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Specification of Stage 2 Project

Upgar - Resarvolr {Existing) Caliraya  Reservoir Lumot Ressrvoir

Catchment  Area Km? 92 ' 37
o _H_ig;h' Woter Level m 288, 00 T 290,00
Low Water Level mo 286.00 " 286.00
Effectlve Storage Capoclty 10°m® 22.09 22.00 o
Tolal Storage Copacity 10m 79.01 438 ' 284.00 ?\'@i
Lower - Reservolr (Notural Loke) ' 274.00 Y K
High Water Level m 3.24 _ RUTEAN \
A_v. Water Level  m 0.60 N 264.00 \

G \

Low _\Nn';er Leval m -0.36

Total Storage Gapacily 10 m 4.000
Upper Canal {Existing)

Water Surface Widih

3

100.00
Bed Width  m 45.00
. Bed Elevation " . 281.50

Penstock

Surface Portion . m ©6.00~500k 1.200x |
Tuanel  Portion m 330x (002

Power Generation Scheme

Normal Effective Head m
Mox. Effeciive Head

[(Max Total Pump Heod) m
Min, Effective Head

(Min Tota! Pump Head} m
Max. Powar Discharge

{Mox. Pump Discharge} m}s

Max. Output / Input MW
Pump— Turbine

Type

Number Unit

Rated OCutput MW

Input

Raoted Speed 1pm

Motor— Generator

Type

Number Unit
Output MW
Frequency Hz

Pump-up Starting System
Qutdoor Switchyord

Bus Bar Sysiem




Ugpper

Lower

Upper

Penstock

S'pecifieurlon of Stage 2 'Project

Resarvoir (Existing) Calirayo Reservoir

Cotchmant  Arsa

Km? g2
High: Water Leval m 288.00 °
Low. Water Level m '286.00
Effective Storage Capocity 10°m® 22.09
Total Storage Gapaclty 10 m 79.01
Ressrvoir (Natural Loks)
High Water .Leve! m _ _3.24
Av, Water - Level m 0.60
Low Water Levei m —0.36-
Total Sterage Capacity 10 m 4,000
Canal {Existing) _
Water Surface Width m 100.06
Bed Width m 45.00 -
Bed Elevation m 281.50
Surfoce . Portion 6.00~500% 1.200x | -
Tunnel  Portion m 330x% 1002

© Lumot Reservoir

37
290,00

| 286.00
22.00
43.8

emac0 8

274,00

R\ \\_\\\

264.00

Power Generation Scheme

Normal Effective Head
Max. Effective Head

- {Max Total Pump Head)
Min. Effective Heod
{(Min Total Pump Head)
Max. Fower Discharge
{Max. Pump. Dlscharge}

Max, 0ufpui/ Input
" Pump- Turbine

Type

Number

Rated OCutput

Input

Rated Speed

Motor - Genermor.

Typs
Number
Gutput

Frequency

Outdoar Switchyard
Bus 8ar System

Pump~up Starting System

Generoting Pump —up
m 282.00
m 287.20 291.40
m 278.4C 283.80
g 62.0x 2 49.9x 2
MW 152x2 159x2

Reversible Vartical Type Francis Pump-Turbine

unit 2 2
MW 154
20™
155 OL ) , \ 9
rpm 360 360

3-Ph, AC, Synchionous Generator - Motor

KALAYAAN PUMPED STORAGE FLANT

Uait - 2 2 DEVELOPMENT PROJECT (STAGE II)
MW 167 155 C
Hz 50 6O

Pony Melor Start and Bo;k to Back Start RECOMMENDED GENERAL LAYOUT

i~z cB System, Transmissien Line
Quigoing 6 CCT

Fig. 10- 95
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Table 11-1  Principal Civil Works

[tem Description Cilil Works -
' Power Intake ';Con'crete - . 5401113 '
Penstock D=60~33m | Bxinopen . 266,300m®
L = 1,300m Shaft ex, - C4100m®
_concrete 18, 500m?®
Powerhouse | D =52, 1~33.Bm | Exin‘open 166,000m®
L =45, 4m Ex, in shaft 46,200m® |
; o Cancrete 28, 600m® |
Drilling & Grouting 17, 000m
Tailrace Bx. in open s 41, 300m?3
Predging 220, 000m? -
Concrete 2, 000m?® -
Reinf. conc, Diaphragm 2, 000m?
" Switchyard EBx. in open” 300m?
Concrete H00m?®
Table 11-2  Principal Construction Machinery
Place Machinery Specification Number
Cement Silo 6_00’(. | 1
Common Use e L _
Concrete Plant | . 1.6m® X2 1
Boring Machine | = ¢250~1150mm 1
Penstock _
Tower Crane L.50m, 6,5t 1
: Tower Crane .ot | 1
Power Plant | Crawler Crane . 60t 1
Pump ¢ 250mm, T1=50m. 3
Crawler Crane 40ton 1
Tailrace
Crawler Crane 100ton 1
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Table 11-3  Labor Cost

