 O dAE, THU
(1)-4 b) Excavation , rock {m3 46,000 7.98 371,070
Diversion ). Tunnel excavalion {m3 189,190 08. 18 17,115,208
tunnels [[d) Open concrete {(md 13,200 153.05 Z,020,260
€] Tunnel concrete {md 57, 800 180. 46 9,783,228
f) Re-bar (tTon 1,750 ~1,920.00 3,360,000
g2} Rock bolt {tunnel) Tony - 128 Z2,744VI0 357,2b8
h) Shotcrete (tunnel) m3) 4,200 368.47 1,547,574
(i) Steel rib (ton}: 495 ' N N N
{J) Open shotorete 3y — 480 330,12 167,578
k) Plug corncrele (w3} &, 500 163 .26 1,438,710
1) Protection dyke {md) 17,200 2. 94 0,248
{m) Misceéllaneous Tla)to(l)}*3% L.5. . T 955 750, 47 955,750
Subtotal ~ 32,814,099
{a) Clearing & Stripping im&) v1,300 1.50 137,850
(1)-5 {b)} Exc¢avation , common {3 ) £68, 100 4,50 3,906,450
Saddle dam 1 [{c) Embankment , rock my ) 914,400 16,88 14,895,576
{(d} Embankment , fine Tilter T } 110,!00 15,48 1,704,348
e} pmbanRment , COarse filter ma TG, 100 15,48 1,704,
() Enbankméent , core m3 ) 260,300 7.8 2,081,982
{g) Foundation treéeatment B2 ) - 15,600 6.7 107,172
(h) Grouting hole , curfain mJ 6,620 5877 389,067
1 Grouling hole , consclidation m) 2,200 14.01 30,822
Cement grouling {m) 8,820 31.68 219,241
k) Embankment , Outer (m3) 136,400 16.56 2,208,184
isce aneous”T1a)to(kl}t3% L.5 i BZ24, 865,90 - 824,867
Sublotal s - 28,320,489
&) Clearing & btrlpplng {mZ) 68, 800 I.DU 103, 200
(1)-6 b)Y Excavation , common {m3} 195, 100 480 877,950
Saddle dam 2 [{¢] EarthiilI{froin Saddle dam 1)} Tmd | 6543, 100 2,19 1,822,180
{d) Hiprap [§T%3) 63,300 16.56 1,044,248
(&) Embankment |, Coarse Tiller- (md} 15,800 15,98 244,584
() Toe T1L1 {rd) g, 500 16. 29 154,755
(g) Hiscellaneous ((a)Co(f))¥3% .5, 1 127,526.58 127,527
Subtotal : . 4,378,413
(a) Tunnel excavation TmaJ 3,600 b8.78 211,608
(1)y-7 Tunnel concrete {m3) 1,500 169,28 253,890
Bottom outlet {{¢) Re-bar [ton] 15 1,920,000 E6,400
() Hiscellancsous {lattolo) ) o 1.5, 1 16,556.,94 16,5567
subtotal 568,455
TOTAL 145,262,178
13 14



