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:charge Eollowing power geheration and the iarge'scale reservoi

Chapter 10 Stu&ies}qﬂ Relative be#eldpmeﬁtéfié#s'th?;

LE . - Lot P T S R T T S L R
S RO EU N v etz Sieo itrInt TERooon mARlos ol

10._1. _ General

" The primary objective of the projeet is to pror de peék powef-
generation which is considered valuable at the uppet dam and to cope

er_utilizatio_,

—scheme and a pumped*stOIage sche&e by means of ‘the'se” dems

éreated by the upper dam uill sufficiently meet vater requxrements, {e is_
believed_that latent yater utilization ef[ect to_be provided by this
Project uill be Ieiatively r%earkable.qir_ﬁ

CLES VI e PRl wdl a0 e 3

"he diversion scheae is judged to be in’ approptiate in vied'of

the. estimated construction costs of intake faclllties and pouer generation
) benefits.

AR ST EY D : 3 AR HI I

P R 34T

' The pu&ped-stofage schemes should be determined in due eonsidh

eration of a trend of pover deeand in ‘the future, daily lbad eurVe ‘and’

availability of surplus electric power during midnights.

The favorable storage efficiency and léss head fluctuation of the
uppér and lower daas {ndicate that this Project wili be technologically '

'possible.
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10,2. Plood Conttol

L s
f L

_ In the lower reaches from the lower dam site up to the con—

fluence of the Tembeling River with' the Tekai River, there are only .
| houses perhaps belonging to a minority mountatn group, and industrial -
-facilities are hardly observed

L
[

:caﬂ_befanticiiated of effects
to be caused by’ flood c0ntrol by the upper dam and iouer dam upon the -
: main 1ckax Rlver. L o . S T

T S e P IR IEPIE AL DU HELEFIPRE FUEE B

Accotdingif;'no gréat expectatio

~ and 1972. (Refer to Flg. 10-1)

S Since the catchment area éf the Tckai River Basin accounts for - -
' u"a qery few percentagc iﬂ the éatchméﬂt area of the Pahan River Bas:n : .

where Temerloh site is located the effect Of tlood control by lekal
Dam will be small.’

HES cen t o st o Eoa- ;, f-.'._.;f’:(--.:' -
,:—.‘ Tesd :=<.~_-r—:.'.' S NN (R

ey E

M .
fphni

Fig. 10—3 also gives reiatfons between the maxiaum Jischarge_:;

and flood control discharge in case flood 15 cbntrolled by Reans of
gates for flood conttol at the upper_dam., '

_ According to the ﬁethod'ofuflood control lwater from ths; o
T
flood uill be stored at a certain ratio against the 1nf10w ‘up to’ the .
peak 1nfloa._ After reaching the peak 1nflow, a certain quantity of

water vill be discharged - ;jj
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10.3. Water Ut’iii"zé\ﬂon

No concrete plans andlog schemes for utilization of water from

the Tekai River have bcen uorﬁed out to meet watér requirement for water
supply, industrial water and water for agricultural use in the areas

:

T

down-stream of the Tekai River, ' .

s

_ Hater discharged from the upper dam uill bé used for meeting peak
demand. Such water will be kept constant by the loser dan. : L

This wili ensure gtable vatex supply to the,main Pahang River.
Some of such water 9111 b ufilized for meeting the ittigation réquire—'_-
ments of agricultural Iand in thé ateas, rcpfesenting latent or poten—

tial effect of Hatér utilization‘ e

Ihe plan 6f operation fOr irrigatloﬁ wdrk in the Pahang River
.Basin is 48 given in® Fig; 10—&' “fhe $aid: blan is: being impleaented 3%
'the-NatiOnal $mall Scalé il Ation’ Projeét on ‘thé - teéponsibility of _
the Hiniétryhof:Aééiéﬁltdfd‘irrespective of” hydré-eléCtric dam projects. : ;iﬁ_

EAFES : ;'-

Daté and findings on ptomising crdps, aéreége under cultivation,
itrigatioﬂ efficiency, agricultutal productioﬁ systeas, manning schedules
(sthedules for mobilization of man power) are not available.- Incidentally,

benefits accruing watet utillzation are not incorporated in the economic

analysis.
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10.4, Diveréibh'Shéeme .

