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2 Tehns of Refernce ('T//R )

TERMS OF- REFERENCE
FOR THE FEASIBILITY STUDY OF THE
KALAYAAN PUMPED STORAGE PLANT (UNITS 3 & 4)

INTRODUCTION

The total generating Lapqcxty of the Lu7on Grid at
present will not be suff‘clﬂnt Lo satlbfy the progeotad
load growth in the near iuturu. The decision of not
operating the Nuclear Powar Plant, coupled with the
gradual retirement . of 0ld. thcrmal nlants wmll nece531~
tate the Ebtabllbhmant of new plants ' :

One of the altarnatlves for thls is the expanblon
of the Kaldayaan Pumped . Storage "Plant (RPSP) KPQP is
orldlnally designed up to stage 6 {(appro oximately ‘& gqQuiva~
lant to , 000 MW 1nata17ed) At. presenb, only-stage 1
(units 1 & 2, equivalent to 300 MW installed) is in full
operation whlcb gserves as a peaking plant in the system.
The project is an. alternative to " gas tarbine  plant in
terms of pealking cnpa01llty in the Lueon System Grid.
The service lifs oI gas turbine plant is short and the
running cost  is high compared to Kalayaan: plant There-
fore, Kalavaan units 3 and 4 can cope surficiently with
the =2as turbins plant in S terms or aconomy. 9dd¢d to
this, some enginesring “structurss of the Exlaflnﬂ viant
can be utilized, as it exists already, which makes it
possible te construct less ax cﬂSlvaﬁj compared to new
plants. ' '

It is therefore, to NAPDCOR‘s interest to undertake
the feasibility study of Ralavaan Pumped Storage tc meet
the pOTlLy of the governméent to cut dependencs on high
operating cost thermal plants  and at  the sams bime

harness indigsnous other enersgy resources for powes
generation.

GENERAL TERMS OF REFERENCE

QBJECTIVE

__The_main objeptive‘of.tha.Study is to  conduct the
economic end technical viability of the project and
thus, become the basis to obtain financing for-its
implementation. :



SCOPE OF WORK

Consultant in coordination with NAPOCOR englneerlng
Lountcrparts shall: undertake a comprehen ive study in
the preparatlon' of a feablblllty study which will
lnclude the " follow1ng work actlv1tle%'

11”Collect and— revmew Dvéviou; Fbablblllty Raport

' Complatlon "Report (units’ "1 & 2), Report on the
study” of" Caliraya Dam Rehabilitation Project, and
other supportlnw date relative to the first stage
fwhluh w1ll be provided by NAPOCOR.

.'Pbepare'a _detailed program for all survey and
-investigations works required for the sztudy such
as ﬂeology' and rock - mechanies,  construction
mth”lc 3, hydroloﬂy etc.MAPOCOR shall carry out
the, fdecessary surveying . works, explovatory
fieldwdrk and laboratory test relevant to the
project undsr the guidance/assistance of the
Consultant .

J

3. Prepare the optimum detailed layout and &3
and confirm the affected/additional EPUgt

"“'CT

"4, Establish controls/profile and cross section along
the propozed penstock line, powarhouse, cutlet
channel, =ervice - builldinz and other =
relevant to stage 2.

5,_T0pographic survey.
6. Geologic~sur0ey,

7. Carry. Dut‘glte inspection to confirm datz cbrained
and dealgn_-mdde. '

§. Perform s=study to determine cptimuen  instzllad
capacity for the additional units within the
contaxt of the  demand forecast and long power
dévélopméﬁt plans and thus, determine the timing
for. the ~ available surplus energy . including the

- mode of operation of the e“l Ling uniTs.

9. Carry out plant operaticon studies Ior optimum
water operational . guides and hcnce determine the
power and ENngrgy outgut

10, EspabliSh. unit prices ror selected units and
' prepare detailed quantity and cost  estimates of
the  following: afiscted/additional structur
rehgbllltatlon, pauipments, = - switchvard and
.trancml an llne.

