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TERMS OF REFERENCE
for

The Feesibility Study om Malaya Pover Plant Reliability Improvensnt Project

BACRGROUND

" As of 1591, the Luzon Grid had the power generating facilities of 4 ,626

Mi+in total accountmd for 71X of the 6,321 MW total installed canacf*

for the Philippines. With & peak demand ‘of 3,045 MY, the Luzon Grid aay

appear, in these figures, to be provided - with sufficient supnly
capebility. However, due to troubles attributable to the deterioration
of the power generating facilities, due to lower performance resulting
from the lack of auproprlata repair, meintenence and jinspection of the
power ‘generating and transmission/substation facilities, and. die to
natural dlsasters the Luzon Grid has been suffering from sustained
shortage of power supply and from the resulting chronic power failures
and brownouts.

(1) Insufficient power sup ]
development program.

{2} Deterioration of
improper operation ahd~insufficient maintenance work.
These problems ell aggravate each other, exacerbating the gravity
of the situation.
To find solutions to these problems, the Philippine government requested
the Japanese government to .conduct 2z studvy on a comprehensive
improvement-plan covering rehabilitation of the power plant and .
operations & maintenance management of all the above-mentionad
facilities be conducted. In response to this request, the Master Plan
Study was carried out from 1991 to 1932 by JICA.

The upcoming study is the following Feasibility Study propbosed aftar
reviewing the results of the Master Plan Study:

{1) HMalava Thermél Power Plant Rehabilitation {Phase II}

{2) ~"Renovation of 230KV Malaya-Tiwi transmission lines/substation
facilities

PRQJECT DESCRIPTION
Objective Fecilities and Area (See Fig.-1)
{1) Malava Thermal Power Plant
Malaya Therwmzl Power Plant is located in the town of Pililia,

Rizal Province, on Laguna Lake, roughly 120 ka southeast of
Manila.



ransmission Llncd/Suashatlcn Facilities

As shown in Fig.-1, the Luzon Grl& consists of.tﬁo'ZBO kV systens
vhich run through Luzon Island from north to south with llanV and
69 kV systems partlallv used,

Power Plant through theaf‘ia%au Pumn Storage Power P*a"u,'uu::uu,.
Labo, end Nage subst&tlonq d reaches the Tiwi Geothérmal Power
Plant. This s;stegfalgp/}uns north through the ‘Dolores end 'San
Jose substations reagiring Metro Manila.  From Metro Manila its
branch -system runs futther north through the Mexico Substation,
etc. and connects with the northern 230 kV system that interlinks
the Binga, Ambuklao, and Magat hydro power plants.



Fiz 1 LUZON GRID POWER SYSTEM DIAGRAM

[
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2.2. . HMsjor Problems Clarified by the JICA Master Plen Study

(1) M=laye Thermal Power DPlant
i |
Based on the results of the 19827JICA survey, which revealed the
deteriorated state of .ihe plant equipment, rehebilitation work was
carried out from 1988% to 1987.' However, three to four years
later, in 1991 and 1992, najor accidents occurred successively
with the No. 1 and No. 2 units, worsening the state of power.

supply.

The major reason for this seeas to be that, because of the
pressing demand for -power supply, the annually-requ1red overnauls
and inspections were not sufficiently carried-out. Because of
this, abnormalities in major equipnent (partlcularly the boilers),
vhich would normally be detected before any: accidents in major
equipment (particularly the boilers), which would normally be
detected before any acc1den»s could occur, vere allowed to ¥o
uncorrected, leading to the. Drﬂaadowns of equipment. Furthermore,
even after the troubles, Af\'ment and appropriate study to
identify the causes was EP rmed due to the coup2lling need
for the prompt resumpt 6g;qg- eratlon, thereby allowing faults ¢f
similar nature to b :e%gﬁ% 4. .

e W

# the Facilities

Both No. 1 and No. 2 units are unable to attain the rated
output. '
Their actual output as of September, 1992 was:

Rated Output (M¥) : Actual Output (MW)
No.1 Unit 300 about 140

No.2 Unit 350 ' _ about 215

With both MNo. 1 and YNo. 2 unlts, uha derated output Has

"mainly caused by the detericration of the boiler tubes. The
boilers have beesn operated at reduced pgessure for the sake
of safe operation.. (170 Ld/sz - 140 kg/cm‘) :

b, Major Problems of Operation and Malntenance

So far, an 1nvestldablon has been conducted after every.
trouble, and emergency  or permanent measures have heen
1mplem°nted based on the results of the investigation,
However, the problems of the software snd the correcdtive
neasures for them have not yet been fully carried. The JICA
Master Plan Study Report offers - tho_followlng general
recoammendations concerning the problems of the software and
their remedies. In order . to meterialize these
recommeﬂdatlons, further deliberation and study- tnrouﬂh.
tollowln¢ up on actual problems/troubles sre called for.

Hzo_
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Power Plant Maintenance:

Ineppropriate Inspection, Maintenance and Rensir
(Examples of check points).

(1)

(34)

{v)

(vi)

{vil)

Review of deily check and mainteénance ‘standards
and periodic inspection standards. :

Areas to be checked; check itenms, freguency of
checks, record of measurement data, method of
reporting, Jjob allocation, ete.

Various memos, reports, etc., that indicate
whether the jobs have been performed in
accordance with the above standards.

Management and statistical evaluation of the
check results and records, status feedback to
the zbove standards, as well as the method of
the executlog/of these jobs.

//\q u\
How thq/aﬁiuabimalntenance end repsir plans are
belnd condUﬁ;ed

blmely plannlnd end authorization are -
bexn@/perforned to allow sufficient lead tine
f&%’procurEment of materials, and whether the
budget is adequate for the plans.

Whether the job performance methods and
capabilities for daily check & maintenance,
periodic inspection & repair, etc., are
sufficient.

Inappropriate Operation and Management of Power Plant
Facilities (Example of Check Points)

(1)

(i1)

(iii)

(iv}

Inappropriate operating methods {whether
standard operating values are observed).

Khether attentions is directed to the trends
shotn in major operatibnal data.

Medlum and lond term plans should be made
concerning the continuing educetion and training
of the operations & maintenance.

Detailed investigetion, determining how and
where the on-site menagerial staff have actually
received their training, may reveal clues how %o
proceed with -futiore improvements.



(2)

Transaission Lines/Substations Fecilities

The improvements of the Transaission Lines/Substations facilities
conducted after the plant renovation survey by JICA in 1885 for
the Luzon Grid, which mainly focus on the improvement of
protective relays and communication facilities, and the
replacement : of deteriorsted equipwent, have been a step- in .the
right direction. However, as the JICA Master Plan Study in 1991
revealed, the frequenb occurrence of troubles mean that further
repair and improvement of existing fac111t1es #ill be necessary.
Major problems clarified by the JICA master plan’ as shown in the
following.

a. Corrosion of Overhead'Grqundﬂwires in the Southern 230 kV
Systen

The overhead ground wires are of zinc galvanized steel, on

. which rust has developed _fter severa)l yvears of use in some
locations, causing br % e of the wires. The sanple of
zinc galvanized stee ég) ollected durlnv the Master Plan
Study: had & zinc < of 71 g/m 'at max and 44 g/n =
min.  These. uﬁs’ Fe significantly swaller than thn
standard v _¢a0+ .20 g/w. . To solve this problem, the
existing owgihead ground-wires should be replzced with
corrosion-resigtant aluminuméclad'steel wires.

b. Dnterloratlov and Insuf f101ent BreaL1n¢ Capacity of the
Breakers in the Substahlons and Hvdro Poner Plant Switchyard

Sone breakers in the'substations and hydro power plants show
conspicuous deterioration due to prolonged use, have
insufficient bresking capacity or sre presumed to have
insufficient breaking capacity in-: the near future. All of
these breakers need to be replaced.

Z.3 - Relevant Preojects

(1)

Malaya Thermal Power Plants-
] . o

.Based on the results of the JICA'survey in'19§2 for the Metro

Manila Thermal Power Plant Rehabilitation, and Malava Thermal
Power Plants Rehabilitation Project (Phase 1) was executed from
1986 to 1987.