R

Benefitf cauSed by increasé in eleciric energy‘generation due

o intaké “of watef from the upper stean oE the Tbmbei{ng River to the Tekai
-River Are- studie& in tﬂe ecénomic analysis. '

Por the purpose of undertakiﬂg the work, selection of three
ecandidate sites was made by means o[ a topographicél map on*a séale of
fll63 360. Then, calculation of electric energy generatiﬁn and éstimates
'of costs of intake facilities wefe prepared by reference to the length

S of diversion tunnels and: the” catchment ateé théreby obtaining the

figure of . BIC and B— (Réfer €6 Flg..lO 5)

_'{—,,1—.?- nie --1:- ::- :
fei)',fl’ﬁ 3 'uequivalént to a catehment
Aq Catchment Aréa of Intake (84Q4 kmz)
PR U Catchment Area of Upper Dam (1 200 kmz)!;'
:’ﬁiii)f?{*”i AT R GRS LI

‘“”?the intake 4ve 56 émall as 3 1 m3lsec and 1 9 3lsec. iﬂé?é:
'fore, the maximum intake volume has been determined according

" to' the minimum section of a tunnel. -

 ;i{i) Electtic energy generation and rated output were calculated
B "upon éstablishment of the optimum scale of ‘upper dam.

. The tesults of this study are as Shown in Tables 10-1 and 10-2,
It is not judged that this dlversjon scheme is effectiye,
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10.5, Pumped-storage Scheme

S 33 L) apparent that a pure pumped storage scheme cOmmonly

) implemented in ove;seas countries 1s not suitable topographically, ﬁi
{;geological and fiom an economic standpoint in formulating a. pumpedn.p—a
. storage scheme on the Tekai River.‘ Only a mixed pumped-storage schene
will bé conceivable as'far as’ the Tekai Rivér 18" concerned; The . '
characteristits of Ehe Tekai River has & Very ‘géntle gtadiént Hith ‘Anv
:-Opén valley. ', Syniamin R i:,r_.-=; .,\?‘,.—f: 1:_5, .

reservoir storage over dam volume) can be exp _

constructed at the gorge construction of ‘a canyon of uhich geological
'conditions Seea "to bE faﬁorable. - 'f””'if‘”*_st’ R

In vieu of the above condition

_ ;?itgﬁiiiz_"possibie for a
'latge quantity of storage o be obtained if damming up is ndde to sote
exteat,’ S ' i

Accordingly, a shallow effective depth will fnsute A reservoit _

storage capacity only for pumped~storage purpor

'—fluctuations in the head, the areat ill Be ui-able for a m1xed

pu-ped—storaged power schene

It is proposed that necessary studies be made on a mixed 7
: pueped-storaged scheme to bé implemented together with the series (two
daﬂs) development scheme, one of the components included in the Tekai

Hydro—electric Power DeveloPment Project, described in this report.

the lower reservo1t involved in the seties (two dams) development

- scheze is 3,400 x 10% n® and 265 X 106 3, respectively.

O T U U I DI S SN ST S R T S R I {

“'132 -

- Since-there are Féw -

0



The available storage capacity of the upper reserVoir will

X i.‘}--‘) shd

. as the effective reserVoir stOrage of the above mentioned reservoir 1s -
.sufficiently large." ‘

En the event that the full supply 1eve1 of the lowe"reservoir
under the present scheme should be dammed up by D 5 m, it uill be L
possible to ensufe a reservoir storage capacity of approximately 106
only for the pumped storage purpose. ’

'(b) Seale 'af Pumped—stera'gé_'?dﬁéf Generation

If the above-nentioned reservoir storage capacity is used for

' V?six houts of peak duration identical Hith the Operation hours for peak

' duration for a power plant in the uPstream, the Eollowing formula ean
bé expressed in order to Obtain a scale of 350 000 kW as a paxinum
routput of the said power plant.