-t
I"i

- Undcr talk nV1r0Dmcntalnand_ecolOﬂ1Cal -study:
_—4"—“—-—_4-




12. Prepare construction schedule of the proposad
project. :

13. ‘Undertake lﬂconcmlb;,eVuluqtiOﬂ_ including sensi-
.bivity analysis. on speclfic. factors usihg genera-
tion  system. PBeénefit shall be the: differencs
between  the  “with" and. "without" cases of the
project in the system. - - :

14. Perform financial analysis to il ustrate possible
,borruw1na and’ loan FCDQ}MulE =le Ldulej

15. Prepare draft final repor

v

18. Prepars fFinal report.

17: Submiszion of reports.

STUDY SCHEDULE
Based on  the gchedule madz,; the projewec @

ted to  be completed  in approsimately six ()
months, sinL', no UPtdLL invasitigations. fo | raed
' i

-

[%)
because the piroject L5 u0h31La‘&q 4.3

_e:x:tlng units.

REPORTS

During the coursa and upon completion of the study,
the study team is required to prepare _and submit the
following reports. :

1. Initial Report

- The report shall contain a general. assassment
and“evaluatipn of available data and information
the . project, - as well as its ‘general and
_detalled recommendations on’ the proaegt approach,
'tachn;cal - design ‘criteria and .other relevant
activities. This report shall be submitted in ten
(10) copies “within ons (1) wmonth after the
effectivity of the study.

2:=Monthily: Pr es~LR~pont“

A month aftcr the “uleualOH of the Initiszl
Report and’ .every month tberearter, ten (10) copies
' of the- Honhhly Progress Report :hall be submitted
to 1nu1uug status . report’ on the activities and
accompllahmgnts undartakeq in_the Drevicu: mgnth,
A report, on the " minutes of ‘avery mceting Hhall
also he sumetted in ten (1Q) copies within thr
(3) days after the nieeting. ' '
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b

~Within ore (1) month  upon complec

lon of the
project, six (B) copies of the Draft Final Rzporc
shall be submitted. Thiz will contain the swmmary
of works done ‘during cthe counze of ths study

'flnulud;ng_pbrtlusnL dots, analyses, eto.

sy

Fihal_Report

Wi nhln ne (i) menst arfcer b}

- Draft Final R=pur cwenty (20

Final Report shall be submitted. Basl
report covers the summary of  the

Report exg=pt  the recommencdations

the proper LmD’cMchabluL L the projact.

1)

A dis USblcnﬁprasehtaciUn
officials ShOle Le made =t

_submlsslon of any r=spork.

SCOPE OF AUTHORITY -OF CONSULTANT

_ The  Consultant’™s prgfessibﬁal . recommendations,
proposals or opinions insciar as  its serviees are
concerned, . shall "be fully considered by NAPOCOR.

' However, NAPOCOR reserves ‘the right’ to reject or accept

such recommendations, propo..,alu or opinions and to make
the final decisions - any mattér pertaininz to the
proaect._

:SERVICES/FACILIT;ES TO BE PROVIDED BY NAPOCOR

Durlng the course of the study, NAPOCOR shzll
provxde the Consultant with ths following:

~

1. Data, maps, feasibility reports of prsvious
studies. '

2. Dffice space, necessary tables, c¢hs , cablinstrg
and equipments at MNAPOCOR™S main office building.

3. Transpdrtation facilities.

4. Reasonable auolstance in securing. travel docuamento—-
from the PhlllppinéiGovernment;

5. Counteéerpart personcel will wve provided for &1l
aspect Qf works.
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i.TINTRODUCTlON

~In -response . to the request of Llhe Goveromenl of Lhe
.Republic_ of the th]ippfnes (hereihafler referred Lo as
"GOP"), the Governmen! of Japan (hereinafler referred to as
"GOJ")  decided - to . implement the Feasibility  Study
(hereinafter referred to as "the Study”) on Kalayaan Pumped
.Storage Plant Devélbpment Project Stage 11 (hereinafter
refeirred to - as  Ythe Project")  and exchanged the Noles
Verbales with _GOP concerning the implementation of the

Study.

The Japan International Cooperation Agency (hereinafter
referrgd to.as “"JICA")}, the official agency responsible for
the implementation of the technicél cooperation programme of
GOJ; will underiake the Study in accordance with the

reievant laws and regulations in force in Japan.

