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VA
MVA
Wh
k¥h
Mih
GHh.
rpm
Hz
hr, (hrs)
m—-kW
g

kg

t

MT

1
BTU
LB
cal
Keal

Jss
USSM

URITS

meter, unit of lemgth.
kilometer (1,000 m)

Bquare meter

cubic meter. , _
cubic meter per second
volt, unit of voltage -
1,000 volts :
watt, unit of active power

1,000 W

million watts (1 000 kW)
1,000 VA

-million VA (1,000 kVA)

watt-hour, unit of energy
1,000 Wh

million wh (1, 000 kWh)
million kWh - :
revolving’ per minute
hertz, unit of frequency
hour :

unit of specific speed
gram, unit of weight
1,000 g S

ton (1,000 kg)

metric tomn

liter

British Thermal Unit
pound _

calorie, thermal unit
kilocalorie (1,000 cal)

CURRENCY

Philippine Pesos
U.S. Dolliar
million Dollars

Foreign Exchange Rate

P22.50 = $1.00
P 1.00 = $0.0444
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ABBREVIATIONS

Stage .l Project - Existing Kalayaan: Pumped Storage Power Plant

'Stage-II Project - Eiteﬁsidn of Kalayaan Pumped Storage Power

NAPOCOR
JICA
KPSPP

AG

AV
"AVR
A.E.G.
ROD
B/C
CB
CIF
CL
Comm
C&F
Dep Enr
Dia
Do
EDCOP
EIA
EIRR
EL
ELC
EPA
Ex Rate
FC
FWS
GDP
Gen .
GOV
HWL
Hyd

- IDC

Ins Cap

L.C

LEL

LE

LL

LLDA

LOLP

LWL

Max .

MELARCO

Min

NEDA

~ NE-SW
ph

Plant

National Power Corporation
Japan International Cooperation Agency
Kalayaan Pumped Storage Power Plant

Alternating Current

Average

Automatic Voltage Regulator
Annual Energy Generation
Biochemical Oxygen Demand
Benefit Cost Ratio

Circuit Breaker

Cost, Insurance and Freight
Caliraya Lake

Commissioning

Cost and Freight

Dependable Energy

Diameter

Dissolved Oxygen

Engineering & Development Corporation
Environmental Impact Assessment
Economic¢c Internal Rate of Return
Elevation

Electroconsult

Environmental Protection Agency
Exchange Rate

Foreign Currency

Free Water System

Gross Domestic Product
Generation

Speed Governor for Water Turbine
Righ Water Level

Heat Rate

Interest During Construction
Installed Capaclty

Local Currency

Lake Evaluation Index

Load Factor

Laguna Lake '
Laguna Lake Development Authority
Loss Of Load Probability

Low Water Level

Maximum

Minimum

National Economic Development Authority
North.east-South.west

Phase

= KAV -



PLC - Programmable Logic Controller
Pow - Power

puMy - per unit MW

r i Discount Rate _
SFS - Subsurface Flow System
St.s - :Station Service
Thr - Thermalpower

Tot - Total _

TSI - Trophic State Index

VAT = Value Added Tax -

-yl -
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Table-1 Specifications of the Stage II Project
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25 B = US$ 111,06 Millions

g C = US$ 100,70 Millions

B-C = US$ 10,36 Millions

B/C = .10
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1990-—11 ~ 19913 Provision and Award of Definite Design
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+ Preliminary Investigation Stage
Detailed [nvestigation Stage
feasibility-grade Design Stage
BEBICHTAREORBTIRIGRTHEO TH b
(1) Preliminary Investigation Stage
@) Collection and review of all existing data, reports and'othér'rélevant
“information on the Project
{o} Site reconpaissance
(c) Power survey
» Review and analysis of relevant information on growth of power
consumption,lfofécasts of energy and peak demand, charactéristics of
power consumption patterm, etc, . -
Review and analysis of power expansion programme includiné:those of

iransmission line and substation



~{d) Review of the existing development schemes
@ Formulation of alternative development schemes and its comparative

studies to select the optimum development schemes

(2) Detailed Investigation Stage ‘
' Based.onfthe result of the Preliminary Investigation Stage, the Detailed
Investigation was carried out for the selected site as follows :
(a) Topogréhic sﬁrveys‘(by"NAPDCUR).
&ﬂx.Geolpgiﬂal"invéstigation and material tests (by NA?UCQR)