1? ﬁOO'odo'i' e .5 L . R
6 hr X 3,600 secfhr = 356 m3/sec (Maximum Turbine Dischargé)

9.8 x 0.82 x 556 n¥/sec x 79 m 5 350,000 kW

: (e) Tiee of Additibn 6f'biant'ﬁnits fof'Puepéd¥storage Péier'Biant

The time of addition of plant unit(s) for a pusped-storage'
'power plant 9111 bé dependent upon ‘a general trénd of power demand
conEiguration of IOad curve, availability of surplus electric pouer

during the mldnight.

Now that’ the subjects are yet to ‘be studied 1t 1s,: of course,

1mpossib1e to deéide on such txme of installlng additional un:ts.

_ C It 1s suggested that the sace portions of uork be éarried out 1n
making advance investuents beforehand on the occasion of undertaklng
: required uorks involved in’ the series (tvo dzps) develoPL sent SChe&é in
anticipation of addition of uoits to a punped-storage poaer plant in
~ the future.

= 133 -



(d) Desirable ﬁoxké tb.Bé‘Bndcftakén:bylAdyaﬂcé.Investmenis'

X S E.‘ =5 .
Structures of which addltion will not be po;sible or Hill

require an enormous amount of costs at thé Eiﬁe of additing plant units
to a pumped storage power plant will be,

(1) Portions to be dammed?hp kbr lower dam R

(2) Screen and gafe of intake Eor pumped—storage power plant
(3) Founéation fér poser plant T 1': L .
) Dfaft ¢ube and draft gate 'i:" :'jl : f:i A

i
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Chapter” 11 ‘Desdgi of Pacilities and Structuies

The conéepfioﬁ 6f a- basic design “foi upper and lowef damé 15
summarized as follows"

- {a) Designuﬁlbod':u

- The dédign flood 111 be a flood with'a: probability of lll 000
 year and_ its hydrograph is drawm according to the: tank ‘model method by
"ype ‘A of a rainfall pattern. (Refer to Fig. ll 1)

'“; Design flOOd at upper dams1te‘;:§b 500 mjlsec., g
Design fléod at lowef damsite"“QD = 5 000 malsec.,;‘,;

(Sén%ee 3 3 5 13 Vol 3 Pahang River Basin Study)

L

& (b) ing-ug

The height of daEming-up Hill be 5 m.r: o

The design flood discharge of the'diVersiOn todnel’ has been
deterained ‘wlth: *'probabiiit’*‘f 1/20 ‘yéat' fiood’ in” caséﬁof a fill type :
dan. and uith that oE 1!10 year flood in case of a concrete dam

, _ As far as a dam of fill type is concerned floods accuring
' during construetlon uill be treated only by means oE divetsion tunnels.

:T In case of a conctete type dam, arrangeaents have been made to
enable such flood to be infloued threugh e bypass on the Bain dam in L
':'addltion to the said diversion tunnels Eor a rockfill type dam so thal i{
the burden of tbe diversion tunnels ¢an be reduced

=

(c) zzge of Data.

A type of daz uhich seeas most suitable by topography and geO* -
1ogy at the daa site has been selected. The types of dams aré as fbllows*

Uppet dazsite” iiasd Rockfili type dan’
Lowef damslte iives Conereté’ gravity typelaam
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“The dam slope: 1n the upper fate of dam has been determined based
upon data concerning Kenyir dan and others. Detailed studies on con-~
figuration of the dam aré to be made at the next stage with the aim of

reducing embankment and economizing construction costs of such dam.:

. Upstream Batter of Upper Dam Rt 13303 Brinesn
' Downstream Batter of Upper Daa ,21‘1 75;'-_
Upstreas Batter of Lower Dan R T 10, 101
- .. Downstream: Batter of Lorer Dam - _f;'f!;(_)_J()._i

5 = - - . N St ’

(@) spil ivéz

Studies Here made on vhich side of both banks spilluays with -

As a result of the studies, it has been concluded that spill—'
ways should be constructed on the left side bank because the constructidn'
costs of the spillways are less.