Table 13-3-2 {

continued

Cost Breakdown of Caivil and Metal Works (472}
4y Power Waterway j
TTEH DESCRIPTION OUNIT QUANTITY UNTIT RATE AMOUNT
. {Ringdit) {Ringgit)
) a) Lxcavation , cominon md )} 502,500 5.90 4,200,050
{2)~-1 b) Excavation , rock ma ) 539,200 7.98 4,302,816
Power intake ) Concrete maJ ¥ 3,600 153.05 © B5a0,080
d} Shotcrete (open) md ) &,700 349. 714 3,037,347
e} Rock bolt (ton 2 y N 5
{T) Intake tunnel excaAvation mJ 72600 58,78 ] I57,8287]
#£) intake tunnel concrete k] 670 169,26 113,404
n)] UGate shaft excavation {tunnel) md 14,700 58.78 B64,066 ]
1 Gate shait concrete (tunnel) mJ 8,000 165,26 1,354,080
iHe-bar (ton EE 1,920.00 1,320,960
(k) Miscellaneous {{a}to{j))%*3% 1.5 1 420,843.393 320,844
Subtotal 14,448, 97
a) Tunnel excavation {mJ) 31,100 De.18 1,828,035
(2)y=-2 2. Tunnel concrete m3 B, 100 169. 726 T, 371,006
Penstock c) Shoterete (tunnel]) {3 1,290 368.47 456,90
tunnel {{d] Rock bolt {ton 17 FINELTAY 46,601
e}l Steel rib (ton 81 2,4598.94 202,41
T} Reée=bhar fton 110 1,9720.00 211,200
(£} Migcellaneous ((é}to(f))t3% L.S. 1 123,386.9 123,487
[ 'Subtotal _ q,239,719
- TOTAL 18,688,638
BT Powerhoose /Swilitechyard
ITEM DESCRIPTION UNIT QUANTITY UNIT RATE AMOUNT
{Ringgit} (Ringgit)
8] BXCAYALION 5 COMMOoN ma 73,100 4. 50 331,60
t3)-1 Y Excavation , rock e lbl 300 7. 98 1,287,174
Powerhouse <) Bhotorate - m3} 670 349.17 233,914
d) P.5. tendon m) 7,150 127,57 988, 203
{e) Backfill ma 19,b00 Z2.10 54,684 |
() Concérele (Substruciure} {md 483,600 153.05 7,438,223
#£) Concrete , draft {(m3 25,400 153.05 3,887,47
n) Ré-bar {ton 5,430 1,920.00) 10,344,800 ]
1) Architectural work . ..8. 1 1 17,500,000.00 17,500,00
3 Miscellaneous ((aJEo{i))¥3% L.S. T 1,264,983.63 1,264,984
Subtotal 43,431,105
a}) Execavation , cowmon mad 211 ,a00 .50 1,248,700
3}~ b)Y Excavation , rock (K] 241, T00 7.08 1,928,766
Tailrace c} Concrete maJ 12,300 I53. U5 T,88Z,515 ]
{d) He-bar ma 370 1,920,001 y
{e] Miscellaneous ((ATLo(dT ¥R 9. T T73,112.93 173,113
Subiotal 5,943,544
a) Edcavation , common ma 6.4, 100 4. 50 283,95
(3)-3 b} Excavation , rock m3 11,800 7.88 94,164
Switchyard c} Concrete m3 4,000 153,00 612,200
d} Re-bar [ton 160 1,520.00 307,200
e} Misceilanheous ((a)to(d})}¥3% 1.5, 1 58,925.47 38,8925
Subtotal 1,936,439 |
TOTAL O, 11,08
Civil Works Total 218,661,962
2. Metal Works
e a Works
ITEM UONIT QUANTITY UNIT RATE AMOUNT
(Ringgit) {Ringgit)
Iy-1T""Penstock steel Lton} 92U b,900.00 B,348,00
17-% Diversion tunnel stoplod ton ) 650 3,000.00 2,216,000
17=3 Gates ton} 400 ) . | ' :
Intake Screen (ton) 470 3,500.00 1,470,000
gate & screen ['Rake (ton} BB 3,500, 00 301, 00077
{1} Tailrace gates i ton} 300 8,700.00 2,610,000
(TT= b Bottom outlet valve {ton} 360 &, 700,00 5,132,000
Metal Works Total 19,606,000
13 — 15




Table 13-3-3 Ratio between Foreign Currency and Local Currency of
Bach Cost [tenm