On the part of GOP, National Power Corperation
(hereinafter referred to. as "NAPOCOR") shall act as a
counterpart agency to the JICA study_team and also as a
coordinéting body in relaiibn with other governmental and
non;goﬁérﬁmehtai rorganizations concerﬁed for the smooth

implementation of the Study.

- The present document constitutes . the implementing
arrangement for the Study between JICA and NAPOCOR under the
above-mentioned Notes Verbales exchanged between the two

Governments.



(1. OBJECTIVE OF THE STUDY

I[1r.

The Study aims at formulating the optimuim plan and
assessihg technical,:financial and economic feasibility of

the Project.:
SCOPE QF THE STUDY

The Study will be carried out in the following three(3)

stages:

1. Preliminary Investigation Stage
2. Detailed Investigation Stage

3. Feasibility-grade Design Stage

The details at the respective stages are as follews:

1. PreliminaryrInvestigation Stage

(1> Collection and review of ' ai} _exisiing data,
| -reports gnd_ cther relevant informéfioﬁ on the
Pfojedt - |
(2 Site reconnaissance
{3 Power survey
a. Review and analysis of relevant- information

on growth of power consumption,. forecasts of

- 14 ~
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“energy  and peak demand,. characteristics of
power consumption pattern, elc.

b. Review and analysis of power expansion
prégramme including -those of. transmission
lfnc and substation-

(4} Review of the existing development'schemes
{5 .Formuiation 0of alternative development schemes and
its comparative studies to select the optimum

development schemes

Detailed Investigation Stage

Basgd on the result of the Preliminary

Investigation Stage, the detailed investigation will be

carried out for the selected site as follows:

(1) Topographic surveys, if necessary
(2) Geological investigation and material tests,
if necessary

{3) Hydrological survey

Feasibiiity—grade Design Stage

Based on . the result of the Preliminary and

Lhe Detailed. Investigation Sfages, the study will be

carried oui for the selected site ag follaws:

(1) Optimizaltion studies on Projeclt size

(27 Review and stiudy of the optimum power

— 15—



generating programme. including-. relevant
tvanSmiséioﬁ_line | |

(3) Establishment of dam operation programme

(4) Environmental assessment

(5) Compensation survey

(6)- Feasibility-grade design of  structure
components

(7)  Construction programme

{(8) Cosl estimation

(9) Economic and financial analyses

1y. STUDY SCHEDULE

The Study "will be executed 'in accordance with the
tentative  study schedule shown in Appendix I . as attached

herewi th.

¥. REPORTS

JICA wiil prepare and . submit the following reports in
English to GOP in accordance with the tentative time

schedule.

1. Inceplion Répcrt (10 copies)
2. lnterim Report (20 copies)
3. Draft Finél Report (6 cogies)

4. Final Reportit and itg summary {20 cuﬁies)-'



V1. UNDERTAKING OF GOP

In accordance wilh the Notes'vérﬁéles exchanged between

- GoJ ahd. GQP, Gor shall accord privileges; immunities and
rofher bCﬁéfils tﬁ:chA study tcam and, through the relevant
authorities, - take necessary .me#sures as follows to

facilitate smooth conduct 6f the Study.

1.  GOP shall be”resﬁohsible for dealing with claims which
héﬁ be btoughtphyrﬁhird pértieé_against the members of
JiCA étudy ieam énd shéfl hold them'harmiess in respect
of claiﬁs or liaﬂiiitics ériéing in the c¢ourse of, or
othérﬁiseiconnectgd wifh-the discharge of their duties
in the implementatioﬁ of the Study, except when such
claiﬁs: of }iébiiities arise from the gross negligence

or wilful misconduct of the abové-mentioned members,

2. NAPOCOR shall, at its own expense, provide JICA study
team -with the following, in cooperation with other

relevant agencies, if. necessary;

(1) necéssary data, information and malerials,
(2) conterpart berSonnel,
(3) _administrative and ltechnical support staff,
and labourers.as needed,
(4) suitable. office é#ace with necessary
| eqﬁiphent,
{(5) éfedentialé or idéntification cards and

{6 necessary vehcles and vessels with drivers

- 17—



and crew, fuel. and spare parts.