Botb cases of discharge by a free overflow weir and by a o
'regulating gate. were studied in connection with the: above—sentioned spill—

ways, . Because ‘of economical aspects, a- spillway with gates bas been ------
adoPted PR T e

i 1533" Consfruction Coét (106H$)

Spilluay wlth gates on the’ nght bank R 52 i
S - vlth gates on the left bank _7C tji:' iﬁﬁif: o .
i ' thbout gates on the left bank o &1 R

Spillwaystvith gates for control of discharge for lower dam

seess to be more suitable than those w1th a frec overflow weir, which i

will reduce the effective head ot the upper daa and vdll cause dazming up.

A radial gate will be employed as a gate for control of discharge.
The véluse of the ‘reservolr 1s so large as té be 3,400 x 10 m3 ih'éase
of the upper daa. The spillway has been detersined upon calculation of

reservoir operation in view of a reservoir Storage effect.“

As for thée Jower. dam,. spillvays have been designed iﬂ the .
section where the maxiuu1 inflow depending on discharge Ero- the upper

dam and inflow From the catchment avrea can be discharged.
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(e} 'Stilliné Poql

2 ha's been desigued thatia" stillihg facility at the end of
a- Bpillway be provided with -& vertical apron and end. éill

A

- (f)__Foundation Treatment ]
Blankét grouting ‘and : curtain grouting ag’ foundatiOn treatment

' will be required for ‘the: purpose oE stopping water to! inflltrate into o

a core’ zone of the dam. Consoiidation for improving thét ¢conditions: of -

“a foundation in 1005e portions close to the surface of ‘the foundation

o and consolidation gtouting for stopping uater wiil be also requzred

(g) Iﬁtaké‘aﬁé féns‘rock | o
The depth of deposited silt in the reservoir ‘was calculated
: based on deposition of sediments for a- period of 100 years._ However,
the intake for lofer danm will be- provided witb an inc11ned type inlet,

-which uill be more economical mOTé “than a intake of tower type. A

3 roller gate w111 be adopted as a gate for controlling discharge.

As far as the lower dan is concerned a nulti-stage gate fixed
with the dan will be constructed o meet the irrigation requirements in

the future.' The numaber of lines of the penstocks will be two in consi-
'deration of maintenance and_ inspection.

o At the entrance of a turbine, a butterfly yalve wlll be equ1pped
‘fith._ At the outlet of a turbine draft a roller- gate conuonly usabie

for two outlets will be provided thereby enabling turbine and drafts
to be repaired and checked.

() gydraui‘ie rursia‘e

_ A franeis type turbine is advantageous in respeet of handling
and naintenance.' Costs of manufacturing of and CIVil uorks for the said
turbiné are less expensive, compared with a turbine of Kaplan type.

Aeeordingly, a francis type turbine has been selected for the upper dan.
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) Power Plént.aﬁd 5w1tq52§3§ R e

O The power plant is to be locéted immediately downstream of the

dam._ Likewise, he layout of providing an outlet immediately doﬁnstream
of the power plant has been prepared

P "‘:.\55.

Since a favourable foundation depth is foreseeable, it is pro-
posed €0 adopt a barrel type’ foundétion whieh is. more eeonomical. The

switchyard is_ to: be eoﬂsttucteﬂ elose to: the power plaﬁt 1 any casé’

[
e

because of- availability of suitable land

T L T . e L. . ea b = - - F K
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“lixh. Chapter 12 Construction’ Cost Estimatés =~
-ié;1f!!céaera1fé

€ L

. Liﬂ; The estimated construetiol_costs afe composed of (a) Costs of

civil wotks, (b) Cbsts of electro—mechanical equipnent; (c) Engineering
fee, (d} Administrative costs and (e) Contingencies.

LSS R S ST Y € Lot e X T
SET-RE S U S L AR DI I ERS

_ Items of estimation aré - limited to major oneés included in the.
f costs of civil HOtkS conceivable at the preliminary etudy stage.

