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NIA PERSONNEL

i, COUNTERPARTS PERSONNEL

ASSIGNMENT NAME

Project Coordinator Rogelio P.
De La ROZA

Assistant Project  Orlando D. PASUCUAL

Codrdinator

Surveys & Mapping Faustino M. GALIY

Drainage Ezerson M. COLOMA
Enginéer '

Drainige Engineér  Calixto M. TIMONERA

Flood Control Leovino C, ALYERO

Enginger

Geologist pablito C. SUPNET
Geophysical .Orlando €. VILLALONW
Enginesr

Hydro-?ower
Engineer

Albeérto BALUYUT
Irrigation Engineer Arzando A. MAULAWIN

Dan Engineec Crispino CARLOS

Hydrologist Milo H. LANDICHO

Structure Engineer Rogelio BARWELO

Scil Engineer Bernardo 0.

VALENZUELA
Econcaist Socorro T. RAQUEPO
Agronoaist Rogelio T. AGUINALDO
Engiacering Ricardo DIMACULANGAN
Geologlist

-1 BEHYALR
(20 3)

POSETION

Chief, Project Investiga-
tion Div., Project
Development Dept. (POD)

Head, Hydrogeclogy
Section, PDD

Head, Surveys and Mapping
Section, PDD

Head, Drainage Section,
PDD

Senior Hydrologist, PDD

Supervising Hydrologist,
eDD

Supervising Geologist,
PDD

Senior Hydrologist, PDD
Senior Mechanieal
Engineer, PDD

Planning Engr.,
Irrigation Works, PDD

Senior Planning Enginéer,
PDD

Senior Hydrologist, PDD

Senior Planning Engiaeer,
POD

Supervising Soil
Technologist, PDD

Senior Econonist, PDD

Senior Agricultural
Engineer, PDD

Ceologlist, PDD
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2. NIA PERSONNEL CONTACTED DURING STUDY

NAVE
Cesar L. TECH
Jose B, del ROSARIO, Jdr.
Avelino S. RIVERA

Felipe G. PERDIDO

Romeo POTTDHOIARD

4

sifanio C. GACUSAN
Conrado Q. TINGZON

Dominador D. PASCUA
Primo B. VILLANUEVA
Isidro d. DIGAL

Clexente T. ALANAKO
Edilberto 3. PUNZAL

Abelardo Y, ARMENTIA

Boningo FULO
Renato M. RESUMA

Arsenio A. PAGADUAN

Edilberto PAYAWAL

Aristeo DANAO
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A¢ting Adnministrator

0IC, Office of the Assistant
Adninistrator for Projest
Developrment & Implementation

0IC, Project D2veloprent
Pepartment

Head, Hydrography Section

0IC, ¥Water Resocurces Utilization
Pivision

Cnief, Land Resources
Utilization & Economies Division

Head, Land Classification
Section

Head, Land Use Section

Head, Economics Séction

Chief, Plan Foroulation Division
Head, Dans and Reservoir Section
Head, Irrigation Yorks Section

Head, Feasibility Studies
Section

Supervising Planning Engineer
Senior Planning Engineer

Project Coordinator, Magat
¥atershed Feasibility Studies

Division Manager, Systéms
Managezent Deparicent

Provinesal Irrigation Engineer,
Nueva Vizcaya
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_EXISTING GENFRATING PIANTS OF KPC '
IN 1OZ0N GRID (AS ‘OF 'JANUARY 1983}

Name of Plant

Installed Capacity  Dependable  Energy year of
Unit x to. Total  Capacity Capability ", o

(3) W) (M) Gin
Hydro Plant:
1. Ambuklao 25 x 3 75 50.9 459 1956/57
2. Binga 25 x 4 100 85.1 610 1959
3. Agat SOxd + 6x3 218 150.0 505 1968
4. Pantabangan 50 x 2 100 87.3 224 1977
5. Caliraya 8 x 4 ) 32.1 192 1945/50
6. Botocan 8x2 + 1xl 37 15.3 60 1928
7. Barit 1.8%1 1.8 - 12 1957
8. Cawayan 0.4 x1) 0.4 - 3 1959
9. Masivay 12x1 12.0 10.8 48 1981
10. Kalayaan 150 x 2 300 300 - 1982
{(Punpxd Storage) '
Sub-Total 356.2 731.5 2,113
Thermal Plant {0il fired):

1. Bataan 1 75 % 1 15 72 473 1972
2 150 x 1 150 143 940 1977
2. Gardner 1 150°% 1 150 140 920 1968
2 200 x 1 200 180 1,182 1970
3. Malaya 1 300 x 300 290 1,905 1978
2 350 % 1 350 340 2,491 1979
4. Snyder 1 200 x 1 200 190 1,248 1971
2 300 x 1 300 290 1,905 1972
5. Tegen 1 100 x 1 100 95 624 1965
2 100 x 1 100 95 624 1965
6. Fockwell 60 x 3 180 150 985 1963