Transaission Linés/Substations Facilities

Based on- the results of the JICA survey in 1985 for the Luzon Grid
Plant. Eenovation, the ADB Project was exscuted, nainly to improve
the protective relay system and other transmission
lines/substation facilities. ' :

N
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3.1

3.3

SCOPE OF THE STUDY

Objedtive of the Study

The objective of the study is to formulate (1) improvement plans for the
plant facilities and operations & maintenance of the Halaya Thermal
Power Plant (Phase II), and (2) renovation plans for the Fransmission
Lines/Substation facilities in Luzon Grid.

Facilities and Areas to be Studied

{1} Malaya Thermal Power Plant

(2) Transmission Lines/Substation Facilities in LUzon Grid (Related to
‘Malaya T.P.P.}

Scope of Study

The Scope and contents of the Study shall cover the following:

{1) Scope of the Study

a, Formulation of i

re#emgp
and operations &

malnténancn for the Malays Thermal Po&cr

Through the detailed study on such plant operation in
the past as troubles/fauli- records, inspection/
waintenance: records, performance test records, etc.,
conditiohs of power plant facilities and equipment,
shall be evaluated to identify the following items;

i) Repair or replacement of. the equipament/parts
including major equipment, which is deemed
essentiel for the restoration of plant ocutput.

ii)  Repair or replacement of the equipment/parts
which ‘have severely deteriorated or which are
difficult to repair or replace during normal
maintenance, and which are essential fors the
restoration of réliability.

b. Operation and Maintenance
The  Study on such software matters as listed in the
following shall be carried out to propose the measures
that keep the facilities from unexpected forced outage
as well as the points to be improved for good
operation and maintenance.

i) Operations & maintenance procedures

ii) Daily patrol & check methads



(2)

Study

fu

viii)

ix)

x)

xi)

xii)

Planning methods for periodic &nd preventive
naintenance

Periodic maintenance procedures and
organizational structure

Manégémént procedures for dravings and data
Mgnhgemenﬁ and storage methods for spare parts
Organization of the power plant;.

Man power -and skill of personnel for

operation/maintenance including technical/
engineering function for preperation of

technical specifications for procurement

Establishment of procurement concept for
proprietary items of power plant equipmenti/paris

for maintenan'eyoverhaul

Systen £ér‘§pj opity and responsibility.
: _ e .
e . o .
Subgor ﬁgptlng method for periodic and other

Operations & maintenance wmanagement system at
head office

Hiring and education/training of emplovees

Formulation of Renovation Plans of Transmission

Lines/Substations

Thé following items shall be studied.

(a).

(b)

(c)

Items

First

Replacement of overhead ground wires for 230 kV '
transmission lines

Replecement of breakers that have insufficient
bhreaking capacity or have been deteriorated

Replac

Stage

ement of deteriorated disconnecting switches

Collection of felevant_repérfs_and data

Review of existing relevant reports and data

Study

of working procedures.

~ 24~



3.5

(d)

(a)

(b)

Study S¢hedule

Reports required

Site survey

Working procedures and organization of NAPOCOR'S task
force shall be determined after discussion with
NAPQCOR.

b Second Stage

Site survey for each .povwer facility in order to
ascguire supplementary and deteiled date as well as to
grasp the current conditions and problems of the
hardware and software.

Formulation of each plan

i) Investigation and zanalvsis of the causes of
improper operation & maintenance, which have
lovwered theaperformnance of the objective

facilitiesel, o)

- e N
AN
L9611

management and operations & maintenance method.
iv) Estimate of costs, preparation of work schedule
and  annual disbursement schedule for

implementation of each plan.

v) ‘Economic and financial study

Refer to Tahle‘l, studv Schedule

burihg and upon completion of the study, the following.repOrts sna2ll be
prepared and submitted.

(1}

Incebtion.re
Interim repo
braft of fin

Final report

porkt
rt

al réport

L)
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I. INTRODUCTION

In response to the request of the Governrnent of the Republic of the
Philippines (hereinafter referred to a "GOP"}, the Government of Japan
(hereinafter referred to as "GOJ") has decided to conduct the Feasibility Study
(hereinafter referred to as "the Study") on Malaya Power Plant Reliability
Improvement Project in the Republic of the Philippines and exchanged the
Notes Verbales with GOP concemmg the lmp!ementatlon of the Study.