-In order to make up for 1tems of work vhich arée not incorporated in the
major itees,'costs equivalent to approxlmately 5 to 10 percent of these
’ of eivil works are enuaerated aé an item of niscellaneous eoste by

o reference to the actually recorded construction eosts of the Trengganu

Pro_]eet .

13 pEt.ent of theicosts of civil vorks statedrin (a plus o

thOSe of eleetro[-echanical equipnent fe regarded as the engineering
fee in (c) The adginistrative costs in (d) are equivalent to 10
petcent of - the tetal costs “of c1vi1 “works in (a) and the eleettol
meehanical equipment in (b). The contingencies are equivalent to five

pereent of a total of costs of (a) (b) {¢) and (d).

'lé.i.i Unit'Rete

The unit ratee used for estimation of the eonstruction costs
are based on those for the Trengganu pro;ect under construction by

feference to unit ratés involved in projects of 3 s1ei1ar nature? such as

Temenger, Kenering and Bersia Projects,
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In settlement of these unit rates, contraetual conditions of
uorks, escalation and 1nf1ation wevre also taken into account. In order
" te refine the work, 1t is deemed necessary ‘that detailed studies be
: undertaken in connection uith the number of working days 1n the respec~'
tive seasons, kinds of construction tools and instruments, determination

of fhe ‘auber' of the said tools and'instruments, comphtétion of hive and

Tent,” tfénsportation distance etcl v G R

;g/,-_-;-_ N O S B A e L R e N

The.nnit'reiéé for civil works are as sumrarized in Table

12-1.7 .
12.3. 4_;i_lf§s'i;‘.‘gn-iai§ési' of r;é@s';r=u¢¢iaa'_¢os'eg -

i
Har N iy 2% - J =
H E
s 3 - T3
H B e
IR JU ¢ -
3 £ H B
L. ' -
v : i
.......... 3
R =
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* “chapter 13 Benefit

13,1 cénerél . R __‘lnf:";ﬁ’: B

The meaning of the benefit in this chapter is the
benefit gained from the alternatlvé thereal power plant for

'justifyl g tﬁe nost Optieum size_‘f the roject, though detail

analysis of the benefit of . the Tekai hydro-electric project vill be
}'carried through detall fe391billty study of the project.

. . : : : SRR SV Lo -
; i . : b

. B . 5 . p a e

. In calculating the benefit out of the alternative thermal .
pouer plant, the value in the follouing table is employed on the
’assumption that the Tekaffproject ha§ the undermentioned 1ns€alled '

_capacity and generatlng energy. ”Anotheg_assumption, Tekai hydro pouer
_‘station bears the dally lnad simllar to the Sultan Idris ji g (SIHY) hydro'

'power statibn is also adopted ; ' ?&
. -Iteas._ 1 Installed fjAnnual Generating ' -:?lént'e:
Location ~ Capacity (k") - Energy (106 th) Factor -
lGpper s:itei‘ S oee00 | T 3.7 _f | o.40
(ower site . | 24,000 R T I
Total - - | es,000 | - 3060 0 0.37

13.2; Benefit Cost of the Alternatlve Thermal Power Plant

Five (5) unlts of package type 22 HH gas tutbine are finally
pieked out as Eor the total output - 9%, 000 kH on the point of view that
the plant cost is lower and operation cost is cheaper compared uith

another alternative power ‘plant ¢onsisting of two (2) units of 22 MW
' gas turbine and one (1) unit of 50 HH steam power plant. '

Daily running hours for these fxve (S) units are esteblished
“shown as Fig. 13-1.
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Daily operation time, annual energy generatlon, plant

efficiency, annval’ fuél consumption for génerating energy, operatiOn

days, fuel consumption for start—up of these five - (5) units are caleu~
lated as shown in Table 13 1

- Flgi 13 1 Hodel Dail? Power Genéféting Curve REPE
L ‘: of Alternative Thernal Pouer Station

100 }i_w
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13.2.1, ééiér.;létiéﬁ | #6m¢1’5 ’fb-f’ Benéfi‘i 'éaé‘t