R L/C

b, Prefiminardies

{1} Site Preperation 0 100

{2) Road Relocation - g 160

{3) Enviresment ' 60 10
2. Civil and Metal Works

(1} Das | 50 50

(2) Waterway ‘ 36 64

(3} Powerhouse/switeh yard 31 69

{4} Metal Works ~ 80 20
3. Electrical and Mechanical Werks

{1} Turbine | 86 14

{2} Genmerator 92 8

{3} Transformer/Suitcigear 93. 7

(4) Transmission Line ' 77 23
4. Resettlement

{1} Reselilemeat/Compensalion | 0 109
5. Others

{1} Engineering 75 25

{2} Owner's Administratior . 0 100



Table 13-3-4 Project Cost for Major Project Component

Uit : Hillion #%

Hithout contingency

With contingency

I ten
: _ Total Damnm Pomer. HEnv, Dam Power Hnv.
(1) Site Preparation 12.3 s.902| 7.380] o 5.412| 8.118| 0
0.4 | (©.6)
(2) Road Relocation 26.25 o 0 26.250 | 0 0 28,875
(3) Bnvironment 15.549 0 0 0 15.549 | 0 0 17.104
(4) Dan C149.262 | 10.262] o0 0 171651 0O 0
(5) Waterway 18.689 | 0 18.689 | O 0 21.402! 0
(6) Powerhouse 50,7110 O 50.711 ~ O 0 58.318 | 0
(7) Penstock Metal 6.328| 0 6.348| O 0 5.9831 O
(8) Power Gates 7.861 0 7.861 0 ) 8.647 0
(9) Divgersion Motal 2,215 2.275{ O 0 2.503, O 0
(10) Bottom Outlet Metal | 3.132| 3.1321 0 0 3,445, 0 0
1 (11) Bottom Outlet Civil| 0 0 0 0 0 0 0
(12) Power E/M 141.795 o 141.795 0 0 ! 148 .885 0
(13) Resstle./Cap. 80.706 | 0O 0 80.706 | 0 0 88.776
(14) Engineering 50.848 43.221 7.62& 0 47.543 8.390 0
' 0.85 0.15
(15) Administration 12.712 1 7.627| 1.271) 3.814| 8.390| 1.398|  4.195
(0.5) (©.1) ©.3)
Total 578.438 | 210.437 | 241.682 | 126.316 | 238.944 | 262.231 | 138.950
Grand Total 578.438 640.125
13 — 17




13.4

FHERIE A

B12% Fig.
for Detail Design and Preparalion of tender Document 3J7F Fig.

i

THEHEE Fig.

RTERDEBYTHSE.
% 4 Ry
1990 EBHEeREE
1991 FEMIERE FRA
1992 AMLEEE. WISTEMM
1993 BB K
1904 AT EET
1995
1996
1997 & 2tk B R
1998 HREFERRLG
1999

12—0—1 Implementation Programme, Fig.

12-1-1 Fine Schedule

12-4-1
“Construction Schedule of Main Works {26 C . EEPTHEHEL BED .
SR L ETVCEEME RS ER L. '

13-4-HZRe, FREFIFHE FRESADERBICHLC

F/C L/6 Total
10° WS 10° ¥$ 10% K3
0 2. 05 2. 05
9.23 12. 65 21. 88
2.52 18. 92 21. 44
2. 10 20. 83 22. 93
26. 52 49. 25 75, 17
58. 35 55,41 11376
56. 65 £5. 62 121,67
104. 48 13.35 177. 83
4650 19.79 - 66: 30
8. 60 7.91 16. 51
314. 96 325. 18 640. 14

BIRHICHY 2 £ EAEHOFMMRE Table 13-4-1HTRT,

18
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vtw*ﬁﬁﬁﬁmﬁﬁbivﬁﬁ%ﬁﬁ B E LTRDGBRUTHET S,
(BREFFOFEOFMNIL Appendiz Attachment 14-1 I27R9)

oﬁﬁﬁ@@,NM$®%ﬂ%§$£T%a
o B M RMBEOREMIELT 19984 $ 5,
OF 4 AAT Y FL—Rid, FH ~U% LT 5,

1.1 B HEYO%2 %
LU N A D REROBE T OLANLEZ Fid. KOLBEY LTS,

oLEAKRNREBITE BLEBLUNKEEREFZ LN 60 (FHFEI2>NA b

WA L ERETS, (R§€ﬂ®ﬁ$@ﬁ$k£0<LM&ﬁﬂﬁ%u
Appendix Attachment 14-2UZRT)

O VENANBEROREHRENE . HARMIZIL67. 6 WL T35, WAkEEEL
T, 0.5 MOHEIEO>VTLRHT S,

o BAMEMEAE . 19864REEMR L & 12 LSRR (8. 155 X 10% 8 ) oxfL
T, WRETE. ADBNEBLY | A%L 00D PREE S/ TRELL
%lﬁxmﬁVuuﬁlﬁf#§?FVMﬁﬁ%mﬁ@ﬁﬁjt%ﬁ%ﬁ&bt
27.3x10° $/vearicDWTRAFE S,

o MEEY . BFEEHICL-THEETZLOLEL BRI, FrAH T
L— 10 BT, 14,994 105 $/yearThH 3,

o BE MR . RORMTH Y,

ALVERKARENB LWL LICRBENS . £10 VEHLLHE.
. LENLKRAREROBRTS. 6 » HBELLEHE.