3.  NAPOCOR shall take nccessary measures -with  the

governmental  and  non-governmental organizalions

‘concerned for the foj)éwjng;

(1)

(25

(3

(4)

(8)

to secure 'fheISafety of JICA study team,

to pefmit the members . of the JICA study
team rfb ehfef, feéﬁe and sojourn in the
Philippines  for the 'dﬁration' of  their
éssignﬁent therein, .and exempt thém from
élien registration_requiremehts and consular
feég;. | |

to exembt the members of the JICA study team
ffoh-_taxes; duties and:any diﬁéf charges on
équi;ment, machinéry and other materials to
be: bfougﬁt:into and out of the Philippines
for the conduct of the Study,

to exempt the members of the JICA sfudy team
from fnéome tax and other charges of any Kind
impoSed'-gon or .inrtcbnneétion. with any
emoluments. or aliowanées.to be paid to the
members of the JICA study team for their
sefvices _ in connection with the
implémentation of thé.Study,

tg arrange custums Ciearance, “"handling - and

storage at the airport/port and island
trangportation of eguipment, machines,
. RN

o

- 18 —



inslruments, Loots and other afticles ta  be
brdught into the Philippines in <¢onnection
with the imp]emenialion of the Study.

(6> to provide nccessary facilities Lo JICA study
_iéém for remittance as well as utilization of
fhe: funds introduced into Philippines from
Japan in connéction with the implementation
of the Stud&, | |

(7) tb secure the permission for enlry into
private properties or restricted areas for
the conduct of the Study,

(8) to secure the permiséion fof JICA study team
to take all data and documents (including
photographs and maps) related to the Study

. out of Phiiippineg to Japan and

(9) to provide medical services as needed.

Its expenses yill be chargeable on members of

JICA study team.
ViI. UNDERTAKING OF GOJ

I'n aCcordéhce with the Notes VYerbales exchanged belween
GoJ and GOP, GOJ, through JICA, shall take the following

necessary measures for the impiementation of the Study;

1. to dispatch, at its own cxpense, the study team to

the Philippines and

2. to pursue technology transfer to lhe Philippine




‘counterpart personnel'ih-the course df”thc Study,

VII1. TECHNICAL UNDERTAKING
The  division of technical undertakings by " JICA and
NAPOCOR is detailed in Appendix Il as attached herewith.
1X.CONSULTATION.

JICA .and NAPOCOR shall consult with each other in
-Tespect of any matter that may arise from or in connection

with the Study.

— 20 —



Auom F0J0dEN

: Jyedep ul 3dom yoIp —M— <
INTISY¥TE-LS3L * S8UTAATTIYd UT M<dom yorp J
- !
o 1E08d 3]%ag . yrdaiug veridaad .
" o n A | 5190434 %

csATBUE TETOURUTL/OTUOUBIT (&) B
UOT3BLTISE 31S0) (§)

wedsZoud cOHpojLumcou (L)

. UBTS8p 8peJ2-A1T11Q1S®84 (3)
g Aandns coﬂpmmCmaEcu (S)
. B JUBWSSESSE [BIUBUUCITAUI (1)
WeJ3odd uotTjedaco Emo ()
- weJsScud mrﬂummemm Jamod (2)
_ SETPNIsS UOTZEBZTWIAZE(Q ()

1S NIISZT mQ¢&m|LHqummw¢mm.m

IRl
1R

— : . ABAJNS TEROTBOTQUIRAH (&)

.lJ!L. ﬁ — Aaadns 21301088 (2)
Agndns 21ydeRJ30dO) ()

1S NOILIYSILSIANI G3TIVIF0°2

m—w— _ Wayos WNUWT1dO J0 UCTIEBINWJOS (§)

S3uways FUTISIXE L0 M3TIABY (h)

ABAUNS JBMOL (§)

BoUBSSTEBUUOZBY B1T1S (2)

B3EBP BUTISTXE (72 jO mslnay wwv
18 NGO qmwhmuxzh ASYNIWITIEL "

T 165 T8 L 15 s (% ]t 1z |1 ¢
.._.mumm.rm..,m. RN .g«._ e |- WAL _.\:;_Jw ¥4y b oavw T 834 T wwe [ . SWILI Md0A