Japan ntemat;onal Cooperatlon Agenicy (heremaﬂer referred to as
"JICA"), the official agency responsible for the implementation of the
technical cooperation programs of GOJ, will undertake the Study in
accordance with the relevant laws and regulations in force in Japan.

On the part of GOP, National Power Corporation (hereinafter
referred to as "NPC") shall act as the counterpart agency to the Japanese
Study Team and also as coordinating body in relation with other governmen-
tal and non-governmental orgamzatlons concemed for the smooth imple-
mentation of the Study. : :

The present document constitutes the 1mplementmg agreemient
between JICA and NPC under the above-mentioned Notes Verbales
exchanged between two governments.

11. OBJECTIVE OF THE STUDY
The objective of the Study is to improve the re!iabii_ity of the Malaya
Thermal Power Plant as well as relevant facilities by formulating improve-

ment plans for the plant facilities (hardware) and its operation & mainte-
nance (software).

1. SCOPE OF THE STUDY
The scope and contents of the Study shall cover the following:
1. Scope of the Study
Formufatlon of 1mprovement p[ans for power plant facilities

(hardware) and operatlon & maintenance (software) of the Ma[aya ,
Thermal Power Plant '

MALAYA POWER PLANT RELIABILITY INPROVENENT PROJECT . . : pagelof 7
IMPLEMENTING ARRANGEMENT
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a. Power Plant Facilities {Hardware)

_ Through the detailed study on previous plant opera-
tions shown in various records such as troubles/fault records,
inspection/maintenance records, performance test records,
et¢., conditions of power plant facilities, shall be evaluated to
tdentn‘y the following items:

i.) Repair or replacement of the equipment/parts includ-
ing major equipment, which are deerned essential for
the restoration of plant output.

i) Repalr or repfacement of the equipment/parts which
have severely deteriorated or which are difficult to
repair or replace during normal maintenance, and
which are essential for the restoration of reliability.

b. Operation & Maintenance (Software)

The Study on such software matters as listed in the
following shall be carried out to propose the measures that
woulld keep the facilities from unexpected forced outage as
well as the points to be improved for good operation &
maintenance:

i.) Operation & maintenance pfocedur_es

ii.) Daily pat.rol & check methods

iii.) P[anning & budgeting methods for periodic and
preventive maintenance

iv.) Periodic maintenance procedures and organizational
_structure

v.) Managemen.t procedure for drab;lings and data

vi.) Ménagiement'énd storage methods for spare parts

vii.} Organization of thé_ power plant personnel
Manpower and s.‘l{ill.ed' personne.l for op-

eration and maintenance including technical/
- engineering functions for preparation of techni-

MALAYA POWER PLANT RELIABILITY IMPROVEMENT PROJECT - page 2 of 7
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cal specifications for procurement
viii.) 'Establishment of pro.cu'rement concept for propri-
etary items of power plant equipment or parts for
maintenance or overhaul

ix.) System for authority and responsibility

x.) Sub-contracting method for periodic and other main-
tenance

xi.) Operation & maintenance management system at
head office and Metro Manila Regional Center (MMRC)

xii.) Hiring and education/training of emiployees
2. Study ltems
a. Preparatory Works
b. Site Survey and Data Col'fection
Site survey of each power. facility’ for the purpose of
acquiring supplementary and detailed data as well as to grasp the
current conditions and problems related to the hardware and
software -
¢. Data Analysis
d. Formulation of'Im'pro:veme.nt Plans

i) Improvement plan for power plant faci]ities {hardware)

ii.} Improvement plan for opera’non and mamtenance of the
power plant (software)

e. Cost Estimate of Improvement Plan {for hardware)
f. Economic and Financial Evaluation
g. Seminar on Operation & Maintena'ncé

[n pursmt of technology transfer to the Phllippme
countelparts the seminar on operation & mamtenance

MALAYA POWER PLANT RELIABILITY (MPROVEMENT PROJECT ' S pagedof 7
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shall be held during the Study conducted in the Philippines.

IV. STUDY SCHEDULE

- The Study will be carried out in accordance with the tentative study
schedule shown in Appendix | as attached herewith.