A CCYNDIREIRE Y . SEARMIZIZ 3.5388/4BTUL 3-8 7%, BIEEREERLT,
5.0, 7.5 BLTF10.08/UBTUE L2854,

g7, VEALKRDRBHROMBIFOEENLHEZ FIL. ROEBITHE.,
o EHATHR YOBAWEIC. VEAKNAERBIUBRRI N, 120
2RBRENRETORS ML TEHBRT 2 HEORHBM L | BRENE
WAL ZHET S,
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o LENAKARBIHORBEE AL, BEINOBELARICER S,

o BB vew*ﬁ%%ﬁmﬁ%ﬁﬁ\ﬁwxﬁﬁbﬁﬁﬁﬁxwﬁzﬁ
6y ABEL2BEEERLTUTI,

o BB F O MBIERIE . T AL PEICE > T, EITH LA, N i
koo TR TIEW,

LidioC . MBS, cRLARERLAWVWE, BEL TR HSEScE s
%%@iﬁ%ﬁi% Lz, FofIEF<« A7+ L b 1G loBWVT 14, 485%
198 $/yearTH b,

Table 14-1id. 333% - HBSHC B 3 RREERLELOTH S,
Table 14-2%. R - MBAFICERT 2 EAHERTHD.

14.2 BH - Hi0FE

Table 14-31%. LEAAKDREFOBEREREHELLLOTHS,

Table 14-43. COTRDEEREBBMEEHALLLOTHN , Table 14503,
Table U-ADFHEEEEZAWT, LEAKNREH L FELRTHEN CHY TS
EEBRFEREABLLLOTHS,

7. Table 14-60%. COYRDMERREZXFHBLALATH D . Table 14-Tid.
Table 14-6FFBASRSE VT, VEAKNRER L BELEMBTENE (2]
Y YT ATEREEEAHBLALOTES, Table -8B XU Table 14-943,
Blics L <ML BENEORA . FROBREMEOHEKEEZRLLLOTH
2 . }
#7> Table 14-10 (3. Table 14-8B X UTable HM-IOFHEREAOT, B
LHEREETHBRLLLOTHS.

14221 #HEBH

BEHHE. LELKNREROBRME | »tw*ﬁ%%mmmﬁa;v
REBHBYRET I RREOBML ERHT S,
&b,bt»*ﬁ%%ﬁu\&m%ﬁﬁb\&%%ﬁﬁﬁéﬁﬁﬁ%ﬁ‘
$77. BEIZL B RENOBEHRESEZOT, ChLOFEREERTE,
Table 14-11{1)~ {2} . Table 14-3TRDL L Bk H BRI OIS R
B b BAEMERE X CREESY B E LS LLMRTHS,

14 — 2



Table 14-12{1)~{2) iX. LENRNFBEHRORESN N & EHh 0276
BLUU0S BRERLLALL 2oRBEEOFEERA (HEBR+TER) »
ERTHB, Fig 14-1, Fig 14-2 (1) ~(2) BLUPRIg 14-3 (1) ~(2)
i, Table 14-3B XU Table 14-11 (1) ~{2) OFNC DI~k Table
14~12{1) O BREUERDS 3. 538/ T — R K ERLC I b,

SR HDHMBOEHOBUERICH ST 2T 4 XA 7 P~k LEL
ARHBBFFOBFRABNEE (BIRR) THbH. TDLILFET., LIRRE
R E Table 14-13 125RT.

Table 14-13 b, LENANRENB LIUREBEHOBRBOALH 2 F L
WL EDRRREPHERLTRTLEXROLBNTH S,

HA moE B

{MW) ($/HBTY)
267. 6 3. 538
267.6 1.5
267.6 16. 4
240.5 3.538

- 240.5 1.5
240.5 1.0

. Note:

CEIRR (%)

g 5 Eh+ Kk Th+ KRR
6.7 10.0 (it 1) 11.8 (13.2)
9.5 12.3 (13.9) 3.6 (14.8)

1.2 13.6 (15. 1} 14.6 (15.8)

< 6.0 9.0 (10.7) 11,1 (12.4)
8.6 11,3 (12.8) 12.8 (13.9)
10.2 12.6 (14.0) 13.8 (14.9)

() JhoBffid . BREERMAA6. 133X 10° H8/vear
() MORME . JORBERERHIT. 3X10° Hs/vear LRALILLED