Sub-Total 2,105 1985 13,297

Geothermal Plant:

1, Tiwi 182 S5x2 110 100 794 1979
354 5S5x2 110 100 794 1980
5886 55x2 110 100 794 1982
2, Mak-Ban 1 &2 55 x 2 119 100 794 1979
364 S5x2 110 100 794 1980

Sub-Total 550 500 3,970

Total 3,511.2  3,216.5 19,380

T-5
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HISTORICAL PFAX DEMAND AND ENERGY CONSWRPTION

Gross .I d Total Eherg‘y

. W)= (B)

Year }-ax(.n(t;t;rﬁrated Geﬂriigyted FE(!;')J)I S(gid (z& ) x160
1) (A) {Gh) (G¥n) _
1955 128 85 70,0 629 19.9
1960 287 1,884 74.9 1,596 15.3
1965 569 3,526 70.7 3,122 11.5
1970 1,111 6,155 63.2 5,486 10.9
1971 1,205 6,700 63.5 6,142 8.3
1972 1,331 7,266 62,3 6,588 9.3
1973 1,335 7,900 67.6 7,209 8.7
1974 1,375 8,260 686.4 17,215 11.9
1975 1,513 9,022 63.1 8,032 11.0
1976 1,659 9,652 66.4 8,586 11.0
1977 1,709 10,380 69.3 9,077 12.6
1978 1,780 11,222 72.0 9,688 13.7
1979 1,926 12,504 74.0 10,718 14.3
1980 2,070 13,115 72.3 11,052 15.7
1981 2,225 13,648 70.0 12,676 7.1
1982 2,364 14,365 69.4 13,081 8.9
AVERAGE ANNUAL GROWIH RATE 3

1956 - 1960  17.5 19.1 20.5
1961 - 1965  14.7 13.4 14.4
1266 - 1970  14.3 11.8 1.9
1971 -~ 1975 6.4 7.9 7.9
1976 - 1980 6.5 1.8 6.6
1981 - 1982 6.9 4.7 8.8
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GROSS_ ENERGY_PRODUCTION BY

POWER PIANT IN-1982 (LUZON GRID)

Name of égﬁéiiliﬂ Coniratod Factor
MY Energy (MaH) 2 .
Hydro Plant
1. Adbuklao 15 312,591 47.6
2. Binga 100 430,230 44.6
3. Angat 218 494,079 25.9
4, pantabangan 100 219,716 25.1
5. Caliraya 32 63,377 24.7
6. Botocan 17 47,502 31.9
7. Barit 1.8 11,502 73.0
8. Cawayan 0.4 1,513 43.2
9. Masiway 12.0 38,434 36.6
10. ¥alayaan 300 228,628 8.7
Sub-Total 856.2 1,853,572 24.7
Thermal Plant .
1. Bataan 1 75 334,188 50.9
2 1590 1,013,373 70.7
2. Gaxdrer 1 150 525,359 40.0
2 200 634,736 36.2
3. #Malaya 1 300 1,330,742 50.6
2 350 1,414,019 46.1
4. Snyder 1 200 797,004 45.5
2 300 1,219,891 46.4
" 5. Tegen H 100 570,710 65.1
2 100 649,190 74.1
6. Rockwell 1 125 6,005 9.5
2 180 482,294 30.6
Sulr-Total 2230 8,977,511 46.0
Geothermal Plant
1. Tiwi 1 &2 110 566,596 58.8
354 110 708,565 3.3
556 110 726,835 75.4
2. Mak-Ban
182 110 764,431 79.3
354 110 769,506 3.9
Sub-Total 550 3,533,933 73.3
Total 3,336.2 14,136,394 18.4
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MONTHLY PFAK DEMAND AND GROSS ENERGY

PRODUCTION IN LUZEN GRID IN 1982

WYY s 5 o KRR B LCRE SR

Gross Energy Production (Mah)

¥onth D;Erkﬁ Hydvo O,nﬂ , ﬂ'rid Geothermal Total
Jan, 2,140 163,614 629,688 265,505 1,058,807
Feb. 2,093 158,30 695,699 265,825 1,119,915
Mar. 2,178 136,568 657,781 269,849 1,064,198
Apr. 2,274 151,729 698,320 317,079 1,167,128
May 2,330 103,827 811,347 317,292 1,232,466
June 2,364 108,314 842,111 327,952 1,278,377
July 2,181 84,852 817,007 302,942 1,204,801
Ag. 2,241 168,110 717,616 314,810 1,260,536
Sept. 2,280 244,414 726,022 257,967 1,228,403
oct. 2,330 170,005 810,279 282,152 1,262,436
Nov. 2,334 199,994 772,863 283,395 1,256,252
pec, 2,296 163,754 738,278 329,165 1,231,697

lz'\ax, 7 ’