' Benefit cost. is expressed by the followlﬁg formula' B
B = Anﬁual fixed cost + Annual variable cdst

PR L P S

1) Annual Fixed Cost

PRI

(a) Consttuctio"costlkw

;basis is aSSUmed to be US$250IkH._ E,:, 1,:' _”_g-
US$2SDIkH X é 2% HSSSOIkW (1 uss =-2 2 H$)

-Annual capitél cost:is;f7 FEN
_H§550 x ‘0. 10?6 = H$SS agfkw

'Presumed life of GIT ; IS'years Té:é"- 3 %é
o 0 10?6
;Operation shift.: 4'persons-x:§ group = 20 person. s
;5.1; L g ?_ daytime shift _f; 2 lﬁrperéon '
: 11 ' N - Total 30 peréon
Annuai personnel exPense. o ;-'; g- ‘ é
- K$8 500 X 30 person = H$255 000 : :
(Personnel ekpense. H$8 SOOIyear person)
Annual personnel expense per kﬁ _;:f i

(c) Haintenance costlkﬂ

 H$550/% % 0.03 & Hsae, S/ ...“—i.‘;.;..j;.;.;.',;;.:.i”(:‘n
(32 of consttuction costlkﬂ) ) E_; '
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Accordlngly, annual fixed cost of (1) + (2) + (3) 1s

. 55.89 + 2.7 % 16 5= H$?5 09ka '

' 2)':VariaB1é'Cost

. Tbtal aﬂnual fuel consumption for gas turbine is 91 521 ton
as given in Table 13,2, . - .
Assu-ing the fuel cost oE H$506]ton for residual oil fuel
cost per kWi w111 be H$0 ISIkHH :
9. 521 ton x H$506 + 306 x 106 kWM = H$0 IS/kHH

Therefore, Benefit sést - (B) is‘

13.2.2.

aé follows;

?5 09P ¥ O 152 (H$)

Noté§  P: Output of Tekal hydro station (kH) e

E = Annual’ energy of Tekai’ h)dto statlon (REH)

Benefit Cost -

‘Benefit cost of the series (tow dans) development is calévlated

B = (102 3 kH ¥ 1.5 ku) % 103 x 75,09
T4 (22406 kun § 10157 kHH) ¥ 10 x 0,15
n$57 49 x 106

Installed Capacity : Annual Energy

| )R (100 1)
i) Upper Dam ',102.3 e _“224.6.‘

ii) Lower Bam - 1L.5 ' 7 '101;?

In case of alterntive power plant con91sting of tuo (2) units

‘ of 22 Mo gas turbine and one (1) unit of steam power plant, benefit cost
is expresSed by the followlng formula;

= 137.1p’ + 0.151B (H$)

—_145 -






. CONSTRUCTION SCHEDULE






Chapter 147 Constiuctisn Scrdadte

that the installed capacity ofﬂa power plant be IOQJMHVas the majot

'-ifeatures of a series (t o daﬂs) development scheme in- connection with

'that work involved in the proposcd acneme is to be undertaken 1n a

normally conceived standard manner.: sfaga-‘***

'construction work; thls feasibllity“tndy 1s expeited to be‘completcd

around in the middle of 1983.- Then necessary investigations-_studics,

';analysis and computations required for. the perEormanCe of definite

_studies (designs) will be performed for approx1mate1y w0 years. Teie

‘.-,s.- E [T 'r'v'

Preparation of design reports,_bidding docuﬂents including

rfspecifications, various forms and prlce tables, bidding for SGIBCthﬂ of

contractors, approaches to financial sources’ and contract award u111 EE

5require a per1od of éne’ year.,

R I B

Accordingly, co1struction work will be commenced at: around
the -iddle of 1986.