(€ Hydrological survey

3 .FEasihility—gradé Design Stage
rBaSEd dn the result of the Preliminasy and the Detailed Investigation
Stages, the Study was carried out for the selected site as follows,
(a) Optmization studies of Project size
{t} Review and stuﬂy of the optimum poses generation programme including
~relevant transmission line
() Establishment of dam operation programme
(@) EBnvironmental assessment
{e) Compensation survey
(f} Feasibility-grade design of structure compenents
{8 Construction grogramme
(h} Cost estimation

(i) Ecomomic and finacial analyses
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Table 1-1 JICA Mission Schedule (Preliminary Investigation)
Jan, 17 - Feba 6§, 19%0 .
DATE SCHEDULE CONTENTS AT
Jan 17 (Wed) | Tokyo-Manila | BY PR43L Ly 13:15 Ar 16350 |
18 (Thu) | Meating Discussion on QUESTIONNAIRE . NAPQCOR
19 (Fri) | Meeting Discussion on QUESTIONNAIRE and NAPOCOR
' Field Survey
20 (Sat) | Field Survey Realization of the outline of the Kalayaan -
. ' site condition - S
21 (Sun) Collection of the materials for ~ Hotel
Field Survey-
22 (Mon) | Meeting .Diécussion,ON INCEPTION REPORT NAPOCOR
‘ : Collection of Data ‘
23 (Tue) | Field Survey | See INCEPTION REPORT 4.1 (3): Kalayaan
24 (Ved) ' Field Survey '
25 (Thu) - : .
Additionary, Execution of simple
environmental investigation
(Water quality investigation)
26 (Fri) | Meeting Discussion on Field Survey NAPOCOR
Collection of Data -
27 (Sat) | Desk Work Arrangemént of collectedrdéta Hétel
28 (Sun) Arrangement of collected data Hotel
29 (Mon) | Meeting Discussion of development plan " NAPOCOR
30 (Tue) Collection of Data
31 (Wed) | Heeting and Discussion of Detailed inves-— NAPOCOR
Feb 1 (Thu) | Field Survey | tigation, Fleld Survey &
: Mr. Kaneko, Mr. Kisida and Kalayaan
Mr. Stevanella go to Field Survey '
2 (Fri) | Meeting Discussion on Detailed inves— NAPOCOR
tigation and Feasibility Design
Collection of data
3 (Thu) Desk Work Arréhgément of collected data ."Hgtel
Drawing of meeting document
4 (Sun) Arrangement of collectéd data Hotel
Drawing of meeting document
5 (Mon) | Meeting Discussion of ﬁending problems NAPOCOR
6 (Tue) | Manila-Tokyo | BY PR432 Lv 14:25 Ar 19:15




Table 1-2 JICA Mission Schedule (Submission of Interim Report}
Mar. 22 -~ Mar. 30, 19%0

DATE

SCHEDULE CONTENTS AT
Mar 22 (Thu) | Tokyo-Manila | By JL 741 ‘Lv 10:00, Ar 13:30
‘ : Meeting with JICA Phil. Office
25 (Fri) | Meeting Diécussion'on Interim Report with EOJ
, : Embassy of Japan
L Discussion on Interim Report NAPOCOR
24 (Sat) | Site Visiving | Fleld Investigation, Collection  Kalayaan
: ’ of Data
‘”25f(Sun) 'Pfépéfdtion' Prepératidn of Discussion Hotel
26 (Mon) | Meeting | Discussion on Interim Report NAPOCOR
| 8ite Visiting | Collection Data Kalayaan
27i(T@ej ‘Meeting ‘Discussion on Interim Report NAPOCOR
28'(Wed) Héetiﬁg Discussion on Interim Report NAPOCOR
29 (Thu) [ Meeting Report to JICA and EOJ on results JICA, EOJ
of Discussion W/NPC
30 (Fri) { Manila-Tokyo | By JL 742 Lv 14:50, Ar 19:50