Total 2,364 1,853,572 8,977,511 3,533,933 14,365,916

(12.93%) {62,5%) (24.6%) (100%)
Station Use 11,505 480,849 273,607 765,961
Purping Frergy 216,003~ 216,003
Net Energy 1,626,064 8,496,662 3,260,326 13,383,052
(87.733) (94.643) {93.263) (94.67%) /2

/1 - This puping energy is used for Kalayaan Puping Power Station

/2 - Percentages of ret energy generation to qmés energy 1S shown

in parenthesis
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PROJECTED ,PFAK DEMAND
" ENERGY IN LUZON GRID

Gross
Year m'a(i;ﬁated G?rﬁﬁi‘;ywd ;f;i‘éor bo soyd m——(‘“"(;)“” x 100
(+e) ) % ()
(Gah) (G} %
1980 2,070 13,115 72.3 11,052 ' 15.7
1981 2,225 13,647 70.0 12,676 7.1
1982 2,364 14,365 69.4 13,081 8.9
Forecast
1983 2,565 16,140 71.8 14,605' 9.5
1984 2,745 17,240 7.7 15,630 9.3
1985 2,940 18,420 71.5 16,725 9.2
1986 3,145 19,620 71.4 17,900 9.0
1987 3,365 21,030 n.a 19,145 9.0
1988 3,600 22,475 71.3 20,485 8.9
1989 3,850 24,020 7.2 21,920 8.7
1990 4,120 25,675 71.1 23,458 2.6
Forecasted average annual growth rate 3
1981 - 85 7.3 7.0 8.6
1986 - 1990 7.0 6.9 7.9
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GENERATION  EXPANSICH PROGRAM
IN LUZON GRID

Nome of Plant  IRNSS R gﬁgacity | gggécity gs;ggglitf
(49) (449} (m) (3] i)
1982 Existing 3,509 3,216 2,400 19,474
1983 Magat 1-4 (H) S0x4 |
fockwell (T) | -60x3
180 3,689 3,337 2,565 20,556
1984 Mak-Ban 5,6({G) 55%2 3,799 3,437 2,745 21,378
1985 PNPP  {N) 620x1 |
Coal Thermal (C} 300x1
220 4,719 4,107 2,940 25,448
1986 Tiwi 7, 8 (G) 55%2
Tongonan 4,5 (G)  55x2
Tongonan 6-11(G)  55x6
550 5,269 4,657 3,145 31,101
1987 o 5,269 4,707 3,365 31,373
1988 Coal thermal 2(C) 300x1 5,569 5,027 3,600 33,579
1989 0
To feyte Samar -12
-12 5,557 5,056 3,850 33,546
1990 San Roque 390 .
o leyte & Samar -6
384 5,941 5,339 4,120 34,659
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PROPOSED LAND CLASSIFICATION

LSRRI 3 ITY

Unit: hz-

Land Class Lowland Area Ypland Area Total
Arable 12,780 1,280 14,060
iR 9,510 - 9,510

2R 860 - 350

1R - 30 30
Sub-total 10,370 Y/ 30 10,400

i (2) 1,320 50 1,360

28 {(2) 130 - 130

1/

Sub-total 1,450 = ho 1,450

2 740 - 740

3 120 110 230
Sub-total 360 1/ 110 970

>

y Or 100 s00 27 660

5 p - 500 37 500

g e - 100 37 100
Ken-arabie 5,520 20 6.540
Ciass b % 110 : - E, 110
¥-land 1,480 20 1,460
Riznt of ways G710 - 970
Total 19,300 1,300 20.660

L -y ¥ -
aGLel

1/ Tot2l 12,580ha included in the proposed Projeclt area for lowland
developzznt

2/ HUOOha is included in the proposed Project area for hill area
developzant

3/ 600ha is included in taé proposed Project arez for hill area
developzent

T-1
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PROPOSED LAND USE

Unit: ha

Land Use Lowland ireéa Uplaad Area Total
Cultivated Land
Paddy
{irrigated) 10,330 30 10,360
(rainfed) - 40 (i}
{upland dry
7 faraing) T, 110 110
Paddy - Corn 450 T/ - 459
Cora - Peanut i,QQO T, - 1,006
Corn - Yegetable 399 ~ = 5 &G0
drehard 09 530 ?/ 400
2asturs ~ 500 7] e
Tree-farning : - 100 = ico
Sub-total iz, 780 1,280 14,960
Mor-arable Land
Class % 1,110 4,110
Residential area 1,340 20 1,%50
Fiznt of way 270 970
3us-total 6,329 20 5,540
Total 19,300 1,300 20,800