1he construction $chedule after ¢ommencenent] of construction
Hork is as! shown in Figi 14=1,-: Since construction work: is undertaken
‘regarding the éeries (two dams) deVelopment schese) steps of beginnlng '
constructxon work ‘should be further studied at a stage when' thé' scheme :
will be f:nalxzcd
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The following items were {ully taken 1nto consideration 1n ’
preparation of the construction schcdule. '

| 1) A construction schedule for cOnstruction of upper dam of
‘ .uhich construction ‘cale will be large and relevant power plant

by preference shoulé be consldered

-,- PR FRNCE £ SERRIE B O S S !:”_-*_it-, PRDTER et

3-11) Construction of lower dam -and félevant pOHer plant shouid bé ‘¢om-
renced belatedly. Their éompletion time is” to bé synchronited
vith the cowpletion oE upper dam and relevant power plant in
érdef that the_said facilit és maf'be put into ﬂération at

‘ the same time;

G e RO R R R

: iii) ‘As’ for the reservoirs, it will be preferable to commence subJ:

_ mergence ét a stage when banklng and concrete placing for the- .

facilities wiii be made in the first §Ear__"i*

el PRSI PR H S - 2

- Im the second year tempdrary closure, construction of temporary'
_dlversion tunnels wili be undettaken Construction of Ehe méxn dams willr

be coapleted in the third and fourth years.' s

= o i EUREHE RN T

Subuergence should be connwnced 1n thé middle of the fourth year

I when construction of theé main: dams wlll be progressed to some” dééréé"“

FRRNIEL

Construction of spillways, intakes and serge tanks uhich have'
“no 6irect relaticns uith diversinn tunnels should be conne1ced in the

third.year. o L ' g Cien ,;_:ffléw '

PP (1t is also suitable to commence éonstructibn of the pouerh0use
'and switchyard in the [ourth year to be in tlme fof instéllation of
_electrolmechanical equiprent which will bégin at’ around the middle of
the f0utth yeari. . el i ’
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Commissioning of the dam-and pouer plant at the end of ‘the
fifth year can be anticipated provided ‘that the ptoposed construction
schedule is to be put into practice smoothly, '

_ However approximately twenty two months are allotted to the work of
.banklng the nain dan (especially a core zone) which raises the most N
serious problem in connection uith construction work in tropical ueather

_areas with euch’ precipitation.

This period of time will be more than enough to complete the
'work stated heteinabove. So far as lower daa and releVant power plant
: are concerened, consttuction of both facilities may be comeenced in the
'Asecond year because Balﬂ access roads vill have been constructed expect

for access foads of ahich partlal portions ina banking area will require

construction for transport of materials and equip*ent.

At the end Of the thicd year temporary closure and temporary
- diversion tunnels will be completed ‘1t will be possible ptoceed to

,consttuction of the wain dam 14 the fourth year.

In the event submergence should be commenced slightly befOre
_§coepletion of the dam, say early E the fifth year, it is anticlpated

‘that coemencetent o{ dan operation will be mater1alized at ‘the end of
'the fifth year.
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Fig. 5-3 SYSTEM LOAD CURVE (1)
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Fig. 5-4 SYSTEM (OAD CURVE (2)
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F19.5-5 SYSTEM LOAD GURVE (3)
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Fig. 5-6 LOAD FORECAST

(1) MAXIMUM OUTPUT (MW} 1981~2000
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Figél msmeunaw oF MOUNTAINS
AND RIVERS IN THE TEKAI RIVER" BAS[N |

( From 11500 OQO Geological Map of West Halaysia,
Geological Survéy, Malaysia ) '
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| _'th 6 QUTUNE oF GEOLOGY IN THE SUNGAI TEKAL AREA

(aster KHOO HAN PENG W1, Pﬂae 43, Annuol veport OJ the geo!og!coi 3vrreyol Mnbysit)
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Fig.6.5 GEOLOGICAL MAP OF TEKAI UPPER SITE
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6 GEOLOGICAL PROFILE OF UPPER DAM SITE
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o Fig. 6.7 GEOLOGICAL MAP OF TEKAI LOWER SITE
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Fig.6.8 GEOLOGICAL PROFILE OF LOWER DAM SITE
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Fig.é9c>  RELATIONSHIP BETWEEN £.Q.D. AND QUALITY CLASSIFICATION OF ROCK
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