Table 1-3 JICA Mission Schedule (Submission of Draft Final Rapott)
Aug. 25 - Sep. 8, 1990
DATE SCHEDULE . | CONTENTS AT
Aug 25 (5at) Tokyo—-Manila | By PR 4Bi Lv 103155 Ar 13:30. .f'
26 (.Sun) Viéitiﬁg - Site visuiﬁg : Kg;';;'yaan
27'(Mon)' Meeﬁing' -Submiééiqn-aﬁé E%p1anati6n éf VJiCA
braft . _ . :
'Final Report to JICA and NAPGCOR ~ NAPOCOR
28 (Tue) | Meeting - Ekplanatiqn_on.nfaft Final Report 'NAPOCOR
29 (Wed) | Meeting Explanation on Draft Final Report NAPOCbR,
C : ' . EO0J
30 (Tue) | Meeting Explanatlon on Draft Final_Report:'NAPDCOR
3i (Fri) Meeting Explanation on Draft Final Report NAPOCQR
Sep- 1 (8at) Preparaéion Preparétiqn for Discussion Hotel
2 (Sun) | Preparation Preparation for Discussion Hqte}
3 tMon) Meeting Discﬁséioﬁ'dn Draft Final Report  NAPOCOR
4 (Tue) | Meeting ‘Discussion on Draft Final'Report' NAPOCOR
5 {Wed) } Meeting Discuesion on Draft Final'Repor; NAPQCOR
6 (Thu) | Meeting Discuséion on Draft Final Report  WAPOCOR
7 (Fri) | Meeting Internal Meeting Hotel
8 (sat) By PR A2 Lv 14125, Ar 19:15 |

Manila-Tokyo




Table 1-4 JICA Mission Schedule (Blasting Test)

Augs. 25 ~ Sep. 14, 1990

DAIE ' SCHEDULE CONTENTS AT
Aug 25 -(_sat) Tokyo-Manila | By PR 431 Lv 10:15, Ar 13:30
26 (Sun) Preparation 8ite Visiting Xalayaan
27, (Mon) Maeting Explanétion of Blasting Test JICA
' to JICA _
Explanation of Blasting Test, NAPOCOR
Discussion of Test Schedule
28 (Tue) Meeting Preparation | 'NAPOCOR
29.(Wéd) 'Prépération Preparation Kalayaan
30 (Thu) | Preparation Excavation Kalayaan
31 (¥ri) ?feparation Excavation Kalayaan
Sep 1 (Sat) | Preparation Installation of Measuring Devices Kélayaan‘
2 (Sun) Preparation Installation 6f Measuring Devices Kalayaan
3 (M§n) Meeting Discussion of Test Schedule NAPOCOR
4Q(Tue5 Preparation Drilling Kalayaan
5 {Wed) | Meeting Discussion of Test Schedule NAPOCOR
6 (Thuj Preparation Driiling Kalayaan
7 (Fri) | Preparation Drilling Kalayaan
8 (Sat) | Test Test {(Case 1 & J) Kalayaan
¢ (Sun) | Test Blasting Test (Case A,B,E,F) Kalayaan
10 (Mon) | Meeting Report to JICA on Test JICA
Report to NAPOCOR on Test & NAPOCOR
biscussion of Test Schedule
.11 (Tﬁé) Preparation Transportation of CCR Manila
12 (Wed) Preparation Prepération for Transportation Kalayaan
: of Testing Equipments
13 (Thu) | Meeting Report to JICA on Test JICA
' . Report to NAPOCOR on Test NAPOCOR
14 (Fri) | Manila-Tokyo | By PR 432 Lv 14:20, Ar 19:15
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Fig. 3-1 Government Organizations Responsible for Energy
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Table 3-2 Energy Deficiency in the Philippines

Year No, of Black out Buration ENS *
1988 12 B4 hrs 5.5 Gih
1989 41 438 hrs §7. 4 Glvh

* ENS Ene.rgy Not Served
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Table 8-3 Daily Load Characteristics in 1988 and 1989

Zi

}f;‘“*m;‘;;_' 1 Weckday Saturday. | . Sunday -
load factor * 82, 6% 8.9 | -T8.7
Off Peak rate 64.0. 1 - 650 . 68.6 ..