1/ Total 12,680ha included in the procosed Project areéa for lowland
devéloprent

2/ 40Cha is included in the proposéd ?iject area for nill area
develaprent

3/ SOOha is included in the proposed Project area for hill area
developzent

T-12
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#-10 H--BREBROYLEHRL

. HABRALTIR 20, 600ha
@Y h! 13, 680ha
D Bith o4 kUM 21 i’ /sec

L4 AT N

-1 BalX

1) = H 4 FEIHT 2305 m . 1.6 0 . B 228n

tHE L 30a x 209
0—3—%-—-1r 13a X I¥]
0 KEs K Ta . 157318 250 »
ANKL (2020 WEBKADK) T2

2Y v F iy vyEBL 13127 8 . BH32.5n . BEE 1180
v—35—4%—F S5a x If :
3) 37 4+ VEIHL 3358 . X8 . 2EAFA-F A
-2 hHvHAKE :

00 =

T - 13

1) ¢t ks (421 1kn,. TOBEKFE) 90.35 ka
2) XKk (% k%) 133.4 ka
3 RKL {sd—r v 20— 4L) rA )
4) o« (#7297 ¢2) 368 S
5) “ (REHKT) M 5m
8y Fxv s +5¥—1} 310 ¥ bt
TYy BEX (a2 - 1K) 61 *Fr
8)y ~ (ZaR)
3) &Kk 1T 7 i
10) ¥4 74 ~ 33 ¥
11) B ARG49aK 12 # 5%
12) ARG UEE 36 B
C13) EslREREE A 100 ¥ /1
14) BKRAL 89 ¥ il
. BARyFAA
A (V2 2.4 ke, X 10.0 ka) it 12.4 kn
¥R AYE (72 19.85ka. O¢4X 19.9 ka) Zt 39.75 ka
. YVilRRLAE _
3t 6a {GHHEEN 4.5a) 145 ka
4 4a { “ 3.0n} 273.68 kn
o 3a { ” 2.3n) 35.72 kn
ALY “12.680 ha
. KRR 1.000 ha
£33 (451 5a . BHMSEEN 3.50) 20 kn
7L ¥A 18 kn
K413 2 5%
. SNRES (K313 6.0a ( HoEZikdaiRiy) 13.5 ka
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FINANCIAL CONSTRUCTION COST FOR STAGE I DEVELOPMENT

{Agriculturé and Flood Protéction)

(Unit: US$'000)

Poielgn Local o
Description Cost Cost Total
1. Civil Works 18,266.7 13,830.3 32,097.0
a} Diversion Dams 4,370.6 2,751.0 S 1,121.0
b) Invigation system 7,%91.1 5,599.9 13,091.0
¢) Drainage System 2,195.6 1,933.2 4,128.8
d4) Road 1,506.5 645.7 2,152.2
e) On-fars 431.6 1,310.1 1,745.7
f) Mill Area Development 129.3 9.7 209.0
g) Flood Protection 2,182.6 1,510.7 3,653.3
2. Land Acquisition 698.4 698.4
3. O & M Facilitiés $30,0 300.0 830.0
4. Administration and 2,396.0 1,316.0 3,712.0
Engineering Cost
Sub-total (1-%) 21,192.7 16,148.7 37,337.%
5. Physical Contingency 2,119.2 1,614.5 3,733.7
6. Price Contingency 5,525.2 1,471.2 12,996.4
Grand Total 28',83?.1 25,230.4 54,067.5
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BB i

fIRAKCIAL CONSTRUCTION COST FOR STAGE 11 DEVELOPMENT

{As of May, 1983)

T -~ 18

Cﬁ?:zig; Cutiz:zy Tgtal

¥orks (103 ysg) (103 us) (10} Usy)

(1) Land Acquisition & Other ‘
Compensations G 2,000 2,000
{2) Preparatory Yorks 8,400 3,600 12,000
{(3) Dbiversion Tunnel 7,455 9,765 17,220
{(4) RockFill Dan 59,000 24,000 83,000
(5) Seillvay 8,710 3,390 12,100
{6} Spillway Gales 4,648 1,992 6.640
(7} Intake Structure 1,357 543 1,900 .
(8) Pressure Tunnecl 8,264 10,736 19,000
{9) Surge Tank 953 847 1,800
(10) Peastock Tunnel 2,016 1,984 . 4,000
(11) Penstock 3,112 2,088 10, 200
(12} Pover House 5,182 1,918 7,300
(13) Tailrace 7,882 2,818 10,700
(14) Outlet for Irrigation ¥Yater 1,028 432 1,460
(15} Percanent Buildings 240 360 600
(16) Flood Porecasting System 560 140 700
(27) Outdoor Switchyard {Civil) 73 27 100
{18} Generaling Equipaent 22,720 5,680 28,400
{19) Transmission Line 140 78 218
(20) Substation Equipaent 1,230 297 1,527
{21) Miscellaneous Yorks 2,298 837 3,135
Total for Net Direct Const. Cost 150,468 73,532 224,000
{22) Physical Contingencies 15,047 7:353 22,400
(23) Engineering & Administration 16,700 9,400 26,100
Total for Economie Evaluation 182,215 90,285 272,500
{24) Price Escalation 30,000 21,500 51,500
(25) Interest During Construclion 17,000 29,000 46,000
Grand Total for Finaucial Eval. 229,215 140,785 370,000