Lknl YT

EMUNELRE

\:éim ANLS TAILVINIL T XION3edy



APPENDIX II. DIVI?ION or TFCHNIGAL UNDERTAKING

H01k1ng Ttens

Underhaklng by JICA

Undertaking by NAPOCOR

RST STAGE

1.Collection & review
of existing data

2.Site reconnaissance

3.Pover survey

4 . Review of existing
development schemes

5.Fornulation of
optinum schene

| SECOND STAGE
2.Geclogical survey

_3.Hydrblogical survey

l.Topograéhic survey

1.Collection & review of all
existing”dat?;repqrt:&
" other informations

1.Site reconnaissance

1.Review and analysis’

I.Rgﬁiéu of existing _
development schemes -

1.Fornulation of optimum
~ schene

1.Programming and analysis
Cf results '

1. Programm1ng and ana1y31s
of results

I Programmlng and analy31q
of results o

1 Prov1sxon of all avallable
data,lepoxt & 1nformat10ns
2.hssisting JICA’S collectlon

& 1eV1cu 4 -

L. Ass1gnment of counterparts
for gu1dance % discussions

2.Assignment of aboiirers for
clearing of paths & trans-
port facilities

1 1.Provision of existing data

1.Provision of existing data

for development schemes

1.Carying out the works

1.Carying out the works

ilTCarying out. the works

.

N e

-2~



_Working'ltems 7

Undertaking by JICA

Undcf;aking'by NAPOCOR

1 THikD StAGE

Environmental assess
~ment B

Investigation of
existing rights

' Féasibilit&*ﬁrade
Design '

1.Revieu

i 1.Assessment. & coordination
‘houses, roads, lands & :

I.Obtimi;atidh studies to
" ‘determine the Project size

2.Study & review of the
optinum power generating

|. - progranme

3.Feasibility-grade design

| 4.Construction prograine

5.Cost éstimation

6.Econonic & financial
analyses

7.Report

1.Provision of relevant data

1.Provision of relevant data
Z.Carrying out of survey

I.Provision of the nccessary
data & relevant information
for the feasibility-grade
design

_— 23 —
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MINUTES OF MEETTNG

The Prelininary Study Team dlspatched by Japan Intematlonal -
(,ooparatlon Agency for Kalayaan Pnged Storage Pldnt DGVeloptre.nt -
ProJecL Stage 1T in the RepUbll.C of the Phlllpplnes (herelnafter :

referre& to as “"the J‘.ECA team") had a serles of dlscussmn WJ.th

the relevant offlclals of Natlonal Power Corporat:mn (hereinaEtor‘
veferred to as "NAPOCOR") from Septenber 12 to Septe_nber 21,1989,

The result of the discussion is s_l_J'J:rmar-i'zed b’el'cw;‘

1, Wlth reference to Art:n.cle v and Appendlx I 1n the
Inplementlng Arragement 51gned by ‘the. representatlves; 7
of “the- JICA team and NAPOCOR on September 21 1989,
Both partles reafflmed that NAPOCOR vould start the
dnll:mg and topographsl_c survey works in the begmlng
of January 1990 in accordance w1th the Dra"mng as
attached heréwith NAPOCOR agree that the additional
1nvest1gat10n works would be carrled out if requlred.

2. With feference to item (4) of sub-article T of Article
IIf in the said ‘Inpierrent_i_ng Arragement, both,parties_
agreed that the Study should be based on the Report of
Caliraya Dam Rehabilitation Study which wag é'ubﬂﬁﬁted'
by JICA to NAPOCOR in September 1986.

3. The JICA team stated the necessity of the test-blasting
during the Study to establish the control blasting -
system to avoid 1nterupt10n of. the . operatlon for the

emstmg power plant. MAPCUOR agreed hls underta}unq of

the test and asked the JICA's favour to undertake ’to
prepare specm.l low~burn1ng specd explosives and

._.2'4_,

LN e



masuremnt de\rlces, 1f necessary, and to dlspatc‘n the
experts of rneasuremant and blasting works.

In connection w1th 1tems (1) {2}, (3) and (6) of sub-
article 3 of Artlcle IIT in the said Implemntatlon
) Arrangerrent MAPOOCR requested the implementation of the
,sLud:Les in the Phlllpplnes for tec}mology transfer. JICA
explamed the dlfflcultles due to budgetary approrlatlon .
NAPOCOR further raquested a training of counterpart(s) in
Japan during the said studies to work together with JICA
nenbers. The JICA team stated that the NAPOCOR'S request
would be forwarded to Tokyo.