% without pumping



Table 3~1 Existing Power Plants in TLuzon grid (as of Dec. 1%89)

~(a) Pondage Hydro

Unit Unit Firn Comn. Year
Plant Name - Capacity Out put of
No. {MW) _ (M) Year - Retirement
I Caliraya 1 8. 00 15 | 10/45 1992
2 8. 00 1145 1992
3 8. 00 10,747 1897
4 8.-00 _ 2./51 2000
2. Ambuklzo 1 25.00 36 | 1256 2006
2 25. 00 12,756 2006
3 25. 00 9./57 2007
3. Binga 1 25. 00 78 1./60 2010
: 2 . 25.00 1./ 60 2010
3 25. 00 3./ 60 2010 .
4 S 25.00 3./ 60 2010
4. Angat (main) 1 50. 00 10,/ 67 2017
2 50. 00 ' 10767 2017
3 50. 00 8./ 68 2018
4 50. 00 total 8./68 2018
L 142
5. Angat (aux.) 1 6. 00 1./ 61 2017
2 6. 00 1/ 67 2017
3 6,00 10778 2028
4 10. 60 5./ 86 2036
6. . Pahtabangan i- 50. 00 ' 26 4777 2027
2 50. 00 5/1T 2027
7. Magal ! 9. 00 180 8./ 83 2033
| 2 90. 00 9,83 2033
3 90. 00 11783 2032
4 90. 00 8./ 84 2034
- Sub-total 885 478 s
bl Puriped lydro
L ._ Unit Unit - Firm Comm, Year
Plant Name =~ | Capacity Out pul of
' No. (M (MW) Year Retirement
I Kalayaan | I 150. 00 300 5/82 2032
o : 150. 00 8./ 82 2032
Sub-total | 300 | 300 ———




¢} Run-of-River liydra

Unit Pnit Firm Comn, Year
Plant Name fapacity Out put . ooeb
No AW (4¥) Year | “Retirement’
1. Botocan 1 8. 00 0 1946 3 1398
8, 00 1948 - 1998
3 0. 96 1945 1995
9. Buhi-Barit 1 .30 0 9,/ 57 2007
3. Cawayan 1 0. 40 0 | 10/59 2009
4. Masivay g 12. 00 ¢ | 12780 2030
'Su'b.ftotai' 31.2 0 T
{d Dil Thermal
Unit Unit Minioun | Comn, Year
‘Plaat Name , | ool
No Capacity Dut put Year E Rerirement
1, Manila N 190. 00 30. 0 9./ 63 1995
2 100. 00 30. 0 1063 1995
2. Sucat 1a2 1 150. 00 50.0 | 10768 1998
(Garoner) 2 200. 00 129.0 1710 2000
Sucat 3ad 3 200. 00 120. 0 /11 2001
(Snyder) 4 300. 00 120. 0 9,72 2002
3. Bataan i 75.00 50.0 97172 2002
p) 150. 99 89. 0 2/ 11 2007
4 Malaya 1 300. 00 120. 0 $.,/75 2005
2 350. 00 150. 0 3./79 2009
Sub-total 1. 952 870.0 —_
() Gas turbine
Unit Unit Dependable | Coan, Year
Plant Name . . .. of N
No. Cap. Dut put | Year | = Retirement -
1. ¥alaya 1 30,0 30.0 9,89 | 2004 -
2 30.0 . 30. 0 9/88 2004
3 30. 0 30.0 | 989 2004
9. Bataan ! 30.0 30,0 9,851 2004
-30.0 30.0 9,89 2004
1 30.0 30. 0 9,89 . 2004
30. 0 30.0 9,89 2004 ;
Sub-total 210 210. 0 ——




()

Geothemal

Unit -

Ehit'g Mininua Comm, Year
Plant Name ' Capacity Jut put of
: o T (M) (MW Year Retirement
L Tiwi 1 55. 00 30. 0 L/ 79 2009
o2 55,00 30,0 5 19 2009
3 55,00 30.0 I 80 2010
4 55.00 30,0 4./ 80 2010
5 55. 80 30,0 12781 2011
6 - 55.00 30.90 3 82 2012
1 55.00 30,0 4779 2009
_ 2 53.00 30.0 7 19 2009
2. Mak-Ban 3 25.00 30.0 4.7 80 2010
: 4 55,00 30.0 6/ 80 2010
{3 uak-pan 5 55. 00 30.0 . | 7784 2014
: 5 55.00 - 30.0 3,784 2014
Sub-total 660 360 e
{® Coal fired Thermal
: Unit _Uﬁit Hinimum Comm, Year
Plant Name Capacity Dut’ put - of
' Ne. (MW)' (MW) Year Betirement
L Calacal 1 300.0 230.0 | 9/84 2014
Sub-total 900 230  —
GRAND TOTAL () | 4,291
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Energy Generation Mix Instalted Cap. Mix