ANNUAL DISBURSEMENT SCHEDULE

#-15

FOR STAGE LI DEVELOPMENT

R ERE IR N

(Unit: 100 US$)
ist 2nd 3rd 4th S5th
Fiscal Year Year Year Year Year Year Total
1. Direct Construclion
Cost Incl. Physical
Contingencies & Eng. &
Adpinistration
1-A. Forecign Currency 18.4 25.0 37.2 36.0 64.9 181.5
1-B. Local Currency 19.2 12,9 15.9 17.7 25.3 91.0
Sub-lotal {Economic Cost) 37.6  37.9 53.1  S53.7 90.2  272.5
2. Price Escalation
2-A. Poreign Curreacy 0.4 1.9 4.8 6.7 15.8 29.6
2-B. Local Currency 0.8 1.6 3.4 5.5 10.6 21.9
Sub-total 1.2 3.5 8.2 12.2 26.4 5.9
3. Interest During
Construction Period
3-A. Poreign Currency 0.4 1.4 2.8 4.8 7.8 17.2
3-B. Local Currency 1.3 3.2 5.3 7.7 I1.3 23.8
Sub-total 1.7 4.6 8.1} 12.95 19.1 46.0
4. Grand Total
4-A. Poreign Currency 19.2 28.3 44.8 47.5 88.5 228.3
4-B. Local Currency 21.3  17.7 24.6 130.9 47.2 141.7
Total (Financial Cost) 40.5 46.0 69.4 T78.4 135.7 370.0
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POWER TARIFF RATE IN LUZON GRID (NPC)

£-16

nwy v e Y o FEAHS

Effective July 26, 1982

UTILITIES

Pemand Charge

First 500k« of billing demand
Next 19,500kw of billing demand
Gver 20,000kw of billing demand

£nergy Charge

Pirst 200k¥h per %w of billing demand
Next 200k'Wh per kw of billing demand
Over 400kWn per kw of billing dezand

INDUSTRIES AND NON-UTRILITIES

Demand Charge

First 1,000kw of billing deZand
Next 9,000kw of billing demand
Gver 10,000kw of billing derand

Enérgy Charge

Pirst 200k¥h per kw of billing demand
Next 250kWh per kw of billing demand
Gver U50%xWh per kw of billing demand

lnit: Péso

Per Month-
12.00/%%
16.00/%%9
22.00/%Ad

0.5057/%¥n
0.4257/kWh
0.4477/k¥n

“Per Honth

18.60/Kd
19.00/%H
20. 1071

0.4807/kvn
0.8857/%Wh
0.8157/%%n




£-17 B-BEREBREHRBOEN
ECONOMIC COST AND BENERIT STREAM (STAGE I)

unit: #S $1000

Yeap 1edF Cost O @M feplacealt pieny Benefit
in Order Cost
1983 1
$984 2
1985 3 1,188 - - 1,188 -
1986 i 3,380 - - 3,340 -
1987 5 9,029 |- - 9,029 -
1988 6 9,421 210 - 9,664 658
1989 7 8,746 210 - 8,936 1,992
1990 8 3,471 250 - 3,711 4,473
1991 9 - 240 - 240 7,517
1992 10 - 240 - - 250 8,685
1993 1 - 240 - 240 9,042
1994 12 - 2%0 - 250 9,042
1995 13 - 240 - 240 9,042
1996 U = 240 - 240 9,042
1997 15 - 240 - 240 9,042
1998 113 - 240 - 240 9,042
1999 17 - 240 - 240 9,042
2000 18 - 2450 530 770 9,042
2001 19 - 240 - . 240 9,042
2002 20 - 250. - 2h0 9,042
2003 2t - 240 - 240 9,042
2004 22 - 240 - 250 9,042
2005 23 - 210 - 240 9,042
2006 24 - 240 - 250 9,042
2007 25 - 240 - 240 - 9,082
2008 26 - 240 - 20 9,042
2009 27 - 250 - 240 9,042
2010 28 - 240 530 7170 9,042
. 33 . 240 2,000 2,250 9,042
. 38 . 240 530 770 9,042
. 18 . 2400 530 170 9,042
2040 58 - 2k0 - 240 9,082