- 7 )

/MR ISAO ITO 7 MR. M. C. AVENDANO
LEADER OF ~ .. s VICE-PRESIDENT
PRELIMINARY STUDY TEAM * ENGINEERING
JAPAN INTERNATIONAL ’ NATTONAL POWER CORPORATION

COOPERATICN AGENCY
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" PLANT NAME

. BOTOCAN

CALIRAYA

AMBUKLAO *
. BUHI-BARIT

CAWAYAN

i, BINGA
ANGAT, MAIR
ANGAT, AUX.
PANTABANGAN
. MASTWAY
KALAYAAN
HAGAT

[P L R

TYPE

- =

 HYDRO

HYDRO

HYDRO

HYDRO

HYDRO

HYDRO

HYDRO

HYDRO

HYDRO

HYDRO

HYDRO_

HYDRO

UNjT”
NO .,

1-
Soe
3
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i e

N

W LD DT
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G N

" LUZON GRID - -
 EXTSTING GENERATING PLANTS
(A8 OF JURE 1988)

Rl i e L

- UNIT

CCAPACTITY
(MW)

8.
8.
0.

0.

25

50,
50,
A0
50,

50

12.

150,
150

40,
90.
HY
90,

906

0
(0
a6

.00

U0

00
QG
5.00
Nt
U0

.80

40

.00,
25 .
25

25,

00
a0
QG

[

1T

0G
G0

.00
.00
L 00
140,

Qo0

.00
50,

O
a0

Qo
ao

0o
a0

(o

COMM;
YEAK
1948
1948
1945

10/45

11/45
10/47

2/50

12/56
12/56
9757

9/57

10/59
1/60°

- 1/60
1 3/60
3/80

10/67

10/67
8/68
6/68

7/67.

1/6%
14/78

5/86

4/77
5/77

12/80

5782
8/82

8/83
9/83
11/82.
1/84

YEAR OF
RETIRE-

2000

2006
2006
2007

2007
2009

2010
2010
2010
2010

2017
2017
2018
2018

2017
2017
2028

2038

2027
2027

2030

2032
2032

2033
2033
2032
2034

LOCATION

‘Majavjay, Laguna,

~ Lumban, Laguna

Bokod, Benguet

Buhi, Camarines Sur

Sorsogon, Sorsogon

Itogon, Benguet

ﬂorzagaray, Bulacan

~do-—

Pantabangan, Nueva
Ecija

~do-

Kalayaan, Laguna

Ramon, Isabela

o e — +
‘luzghist/hd!
{LPD-SPD/lor!
'18 mav 88 !



TABLE A2 - e
LUZOR GRID Page 2 of 2
EXISTING GENERATING PLANTS | |
(AS OF JUNE 1988)

i v e A A v e AL e A B e TR e e s e

UNIT . . YEAR OF

o UNIT CAPACITY COMM, - RETIRE- o
PLANT NAME TYPE  NO. (MW) ~ YEAR  MENT LOCATION |

56.00  1/79 2009  Tiwi; Albay

TIWI GEO 1 9 |
2° 55,00 5,79 2009
3 55,00 1780 2010
4  B5.00  4/80 2010
5 B5.00 . 12/81 2011
6 55,00  3s/82 2012
HAR-~BAN GEO 1 B5.00 4778 2009 Bay, Laguna
2 55,00  7/72 2008 -
'8 BE.00 - 4/80 2010
| 4 55,00 - 6/80.. 2010
. MAR-BAN . GEG 5 55.00  7/84 2014 Bay, Laguns
I B 55.00  9/84 - 2014
. CALACA COAL 1 300.00 1984 2014 Batangas
. MARILA OIL 1 100,00 - 9/65 1995 TIsla de Proviser,
- 2 100,00 10765 1995  Metro Manila '
. SUCAT'} & 2 OIL ~ 1 150.00 ~10/68 1898  Sucat, Muntinglupa,
(GARDRER) - 2 200.00  1/70 2000  Metro Manila
‘. SUCAT 3 & 4 OIL 3 . 260.00  7/71 - 2001  -do-
( SNYDER) 4 300.00  9/72. 2002
;. BATAAR OIL- 1 75.00  §/72 . 2002 Limay, Bataan
2  150.00  2/77 2007 |
.. MALAYA 0IL 1 300.00  9/75 2005 = Pililla, Rizal
2 350.00  3/79 2009
SUMMARY BY PLANT TYPE
INSTALLED |
CAPACITY, MW % CAPACITY WIX
Oil-based . 1925 - 46.8
Hydro .~ 1226 - 29.8
Geothermal _ - BB0 : o 16.1
Coal 300 7.3
TOTAL 4111 100.0
3 -I--"--.-:.--"""‘,"'?'-w'-;.'-..{. R
'luzghist/hdl
- ILPD-5PD/lox)
118 may 88 |
D e +