EIRRTH 5,

14.2.2 B H R

BEsEE: . LEVKDREN L MOBRERE oMl s btz k> T, A
HE YOBDHELEHLT. THERT2900BAL . EREENALE
HET 5, £ORFOBELCOWTEFT S,

BB S NN
R OB Od T (W
RERHFHEE IR (GFh)
LELRBENE ()
BBEEREHE (K
R & & 1 & (GWh)
TEMEMA (10° K8

267.6
265. 4%
1,581.3
372.12
1,209.1
1,401. 0
311. 86

14 -

240.%
238.58
[,421.2
372.2
1,049. 0
1,259.2
280,30

BRE. BIRREER
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FMEEE R
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Fhbb, VEAKAREROBBEENICH YT 5 EAWRE YOBH
BEEBRAER T2 b0L L, REHBEENBLFETE, JOZLRRE
BAREL CAKNREBIEIC. BRCELWOT, BRBMTRRHH
Wiz, BRSHER. REEFTERHEL . RERER AR LFE
Khp, $LERESNAR. WEENRE . PHBRRNSNARMEE LT
RO bhB, -

TOX 3. BEBENARBRLLOIE . BROZLEFL . VELAD
REFOBBAOIIINGC. m&%ﬁkiafﬁbh%%ﬁimﬁbhﬁ¢éhé
EMTK%%%ﬁL&Hﬂﬁﬁ%&M |

FORMUAERIT. ROLBUHEERS,

W %
BT oH Mg (W 676 2405
BEBEESHE (68 1,209 1,049, 0 Heat Rate
B W OZ OB (105 HY)  45.087 - 39017 e 2413 kcal/kRh
(54.848) (47.586) -~ 2965 kcal/kWh

hmeMIMHNM)ﬁ‘hMeMETﬁm6hthw*ﬁ%ﬁﬁ®E%
Bz, COBMIEBEMILLDOTHS,

FloROI-BREEAL. hMeMlMUNM)LrLfnThmﬁmi
N EE-TWa, LEAKNREHOBRRS 110%6IHML. D, &K
BXUBMTERS HBNSHLREDD LT ﬁﬁ%hu+%%§ﬁﬁ%
B, Fig 14-4i3. BLEBLAEERSTOHESREFULLLDOTHS,
%A@vtwﬁh%@ﬁmﬁﬁﬁﬁ%ﬂﬁ%%%ﬁﬁhxqfiw?& rm
EBDTHE,

CH A (W) FIRR (%)
267. 6 # 21,5

240.5 B ST
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MRS, 3. 5388/MBTU CLEBIRRIZ. 10 %3 #2 5,
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RILZHETL . FIRRE, 20 $2ML 30T, TOKNRBHOFMBL. D 0
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Table 14-3 Annual Levelized Fixed Cost of Lebir Project

Construction Cost (M$ 108 /vear)

Discount Rate(X) (90%) (100%) (+6months) (1190X)
6 46. 652 51.319 52.698 55,985

8 61. 374 67,675 i0.148_ o 18.977

10 78. 040 86.193 90.173 94.347

12 05,563 106. 775 112. 729 116.987

| 14 116. 949 129. 426 137.874 141.903

16 139.267 154,224 165.746  169.181

18 163.633 161.297 196, 537 198. 961

20 190. 11 210.806 230, 482 231.421

Table 14-4 Annual Leve!ized Unit Fixed Cost of CCYH Project

Cconstruction Cost (M$/kW-vear)

Discount Rate(%) (90 %) (100%) (110%)
6 140. 679 154, 341 168.003
8 164, 199 180.474 196, 750
10 189, 954 209. 091 228.228
12 217. 849 240, 086 262,322
14 947,783 273,346 - 298.908
16 279. 656 308, 760 337,864
18 313. 375 346.226 379.076
20 348. 860 .385.654 o
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Table 14-5 Anpual Levelized Fixed Cost of CCYW Project Assuming Its
Generating Capacity is Fqual to that of Lebir Project

fn case of 267.6 HH :

_ Construction Cost (H$ 10® /year)
Discount Rate(¥) (90 %) (100%) (110%)

6 37,345 40,972 44.599
8 43.589 47.909 o 82.230
10 | 50. 426 55,506 | 60,586
12 57. 831 63,734 69.637
14 £5. 777 72.563 79.349
16 74.238 81.964 89.690
18 83.196 91.916 f00.631

20 92.609 102. 377 112.144

In Case of 240.5 HH :

_ : Construction Cost (M$ 10° /vear)
Discount Rate(¥) {90 %) (100%) {110%)

6 33.063 36.823 40.082
8 | 39,175 43. 057 46. 941
10 45.319 49.885 54. 451
12 51.974 57.280 62.585
14 59.116 65.213 71.313
16 66.720 73,664 80.607
18 74,765 82.602 90. 440