T -21



#-18 B-BRGPRMREESIUI. Eholin

PHASEWISE ECONOMIC COST AND BENEFIT STREAM

Unit: US4 '000

Year __1st Pbase 2nd FPhase ird Phase _ Overall
Year in Order Cost Beneflit €ost Benefit ‘Cos!. Benefit Cost Benefit

1933 i - - = - - - - -
1952 2 - - - - - - - -
1935 3 1,506 - - - - - 1,306 -
1986 3 5,222 - - - - - 5,222 -
16987 5 6,795 - - - - - 6,795 -
1588 6 5,019 3,127 492 - - - 5,511 3,127
‘989 ? 160 31608 31560 - s - 3'720 3:60'§
3990 8 160 2,329 k071 - - - y,231 N 329
1991 9 160 4,816 1,580 - 2,17% - 3,875 4,810
1292 10 160 3,810 25 1,091 3,519 - 3,70% 5,908
1993 i 160 §,810 25 1,367 3,101 - 3,286 6,117
199% 12 159 5,810 25 1,823 55 . 721 250 7,360
1595 i3 160 5,810 25 1,823 55 1,084 240 1,717
1996 1 160 5,830 25 1,823 55 1,686 240 8,319
1897 15 160 4,810 25 1,823 55 2,209 2%0 9,002
1993 16 530 4,810 25 1,823 55 2,809 610 9,0%2
1399 17 160 5,810 25 1,823 55 2,408 25H 9,082
2000 18 160 4,810 25 1,823 55 2,808 210 9,082
20601 19 160 3,310 55 1,823 55 2,409 270 9,032
2092 20 160 4,810 25 1,823 55 2,403 250 9,082
2003 21 1,110 8,810 25 1,823 185 2,569 1,320 o,0%2
200% 22 160 %.810 25 1,823 S5 2,809 2%0 9,082
2005 23 160 2,810 25 1,823 55 2,409 250 9,082
2006 2n 160 %810 25 1,823 55 2,409 240 9,082
2007 25 160 2,810 25 1,823 55 2,409 230 9,052
2008 26 530 4,810 25 1,823 55 2,509 510 9,082

- 2009 21 160 8,810 25 1,823 55 2,u09 2rp0 9,082
2010 28 160 k,810 25 1,823 55 2,209 230 9,082
2011 23 160 §,310 55 1,823 55 2,809 270 g,012
2012 30 160 5,810 25 1,823 55 2,509 220 9,042
2013 3 160 b 810 25 1,823 185 2,803 370 q,0%2
201K 32 160 §,8i0 25 1,823 55 2,809 240 9,032
2015 33 150 §,810 25 1,823 55 2,009 2%0 9,092
2016 3% 169 LIR:310) 925 1,823 55 2,809 1,1%0 9,0%2
2017 35 160 5,810 25 - 1,823 55 2,508 2%0 9,052
2018 36 1,%80 8,810 25 1,823 505 2,509 2,010 g,0%2
2019 37 160 %,510 25 1,823 55 2,09 230 9,052
2020 38 160 3,810 25 1,823 55 2,803 230 9,0%2
2023 33 160 2,810 55 1,823 55 2,809 210 9,0%2
2022 20 160 5 810 2 1,823 55 2,%09 2%0 9,042
2023 n 160 8,810 25 1,823 185 2,k03 510 9,042
202% 52 160 4,810 5 1,823 55 2,509 210 g,002
2025 a3 160 x,810 25 1,823 55 2,9 2%0 g,082
2026 1] 160 §,810 25 1,823 55 2,800 2%0 9,082
2627 a5 160 %, 810 25" 1,823 . 585 2,809 2%0 9,042
2028 86 530 8,810 25 1,823 55 2,809 610 9,082
2029 Y] 160 5,810 25 1.823 .88 2,809 250 9,082
2030 33 150 r, 810 25 1,823 55 2,509 250 9,082
2031 4g 160 L3 T 55 1,823 55 2,803 270 9,0%2
2032 50 150 4,810 25 1,823 - 55 2,809 210 9,042
2033 51 1,110 4,810 25 1,823 185 2,409 1,320 9,012
2031 52 160 5,810 25 1,823 55 2,50% 2% g,082
2035 53 160 %,810 25 1,823 55 2,809 2%d 9,042
2036 54 160 8,810 25 1,823 55 2,309 240 q,6%2
2037 55 150 4,810 5 1,823 55 2,809 230 $,0%2
2038 56 160 5,210 25 1,823 55 2,409 230 9,032
2039 57 5 1,823 55 2,808 80 9,042
2010 58 25 1,823 55 2,509 80 g,0%2
200 59 25 1,350 55 2,%0% B0 ¢,082
2082 &0 55 2,000 55 2,032
2003 61

55 2,382 55 9,042
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FINANCIAL CASH FLOV STATEVENT (STASE 1)
{untt: GS} *o00)