- 32 —
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TABLE 5.

JUNE !988 GENERAT!ON EXPANSION PROGRAM

LUZON

VISAYAS

MINDANAD

R |PLANT Aomnons

CAP(MW)

PLANT ADDITIQNS

CAP(MW)

PLANT ADDITIONS

o7l GAS TURBINE -
' REHAB SUCATI

N ".g

1993 |
!99 4

1995 _
- | Bvbe-I 350 Kv

MAKBAN 7 GEO |
"ISMALL LUZON GEO
o ;REHAB SUCAT 4

e LBAc MAN T GEO
:| oAS TURBINE

CALACA 11 com_
“BAC-MAN I GEO -

7% L LUZON = MINDORO
. |wrERconNECTIOV

COAL.JI
LUZON GEO

TONGONAN GEO A

‘i9ge %ONGGNAE GEO B
RS
t997~' "' | COAL A
-1993' . coaL B
:reséfj © coAL ©
booo] om0

- 500 -

55

40

1o
200

300

o

300

330

440

440

1 800 -

600

600"

600

[INTERCONNECTION

| (POWER BARGE 2)

LEYTE —SAMAR

INTERCONNECTION

JANOPOL qYDRO

POWER BARGE 2 |

'NEGROS ~ PANAY.

PALIMPINON GEO 4 |

CEBU-NEGROS:FANAY

INTERCONNECTION

- g/
PALIMPINON GEO 5

PALIMPINON GEO 6

'POWER BARGE 2.

BOHOL DSL

JALAUF\‘ HYDRO

37.5

37.6

32

24

AGUS T

"1 GAS TURBINE.A | -
(POWER BARGE 2)

GAS TURBINE B-

| POWER .BARGE 2

APO GEO 182
APO GEO'S

APO GEO 4 -

AGUS M

(POWER -BARGE: 2).
5.5 S

COAL A

COAL B

DLPCO DSL |-

CAP(MW)}
s

80Y]

:50 :
(_32)

Jj NEA pro]oct

J Entry rese to 192" due 1o uncartolnties ossoclated win non- NPC plants,

Hors :

Paronthesis Indicot_o pull cut of Power Barge.
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 CHARACTERISTICS
—————————————————— B R .
o 4 IRST. ! DEP,
PLANT,hAME L CAP, . CAP,
‘ VoMWY 1 (MW)
e e e fmmmm e
A. EXISTING 44171 1 3285
-------- TSR S
01L: R HE
- BATAAN 1 T - T 1)
BATAAN 2 ;150 ! 150
SUCAT 1 13150 1 100
SUCAT: 2 L2001 180
SUCAT -3 Voo2go 140
SUGAT 4 P800 1 240
MALAYA 1 !300 ! 250
"MALAYA 2 'o3B0 1 350
MANILA 1. 1 100 ! 100
MARILA 27 PA00 1100
' ROCKWELL 1/_': 60 ¢ 35
! oo
jcuAL o S
CALACA 1- L300 ! 300
L !
GEOTRERMAL: | - } .
TIWI 1~-6. 1330} 220
- MAK-BAN. 1-6 § 330 . 300
HYDRO: E ST
- LUMPED 1oaz26 ) 720
A | . 1
S HEE— S
3 CANDIDATF 1 5500 1 5330
GAS TURBINE 1 700 | 700
TA , i :
e ' 1
MAKBAR 11 GEQ!- 330 | 300
. . t . :
SMALL GEO LUZ! 40 | 380
. : ] Tt
BACMAN GEG | 220 4§ 200
: . ! R
LUZON GEO- | 330 ! 300
: N 1 [} N .
) o . L
"TONGONAN GEO | 880 ! - 800
- TOHGONAR . oo ,
“COAL : { 3000 !.3000
: . -3
————————————————— +-——_.——'——‘+—-—_-_—..—_