* Year
_1989

PHILIPPINES

100%:= 5,782MwW

1989
Ol
LUZON 50%
100% =18, 2156Wh 100 % =& 327MW
HYDRO
1989
VISAYAS
| 100% = 1,998GWh 100% = SS4MW
oL : -
0.1% 1989 1988
MINDANAO
' HYDRO
B83%.
T 100% = 3,8636Wh 100% = 1,07 7MW

Fig. 3-3 Installed and Energy Ceneration Mix of the Philippines
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Table 4-1 Trend of Power Demand and GDP ‘i'n'Lu_zon grid |

Demahﬂ (GWh)

vear | GPP Mil P _ _ — Loss+St.s | Peak Pow. | "Annual | Demand
at 1972 .| Sales Lev | Gen. Lev. | Load (%) .in (Mw) ] Lf (%) . | Rate (%)
1980 59,306 12,164 13,126 7.9 2,074,0 722 -
1981 61,896 12,690 13,647 7.5 2,225.0 70.0 4,0
1982 | 63,272 13,125 14,199 8.2 2,364.0 68.%6 4,0
1983 64,558 13,908 15,312 10, 1 '2,478.0 70.5 7.8
1984 60,021 13,245 14,143 6.8 2,374.0 68.0 -7.6 .
1985 57,328 13,135 14,449 10.0 2,311.0 71.4 2.2 .
1986 57,730 13,461 14,756 9.6 2,435.0 69,2 2.1
1987 60,001 14,720 16,030 8.9 2,592,0 70.6 8.6
1988 63,576 16,078 17,439 8.5 2,776.0 T1:7 8.8
1989 67,391 16,788 18,215 8.5 2,938.0 70,8 4.4
Table 4-2 Demand Forecast in Luzon Grid (Mid-case GDP: 6.4%)
vear | GDB Mil P Demand _{Gwh) Loss+St.s | Peak Pow. | Amnual Demand
at 1972 | Sales Lev [ Gen. Lev. | Load (%) in (MW) Lf (%) Rate (%)
1989 67,391 16,788 18,215 8.5 2,938.0 70:8 -
1990 71,704 18,681 20,269 8.5 3,305.5 70.0 11.3
1991 76,293 20,362 22,093 8.5 3,602,8 70.0 9.0
1992 81,176 22,150 24,033 8.5 3,919.3 70.0 8.8
1993 86,371 24,053 26,097 8.5 4,255.9 70.0 8.6
1994 91,899 26,077 28,294 8.5 4,614.1 70.0 8.4
1995 97, 780 28,231 30,631 8.5 4,995.3 70.0 8.3
1996 | 104,038 30,523 33,118 8.5 5,400.8 70.0 8.1
1997 | 110,697 32,962 35,764 8.5 5,832,3 70.0 8.0
1998 | 117,781 35,557 38,579 8.5 6,291.4 70.0 7.9
1999 | 125,319 38,317 | 41,574 8.5 6,779.9. 70,0 7.8
2000 | 133,340 41,255 44761 8.5 7,299.6 70.0 7.7
2001 | 141,874 44,380 48,152 8.5 7,852.6 70.0 7.6
2002 | 150,953 47,705 51,760 8.5 8,441.0 70.0 7.5
2003 | 160,614 51,244 55,599 8.5 9,067.1 70,0 7.4
2004 | 170,894 55,008 59, 684 8.5 9,732.2 70.0 7.3
2005} 181,831 59,014 64,030 8.5 10,442.0 70.0 7.3
L




Table 4-3 Demand Forecast in Luzon Grid (Steady case GDP: 5.5%)

“Demand (GWh)

Year GDP Mil P - ~—1 Loss+5t.s | Peak Pow. [ Annual Demand
01 at 1972:| Sales Lev | Gen, Lev, | Load () in (MW) "Lf (%) Rate (%)