; . Cash Gt fkow . Cash Inflow
i Tear Leaa oo oM Begraya't Repaya't Total Projezl  Gorerca't Total  Ealaixe
Tear in  Disdurase- m‘l;te-i Cost of Loas of Loen Cutflew Rergoue Sqtally Inflicwe Fepayal

Grder ecat Lias Ecterest Capital {1) (8} (B)-(4)
1§35 1 1,200.20 1,200.20 - s - 2.5 - A2.25 X225 0
1555 2 2,012 393080 - 137.63 - 137.83 - 137.52 137.83 (/]
1357 3 1.037.10 11,033,120 - 325.35 - 355.35 - 3356.35 35.35 ]
1353 2 1,550.00  1%,583.10 #3).00 £50.60 - S¥.60 29000 £59.69 3%2.€3 [
1353 5 1,181.%  25,116.00 259.09 992,16 - 1,192.16 23203 $52.15  1,192.15 o
1555 & 3.651.30 2B,837.10  292.00 1,009.30 - 1,732.3 2900 1,600.39 LI 0
1931 ? - 28,831.19 #5000 1,09.39 = 1,257.3 23900 1,603 1,733 O
1352 8 - 23,837.10 255,00 1,009.%0 - 1,299.3 .00 1,009.30 1,259.30 ]
i1 L3 - 23,817.10 25909  1,00%.30 - 1,29.30 257,00 1,003.00 1,297.30 )
159 10 - 23,617.10 #54.0d 1,003 - 1,253.3 230,00 1,0{3.00 §,25%-39 13
1755 1] - 28,213.83 25000 1,003.3 553.51 1,857.87 @&2.00  1,561.67 1,857.581 [
135 R - 21,1041 2.0 553.75 $13.12  §,851.87  272.00 3,55T.87  1,851.87 [
15337 13 - 21,102.65 #1000 §£3.51 58.35 1, 657.81 230.00 0,581.8F 1,§57.87 [
19535 N - 26,882,15  230.0D 513,57 §13.30  1,851.857 2P0 §,567.87  4.857.67 o
15 15 - 5,008 270.00 92630 £30.91 1, 657.57  230.60 1,567.87 L,E57.87  ©
000 5 - 25,078.37 230.00 [ W1 5381 1,857.57 23200 1,567.67 1,852.87  ©
P IR | - LI 290,00 £31.2% €55.63 +,557.87  ZN.00  5.557.57  1,251.57 [
02 B - 23,1343 230.90 £57.21 1065 1,E51.57 2y 1,560.57 1,657.81 L]
2003 19 - 23,085.55 - 230.00 632.34 135.53  1,651.61 .o 1,567.67  1,851.57 0
2001 20 - 281 2.0 £4.59 761.28 1,657.81  Z72.00  1,560.57  1,857.51 o
25 23 - 21.035.35 2300 113.95 7671.92  1,551.67 #2200 1,561.51 1,551.57 o
2006, 22 - 20,650.85 - 237.00 152.37 8:5.59  §,851.57  #92.00  1,561.87  1,651.57 ¢
2wl 23 - 12,835.81 29000 723.43 812,03 1L857.867 2¢0.60  1,561.51  1.657.5% o
o3 2 - 18,561.23 2720 639,23 £13.58  1,850.57  #90.00  1,551.81  1,551.51 o
w5 . 18,059.00 23000 €517t FNNE LESLBT 20060 1,561.57 4,850.87 ©
2010 - 26 - V,023.21 270,00 €32.01 335.%0 1,657.67 2703 1,567.51 1,851.81 )
2 21 - 15,150,131 2P0 572-31 95856 1 85187 22900 v,551.8T 1,E57.51 [
el H 28 - 15,152.25 2200 <55.01 1002 A5 1,857.8% 272,00 3,551.67 1,8571.67 ]
23 23 - (LTI PR~ X ) 530.33  1,030.5%  1,B57.87 22009 3,557.67  4,8571.57 o
2018 P . 13,030,585  230.00 RR0F 107385 3,857.57 239.00  1,557.67  5,B51.67 ]
2015 3t B 1, 429.81 292,00 255.83 S, 1LAN 0,E57.67 230.00  9,567.61  3,857.57 0
2016 32 - 10,119.07 232.00 053 5,150.3%  $,651.67 299.00  1,567.87 3,657.67 [
2013 33 - 9,553.%7 239.09 N2 1,192.60 1.651.67 27300 1,547.487 1,857.81 []
2018 N - 8,355.20  2370.00 335.60 1,232.27 1,852.81 2500 1,560.67 0,651.67 °
213 B A 7,680,852 270D 2 LTS 1L851.81 a0t 1,591.67 0 1,851.8) °
P2 I - 5,760,716 2.0 231.83  1,320.0%  1,651.81  20.00  1,561.67 1, E51.61 °
207 N - LBLS2 A 20183 1,356.2% 1, 851.81 200 155181 1.851.61 9
2022, 1B - 2,5%0.35 25300 153.41 1,010,856 t,857.81 .00 1,5571.51 1,851.87 L]
2023 ” - T 1,516.9) 5.0 100,32 1,253.55 1,851.87 00 1,556 1,651.51 L]
202% ¥ - o 252.0) 5363 1,516.9) 165881 000 1,550.87  1,851.67 o
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B-5 Ay vyBHNPCRERGINE