B 5 % B USS/H, (P
(LR h. 78 (130)
+ T 3.96 ( 89)
X T 4.09 (92)
C® T 578 (130)
B o®m T 4.62 (104)
Z & I 5.11 (115
b5y 7 EET 4,09 (92
% W T 4.09 (92
R T 4.09 {9
B B 4,09 (9D
A x 2.82 (88

Table 11-4 - Construction Material Cost

& i ) Wi S ()
AE 5V FEA Y () ton 94.44 (2,125 )
¥ 4 F < 4 b ke .56 ¢ 35 )
‘A N F 0O ke 0.90 ¢ 20)
CF vy Y 0.2 (1.2
B 7 ; 0.22 (5 )
B i t 666.67 (15,000 )
7 I t 800 (18,000 )
* - AN ¢: m? 286,67 ¢ 8,700 )
A # (GLk) me 297.78 (6,700 )

Lok A Vb . REEOERB NAPICIRK DRSO TO 4 RIER R L

THHT 5,

BRHTAR I A IR (VAT 10%) AT TV,
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11.2.2 I8 THE

252 JEHENC ST TR K OXCal iraya Y A LHRONE, ARKHE

ERGITHERE Table 115, 11-7, 11-8 11-9RTe

Table 11-5  Investment Cost

O Unitr 10°US$
e  Amount
o “FC_ [ Lc_ | Total
| 1. Kalayaan Stage 2 Project 107,951.9 .63}621.3;'.176:973.2
|—2, Rehabilitation Works on Cal'i_raya d_am'_. _4, 820 . 5 598 § 10,418
Total J112,171.9) 69,219.3 | 181,391.2

345 Kelayaands O I T ECBAT AEBHICAINE RS Th S SBABIORELE

BE 1S% 13,71 Millions TéH o,
Table 11-6 ¥+ DARFETRT,

Table 11-6  ‘Amount of Import Duties.

Unit : 10°US$

[tem Amount
Meaéurerﬁent Device f.or' Land Stide 1
Penstock 2580 -
Gates and Other _ 315 |
Electromechanical Eguipment 10, 840
Pump. for Dredger Boat o 4

Total e 13, 710 .
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Table 11-7 Estimated Construction Cost

Unit : 10°US$

Foreign

Local

 Grand Total (Investment Cost)

: |
Item Currency Currency Tota
Preparation Works
~ Camp Facilities 100 900 1,000
© Access Road 0 300 300
: Temporary Defour Road 380 370 750
Sub-total 480 1,570 2,050
Civil Works
_Upper ‘Canal .. 62. 7. 70
Power Intake 20. 717, 98.3
- Penstock ' 1,929 5,070 6,999
Powerhouse 5, 487. 10, 054. 15, 542. 2
- Switchyard _ 21. 1. 99,0
Tailrace and Lower Canal 1, 741. 1.885. 1 3,627. 0
Sub-total 9, 262. 17. 173, 26, 435. 5
Hydraulic Equipment . 16. 701 13, 749 30, 450
Electromechanjcal Equipment 60, 400 5, 800 66, 200
Dredger Boal 50 700 750
-"Project Controlling
Engineering Fee 4, 000 150 4,150
Administration Cost 0 3, 400 3,400
Sub-total 4, 000 3,550 7,550
Physical Contingency
“Preparation Works 48 235. 283.5
Civil Works 926. 2,576 3.502. 2
Hydraulic Equipment 835 0 835
Electromgchanical Equipment 3,020 0 3,020
Dredger Boat 2. 0 2.5
Project Controiling 400 532 932
Sub-total. 5, 231. 3, 343, 8, 575. 2
Total (Project Cost) 96, 124. 45, 885. 142,010.7
Tnterest during Construction
I , i 11,2217, 17, 735. 28,962. 5
(Intarest FC:6.33%, -LC:20%) 90
107, 351. 63, 621. 170,973, 2
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