1989 | 67,391 | 16,788 |. 18,215 8.5. 2,938.0 70.8 -

1990 | 71,098 18,460 | . 20,029 8.5 3,266.,3 70.0 10.0
1991 |- 75,008 19,892 | 21,583 8.5 3,519.7 70.0 7.8
1992 1 79,133 | 21,402 | 23,221 8.5 3,786.9 70.0 7.6
1993 | 83,486 | 22,997 | 24,952 8.5 4,069.1 70.0 7.5
1994 | 88,077 | - 24,678 126,776 8.5 4,366,5 70.0 7.3
1995 - 92,922 | 26,452 | - 28,700 8.5 4,680.4 70.0 7.2
19961 98,032 28,324 30,732 8.5 5,011.7 70.0 7.1
1997.| 103,424 30,299 32,874 8.5 5,361,1 70.0 7.0
1998 | 109,112 32,382 |- 35,134 8.5 5,729.7 70.0 6.9
1999 - 115,114 |~ 34,580 | 37,519 8.5. 6,118.6 70.0 6.8
20007 121,445 | 36,3899 40,035 | ‘8.5 . 6,528.9 70.0 6.7
2001 | - 128,124 39,345 42,689 8.5 6,961,7 70.0 6.6
2002 | 135,171 41,926 | 45,490 | 8.5 7,418.4 70.0 6.6
20031 - 142,606 | 44,649 | 48,444 [ 8.5 7,900.2 70.0 6.5
2004 | 150,449 | 47,521 51,560 8.5 8,408.4 70.0 6.4
2005 158,724 50,552 . 54,849 8.5 8,944.7 70.0 6.4

Table 4~4 Demand Forecast by NAPOCOR (PDP Nov. 1989)

Year Demand (GWh) . Peak Pow. - Annual
' o Sales Lev, Gen. Level - an) - LEf (%)
1989 17,317 18,782 2,978 72.0
1990 - 18,733 20,373 3,230 72.0
1991 | 20,325 22,116 . 3,506 72.0
1992 21,951 23,886 3,787 72.0
1993 23,707 25,797 4,090 72.0
1994 25,604 27,860 4,417 72.0
- 1995 27,652 30,089 4,771 72.0°
1996 29,864 - 32,496 - 5,152 72.0
1997 32,235 35,096 5,564 72.0
1998 | - 34,833 37,904 6,010 72,0
1999 | 37,620 | 40,936 6,490 72.0
.2000". . 40,630 46,211 © 7,010 72,0
2001 {43,880 47,748 7,570 72.0
2002 47,391 51,568 8,176 72.0
2003 - 51,182 55,693 8,830 72.0
2004 |- 55,276 60,148 9,536 72,0
2005 |- 59,698 . 64,960 10,299 72.0




Table 4~6 Power Development Program by the Mission:

Retirement (Md) -

:.I'n.s“tailed: Cap.

YEAR | New Power Plants = (MY) . _
1,989 — | S Totalid, 32200 |
1,990 | Hopwell GT ~ ~ 4x50 | o

Power Barge GT 4% 30 ‘none 4,642
1,991 Sucat Land Barge GT 1x30 o L o

New GT . 6x50 . none 4,972
1,992 Poker Barge GT 1x27.5| Carilaya . |

Bac-Man Geo 2x55 | . #,2 © -16 R

Combined Cycle 1x200 | | ©5,293.5
1,993 Power Barge GT 1% 2.5

Bulusan Geo 3x20

Coal Il 1 300 |

Maibarara Geo 1x10 none -

Bac-Man GeoH = 2x20 | T

Calaca I 1% 300 6,031
1,994 Balog-Balog Hyd.  2x 11

Pinatubo Geo ax20 none - 6,113
1,995 Cagua Geo . 2x20 | Botocan #3 - -1

Tongonan Geo-A 8% 556 Manila®l,2 -200

‘Del Callego Geo  6x 20 , 6,512
1,996 Tongonan Geo-B 8x 55 _ : I

Coal A-1 * 1x 300 none 7 - 1,252
1,897 | Coal A2 * 1x300 | Carvilaya #3. -8 -

Kalayaan I 2% 150 ' : -7,’844
1,998 | Coal B-1 1x300 | Botocan#1,2 -16| - . .