ELECIRICITY SUPPLY SYSTEM IN LUZON

LEGEND : EXISTING GENERATING PLANTS
» HYDRO (EXISTING ) : 1. AMBUKLAO 7 5MHW HYORO
K1) s (FUTURE ) 130KV LINE 1. BINGA 100MW ¢
@ OI~FIRED  (EXISTING) -—-—-: 3. AHGAT 2y 8 MW .
(O COAL-FIRED {FUIURE) 135kY LINE 4 PANTABAMNGAR 100MW -
A GELOTHEMAL (EXISTING Y —--— 3 5. CALIRAYA 3P MW P
A {FUTURE) 83kV LINE 6. BOTOCAN 1 TMW .
D MICLEAR {FUTURE) 7. BARIT 1.8 MW .
+ SUBSTATION 8. CAWAYAN 0. AMW .
S MASIWAY 12 MW .
10 BATAAR . 12 5MW OIL-FIRED
13. GARDNER 3ISOMW .
12. MALAYA 650MW .
13 SNYGER 500 MW .
LAOG 14 TEGEN 200MW s
\ © 1%, ROCKWELL 3IOSMW .
- 16, TIWI 220MW GEO.
{BAT’“ 17. MAK-BAN 2 20HW .
- GEHERATING PLANTS UNDER CONSIRUCTION
/ L OR PLANNING
5';':',5“8.&" , 21 KALAYAAN 30 0 MW HYDRO
MATUNO RIYER} 22- MAGAT S L0MW .
s | PEVELOPMENT 23. SAN ROQUE 3IS0MN -
= EANTIAGO 0. 11wl t20uMW  GEO.
] > SOLANO 31, MAK- BAN 1Y OMW .
. 42 :
k 10, THERMAL | 3 0 0 MW ' COAL-FIRED
41, THERMAL H© 300 MW .
50. PNPP 620 MW NUCLEAR

n..‘“



-6 1982FRBHRAN
GROSS ENERGY GENERATION ON 1982
* BY CATEGORY WISE
LUZON GRID
1300 R

I i
¢latal

1200 - b

1100 | —

R
?

1 I
L)Oil. thermat

m_
S

700

600

500

GROSE GENERATION (GWH)

400

Gedtheemal

300

200—=""

100 N —
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1981 ——4—= 1982 CALENDER MONTH
F-6



LOAD

(MW)

2000}

1500

1000

$00 b

B4 1 Ly e XY FREAEELR

= TYPICAL DAILY LOAD CURVES OF LUZON GRID

LOAD CURVE ON SEPTEMBER 29 1982 (TUESDAY)

e LOAD CURYE ON SEPTEMBER 26 1982 (SUNDAY)
LIOTAL 2.MERALCO 3.NAPOCOL

A

h

Average 1817.9 MW

LF 82.4°%% -

2 4 6 8

10 12 16 16 18 20 22 2%
TIME

F-7
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22007
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TYPICAL DAILY LOAD DURATION CURVES
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HAIK FEATURES OF STAGE 1 DEVELOTHENT

1. Gross Project area 20,600 ha
2. Beneflited area 13,680 ha
3. Trgigadble acea 12,6580 ha
Ierigable area ¥ata [refgation cinal

1) Hagat Diversion Daa: 15,5%0 ha 47.15 ka

?) Manastas Ofversion Dant 1,090 ha 21,20 k=

3) Laoog Diversfoe Daa: {2,7245)ha 22.00 ¥

retura flow

k. Drafcage canal New 2.4 kn
Rehablliftated 16.5 kn
3. laspection road 353.9 ka
€. H{ll area developsent 1,000 ns

1. Flodd eabackreat §13.5 %k
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LEGEND

NMAIN TREIGATION CANAL
LATERAL  TRAIGATION CANAL
. RIVER , CREEK or DRAINAGE CANAL

DIVERSIOH  DAM

ROCKY HILL

O
-

SCALE I : 60,000
z
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NATICHAL IRRIGATICN ADMINLISTRATION
MATUNO RIVER DEVELOPMENT PROJECT
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GENERAL LAYOUT

JAPAN IMTERNATLIOMANL QOCFEdMTION MENCY
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