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Table 8-1  Outline of Rainfall Gauging Stations

: Altitude | Latitude | Longitude '
“Ref. No. Station Name Gauged Period
‘ m ° N o.r_E
6065001 | Kanbarangan 2146 | 06 02 |116 33 | 1957 - 1983
6065002 | Kinabalu: 1623 | 06 02 |16 32 | 1971 - 1990
National Park
5966002 { Kundasang 1,372 05 58 116 40 1961 - 1986
5066001 | Ranau Agriculture 548 | 05 56 |116 39 | 1954 - 1986
5966001 | Randu JPT 549 | 05 58 |116 42 | 1980 - 1990
5968001 | Tampias 220 | 05 42 |116 51 1978 - 1989
Tabfe 8-2  Outline of River Gauging Stations
: : Altitude Latitude Longitude Catchment
Ref.No. | Station Name ‘ . Area
| n “ JUN| ° ‘"E kd

6065401 | Kinabalu: 1,460 |60 0005 | 116 09 10 1
o National Park b
5966401 | Bedukan 390 055500 |116 09 10 200
5768401 | Tampias 220 05 43 05 116 51 35 2,010
5770401 | Tomboloi 98 |05 44925 |17 0300 2, 460
5872401 | Porog IT 105 5115 [117 1340 3,240
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Table 8-8 Flood Discharge at Mesilau and Liwagu intake Dam Sites, and

Naradaw Powsr Station Site

Jt 7K i (ud,/s)

B | Bedukan AR Mesilau BUKIAMIAS | Livagu BUKYAMUS | Naradaw S6aBATHIS
(C. A. =200kd) - (C. A, =28ke) (C. A =31k (C. A, =34kd)

Gurbel Lo’g—Nor'ma_l Gumbel { Log-Normal | Guabel Log-Normal j Gumbel | Log-Normal
S5 | 30 | 20 | 90 0 | 10| s | 110 90
10 £ | 440 0 | 120 | 9% | 130 100 140 110
904 | 5401 430 150 120 | 180 130 | 180 140
50 4E | 670 560 180 | 150 200 160 920 180

100 &£ | 770 660 210 | 180 230 | 190 950 210

Gunbe | 3O
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{1981 — 1989)

Mean Rainfall

“Monthly

Figure 8-2-
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Monthly Mean Temperature (i1981— 1989)

Figure 8~3
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Figure 8~9 Relation between Specific Discharge and Catchment Area
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' F.i:gure 8-10 Flood Discharge at Bedukan Gauging Station
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Table -2 Comparison of Alternative Plans

Met Head Installed Capacity (Max. Discharge)
Pavameter . 1 Unit _ _
115m| 170m| 1,200kW| 1,600%W| 2,000kW]| 2,400kW
(1) |Catchment area km* 60.3 59 59
(2) |Net head . ' m 115 170 170
(3) {pbesign max. discharge mi/s | 1.33] 1.20 0.89 1.20 1.48 1.78
(percent in a year) 4 1 anl (s] . o) e
(4) {Installed capacity @ |1,220/1,600] 1,200{ 1,600 2,000 2,400
(5) |[Firm peak power (QSZ) W 400 . 560 560 560 560 560
(6 |Supply capable energy owh | 7.2| 9.7 7.8 9.7 11.3] 12.8
(7) [saleable energy _ Gwh | 6.7 8.7 7.2 8.7 9.9| 10.8
(8) [construction cost 10| 10.6| 11.5| 120.2] 11.5) 13.1] 14.3
(9) {Benefit/Cost L : 0.85| 1.01] ©0.99 i.01}  0.97| 0.94
(Commission in 2000}
|Benefit/cost o 0.02] 1.12] 1.070 1.12] 1.09] 1.07
(Commission in 2003) :

~ Saleable energy at the parameter

{7) is average for 25 years (2000—2024)

Benefitlcost at thé parameter {9) is calculated by (7) and (8)
.Hinimum water requirement at the river between the intakes and the

(the)

powerhouse is assumed to be 0.1 m’/s in total.
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Table -3 Calculation Conditions of Cutput and Energy

Parameters Unit Alternative Plans
“Qutput B kW - |9.8xnt xng xQxH
Discharge Q mifs 365 days L
Average of 10 years
Net head H m- | 170/115
Turbine efficiency nt 0.835
Generator efficiency ng 0.96
output kW 8 x Q x H < Pmax
Installed capacity - kW 8 x Qmax x H
Maximum output Pmax kW 8 x Qmax.x Hx (1-
: derating rate)
Firm Power R 8 x Qg5 x H
Firm Peak Power KW 8 x (Q[0.63) x H ' -
Annual energy generated kWh 8 x Q@ x H x operating
' hours - R
Supply capable Energy kWh ‘Energy generated x (1-
station service rate) x
(1-outage rate)
Saleable Energy KWh Salegble_eﬂergy
o = supply capable energy
-~ diverted energy from
spillway '
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Table 9-4 Calculation Assumption for Optimization

Fuel cost per kWh

Description Unit Diesel Bydro
(1) | service Life | jear 15 25
(2) ;StAt;on_Serviée rate for kW 4 4 1
(3) -Staﬁion service rate for kwh F o 4 1
fay Outage rate 2 13 6
(5) Derdtinglrate= z 20 10
(6) | 0&M cost ratio to constuction z 5 1.5
' cost:(Parameter for Diesel)
(7) | Construction cost per kW M$ [ kW 1,395
- (8) | Kind of Fuel Diesel
0il
(?) Fuélzprice péf liter Ms/e 0.50
(lp) Specific gravity of fuel kgft 0.81
 (11) Fuel price per kg M$ /kg 0.62
“(12) Thermal_efficiendy z 30
.(13)--Specific heat.consumption Kcal/kWh 2,867
(14) Calorific value of fuel Kcal /kg 10,000
'(15) Specific fuel consumption Kg /kWh 0.287
(16) MS$ [ kWh 0.18
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Naradaw Project Area

Figure 9-I
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