/ MFCO"owned plan

- U&EE A i
LU?ON CRID

OF. GENERATINQ PLANTb

JUNE 1988 FOWER DEVELOPMENT PROGRAM

t

LA

NUMBER‘FORCED‘MAINTE—' AVERAGE W L0 & M }f
OF . 'OUTAGE ! -NANCE < HEAT: RATE* -COST. ~:;
TUNITS | (%) (WEERS)) (BTU/KWH)‘{$/KW YR) L.
e JE PR L Fmm e m i S o i
- 1 — | - 1 - [ - o
- | ! i ! LT
] I 1 1 [
| t k] ] E [N
T _ T N B LRI
Cix THY A0 70.01..2,694 4 541
1x160% 10 ) 749,386 | " 5.41 !
Ax150% 200 ) 7 V10,788 ) 477 4o
1x200). .14 | 7 1:_11;440 b AT
1xZ00)- 14 T 112,221 477
TAx300! e 8 11, 811‘;:_ 4,77 1}
1x3001° 16 ! g .\ 10,788 3.05. .
1x35047 14 8 < 9, qza - 3.08 1
1x100) 10 7 110,208 ) .21
11007 10 -} T 10,188 0 V0 8.21 T
1x 60' 0.5 | ¢ 10 652 -1 7.585 i
] i ) i ‘ Ve
T H A o e
1x300¢ 17! 8 ! 9,484 4.8 )
: ' : A P
] : . B SR _ i
B6x 551 4 ! o 117,084 4.18 !
Bx 55| 4 5 ! 1?,084 o 8.57
' \ ! [ o
: § A : ¥
1 1 ] t ¥
- - - - h = i
] 1 1 1 N
1 A ] 1 B ]
—————— B e nainilad ekt bte bbb
- 1 — Ka - ) —_ ] — ]
] i 0 1 ; v - - 1
' A HE P R
14x 50} g S2-40 11,5007 4 0.80 )
i 1 - i . 1 i
1 IS . 1 . . 1 . 1
Bx 551 - 3 1 ¢ ) 17,084 v 3.57 )
S : 1 1 - - BRI |
ox 200 4 ! 5 137,084 1 G.21 ]
] [ 1 1 . 1
[} L 1 L [
4x 55 4 | 6 ) 17,084 0.21 -4
] ] 1 1 ]
B ¥ ] [ 4 . ¥ 1.
6x 551 4 1 6 ! 17,0484 1} 28.39 i
" 1 1 i : R | 1
. t t 1 . i . 1
8x 55) 4 | 6 ) 17,084 1 28.39 |
t St 1 - 3 . 1
1 f . 1 - -t ¥ ]
10x300; 17 1} 8 '+ 9,484 14.50 i
: ' ) ! S d
______ SRS VU S OO SR
PRSEESN
'mBBpchar/hd |
LPDh-5PD/1lor!
118 mayxBB !
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BUSINESS BULLETIN

e Classified Ads i s » i

Fri., Sept. 29, 1989 _ ARTHUR SALES, Business Editor - . 25

LAGUNA POWER PRO.IECT Isao Ito (thlrd from left), team leader of Japan Internat:oml
Qooperdtlon Agency (JICA), and Marciano Avendano (third from right), vice president for
engineering of the National Power Corp. (NPC), sign-agreenient for a feasibility study on the
installation of an additlonal 300-megawatt generating capacity to the Kalayaan pumped-storage
power plant in Laguna. Looking on (from left) are Hayao Adachi, JICA hydroelectric specmhst

Pancho Difio, manager of the NPC hydro power engineering department; Tsutomu Moriya,

JYCA assislant resident represen{atwe, and Rodolfo de ia Cruz, manager of the NPC hydlo
development division,
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