Casecnan 268 | Sucat #1 -150 8,246
1,999 | Coal B-2 1% 300 S

Combined. Cycle 1x300 { = none - 8,846
2,000 | Combined Cycle  1x600 | Carilaya #4 -8 o

o Sucat #2  ~200 9,238

* Coal A : Masinloc



Table

4~7 Demand and supply Balance in MW and GWh

YEAR

1991

1992

1989 1590 1993 1994
Bemand (Gwh) Gen. Lev 18, 215 20,029 21,482 23,221 24, 942 26,176
Peak pow. (M¥W) : 2,938 3,266 3.520 1, 787 4,069 4, 367
‘Pondage Hyd. (MW) 8495 835 895 879 8719 901
CQun-of-river 32 32 32 32 32 32
Bumped Hyd. (MW) - 300 300 - 300 300 - 300 . 300
flyd. Tot. Ins. Gap (M¥) 1,227 1,227 1,227 1,211 1,211 1,233
Hyd. Tot, Firm: Cap. - 178 178 178 Tid 770 711
lyd. Dep: Enr.(G¥h/yr) 2,410 2,410 2,418 2,375 2,315 2,423
[ Gas Turbine (M¥) . 210 530 860 - 888 15 . 810
0il Thermal (M¥) t, 825 1,92% 1,825 1,925 1,925 1, 425
.. Geo., Thermal 11 650 550 7760 B30 940
- Coal lgo 300 300 300 908 §60
o hombined cyec. - o 1] a0 208 208 290
Thi. Tot. Ins. Cap (H¥) 3, 1195 3, 41% 3, 745 4, 081 4, 820 4,115
Thr. Tot. Firm Gap. - 2,067 2. 187 2,111 3,03% 3, 741 3,693
The. Dep. Ear (GWh/yr) 14,923 15,203 15, 492 17,553 22,242 22,544
Tot, Ins. Cap (MW) .~ 4,322 4,542 4,972 5,294 65,031 5,008 |
Ins. Cap. Margin (%) 47 42 41 48 - 48 38
Tot. Firm Cap (HY) Z, 845 3,165 J. 495 3, 8604 4,511 4,470
Firm GCap:Margin(%) -3 -3 -1 T il 2 |
Tot. Dep. Enr (GWh/yr) 17, 333 17,613 17,802 19,928 24,617 24,967
Dep. Enr. Hargin (%) . -5 -12 -17 ~-14 -1 -7 ]
. CYEARS 01995 1996 1997 1988 1999 2,800
Demand {Gwh) Gen.Llevi 28, 700 30,732 32,874 35,134 37,519 40,035
Peak pow. (MY) ' 4,684 5 012 5, 361 5,730 6,11¢ 6,524
Pondage Hyd. (M¥)- -501 - 901 893 1,151 1,161 1,153
" Run~of-river - 31 31 31 15 15 1%
. Pumped Hyd. (MY} KLIR .300 GCD0 . 580 506 506
Hyd. Tot. Ins. Cap {(H¥) 1, 232 1,232 1,524 1,776 1,776 1,768
lyd. Tot.Firm Gap.. } AR 117 1,073 1,167 1,167 1,183
Hyd. Dep. Enr (G¥N/yr) 1 2,422 2,422 2,798 3, 357 3,157 3,340
- Gas. Turbine (M¥) ~ 650 485 . 471 457 352 152
0il Thermal (M%) 1,725 i, 712%° 1,725 1,57% i.5175 1,375
ieo. Thermal 1, 540 1, 880 1,988 1, 980 1, 980 1,980
Coal 940 1,200 1,500 1, 804 2,100 2, 140
Combined cyec.- 1N 200 - 200 200 200 500 1,100
The. Tot. Ins. Cap (MW) 5,015 5. 990 9,876 6,012 G, 507 &, 747
Thr.Tot.Firm Cap. 3, 983 4,521 4,792 4,873 5,438 5 1728
Thr.Dep. Enr (G¥h/yr) 25,4170 30, 187 32,146 33, 447 37,287 | 46,223
Tot. Ins. Cap (M¥). 6, 247 - §,822 7,400 7,788 8,283 8,515
Ins. Cap. Margin (%) 33 -~ 36 18 35 . 35 30
‘Tot.Firm Cap (M%) 4, 160 5,298 5, 8565 6, 140 6. 605 6,891
Firem Cap. Margin (%) 2 - -§ 9 7 8 6
Tot. Dep. Enr (G¥h/yr) 27, 891 32,608 34, 944 16, 845 40, 655 43,561
Dep. Enr. Margin (%) -3 6 b 5 8 ]
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