20 83.231 92.009 100. 787
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Table 14-6 Unit VYariable Cost of CCYW Project

fue! Price Fuel Cost Variabte 084 Cost _TotaI:Unit gost
(M$/MBTU ) (H$/Hih) (M8 /Mih) ' (M$/MHh)
3.538 35.290 2.0 | 37.290
5.0 49.873 2.0 51,873
7.5 74.809 2.0 76,809
10.0 99, 745 2.0 101. 745

Table 14-7 annual variable Cost of CCYH Project Assuming Its
Net Generation is Equal to that of Lebir Project

Fuel Price ‘Total Unit Cost - Annual Variable Cost
(HS/MBTH ) (M8/Hith) (M3 10¢ /year)
3. 538 37.290 ' 13.878
5.0 51813 19. 305
7.5 76. 869 28.585
10. 0 161. 745 - 37.865
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Table 14-8

Present Worth Value of Benefit from Improved Irrigation

(Calcutated in the Economic Price)

o (H8 10° )

Discount Rate  p.oioct cost gam cost RCPIACEMERT poraciv Nt Benefit
(%) Cost

6 16129 40.089 2,874 517,350  358.288

8 110991 29.669 1761 370,429 229.008

0 106719 22429 1.098 278,913 148,667

12 103.199 17587 0.696 217,199 95.717

1 100.333  14.208  0.448 a0 59.215

16 98.043 11753 0.292 143.115 30,027

18 96. 261 9.922  0.193 119.937  13.561

20 94. 929 8.517  0.129 102.200  A1.375

Table 14-9 Present Worth Value of Benefit from Improved Irrigation

(Calculated in Market Price)

(M3 10¢ )

Discount Rate Project Cost OfH Cost NePIacement  p. oeit  Net Benefit
(%)
6 e stats 2941 551.474 362,501
8 128,752 37.082  1.802 395,477 227841
10 123.795 28,033 1.124 296,571 143.619
12 119.710 21,980  0.712 230. 599 88.197
14 16,385 17753 0.458 184.637 50,041
16 113.729 19689 0.299 151.418 22, 701
18 111. 661 12.400  0.198 126. 655 2,396
20 MeUT 10644 0.132 107.712 A13.181
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Table 14-10  Annual Levelized Net Benefit from Improved Irrigation

G (4% 10° /vear)
Discount Rate Calcuiated in Catculated in

(%) Econonic Price © . Market Price
6 | 22,13 22,999
8 8720 IR T
10 14,994 14. 485
12 11.526 10. 620
14 : 8. 302 7.016
16 4807 3634
18 2. 142 | | 0.431
20 AD.2T5 AZ.636

Note : The Figures are Levelized over 50 Years from 1999 to 2048.
The ‘independent internal rate of return of the irrigation
project can be obtained from these figures as felliows ;

EIRR = 19.8 %.
FIRR = 18.3 %

14 - 12
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“lg. 14-1 Annual Levelized Cost of Leblr Project without Regard

y

200

150

Lebir FRroject

N

to Benetit from Flood Control and [mproved Irrigation
{ Generating Capacity 267.6 MW )
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Annual Levelized Cost ( M$ 108/ Year )

Figla-2() Annual Levelized Cost of Lebir Project
l.ess Beneflt from Flood Conirol
Generaing Capacity : 267.6 MW )
Benefit from Flood Control : M$ 16133 x 108
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Annua! Levelized Cost { M$ 108/ Year )

200

Figl4-2 {2) Annual Levelized Cost of Lebir Project
i.ess Benefit from Flood Control

(Generoilng Capuacity @ 267.6 MW _ )
Benefit from Flood Control : M$ 27.3xi086
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Annual Levelized Cost { M$ 108/Year )

Figlda.3(1 Annual Levelized Cost of Lebir Project
Less Beneflt from Flood Control and Improved Irrigation
Generating Capaclty : 267.6 MW
Beneflt from Flood Control : M$ 16J33x108
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Annual Levelized Cost | M$ 10%/Year )

Figl4-3 (2) Annuol Levelized Cost of Lebir Project
Less Benefit from Flood. Control dnd improved Irrigmion

(Genemﬂng Capacity : 26?6 MW )
Beneflt from Flood Control © M$ 27.3 xlOS
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Fig. 14-4 Sum of Annuol Levellzed Fixed Cost of Leblr Project

and Annual Varighie Cost for Additional Generation
by Existing Thermal Power Planks:
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