V. REPORTS
JICA shall prepare and submit the following reports in English to
GOP.
1. In’céption Report : {10 copies)
2. Int'érim Report , (20 copies)
| 3. Draft Final.Re‘port (10 copies)

4. Final Report (25 copies)

VL UNDERTAKING OF GOP

In accordance with the Notes Verbales exchanged between GOJ and
GOP, GOP shall accord prmleges exemptions and other assistance to the
Japanese Study Team and, through the authorities concerned take neces-
sary measures to facilitate smooth conduct of the Study.

1. GOP shall be responsible for dealing with claims which may be
brought by third parties against the members of the Japanese Study
Team and shall hold them harmless in respect of claims or liabilities
arising in the course of or otherwise connected with the discharge

of theirdutiesin the 1mplementat10n of the Study, except when such
claims or liabilities arise from gross negligence or wilful misconduct -
of the above-mentioned members.

2. NPC shall, at its own expense, provide the Japanese Study Team
_w:th the following, in cooperation with other agencies concerned

if necessary:

a. available data, information and materials related to the Study;

MALAYA POWER PLANT RELIABILITY IMPROVEMENT PROJECT paged of 7
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b. counterpart personnel;

c. administrative and technical support, and laborers as needed;
d. suitable office space with necessary equipment;

e. credentials or identification cards; and

f. necessary vehicles and vessels with drivers and crew, fuel and
spare parts.

3. NPC shall take necessary measures with g'ove'mmenfal and non-

governmental organizations concerned for the following: -
a. to secure the safety of the Japanese Study Team;

b. to permit the members of the Japanese Study Team to enter,
leave and stay in the Philippines for the duration of their
assignment therein, and exempt them from foreign registra-
tion requirements and consular fees;

c. to exempt the members of the Japanese Study Team from
taxes, duties, fees and any other charges on equipment,

machmery and other materials brought into the Phlhppmes

for the conduct of the Study:

d. to exempt the members of the Japanese Study Team from
incorne tax and other charges of any kind imposed on orin

connection with any emoluments or allowance paid to the -

members of the Japanese Study Team for their services in
connection with the 1mplementatlon of the Study, )

e. to arrange custom clearance handlmg and storage at. the
airport/port and island transportation of equipment, ma-
chine, instruments, tools and other articlesto be brought into
the Phxhppmes in connection with the lmpfementatlon of the
Study;

f. to provide necessary facilities to the Japanese Study Team for _

remittance as well as utllaéation of the funds introduced into

the Philippines from Japan in connection with the :mple— :

mentation of the Study;
g. to secure permission to entry into private or other areas for

MALAYA POIVER PLANT RELIABILITY IMPROVEMENT PROJECT
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the conduct of the Study_;

h. to secure permission to take all data and documents (includ-
ing photographs and maps) related to the Study out of the
Philippines to Japan by the Japanese Study Team; and

i. to provide medical services as needed and its expenses will be -
chargeable on members of the Japanese Study Team.

VIi. UNDERTAKING OF GOJ

In accofdance with thé Notes Verbales exchanged between GOJ and
GOP, GOJ through JICA, shall take the following measures for the
implementation of the Study:

1. to dispatch, at its own expense, the Study Team to the Philippines;
and

2.topursue technology'transfer to the Philippine counterpart person-
nel in the course of the Study.

VIII. CONSULTATION

JICA and NPC shall consult with each other in respect of any matter
that may arise from or in connection with the Study.

 MALAYA POWER PLANT RELIABILITY IMPROVEMENT PROJECT page 6 of 7
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Work Item

JICA Undertaking

NPC Undertaking

1. Preparatory Works

2. Site Survey and Data
Collection

Implementation

a. Provision of all available data,
reports and information

b. Assistance to JICA in the
collection

3. Data Analysis

Implementation

Assignment of counterparts for
guidance and discussion

4. Formulation of Improve-
ment Plans

a. Improvement plan
for power plant fa-
cilities (hardware)

b. Improvement plan
for operation and
maintenance of the
power plant (soft-
ware)

Implementation

Implementation

' Assignment of counterparts for

discussion

Assignment of counterparts for
discussion :

5. Cost Estimate of Im-
provement Plans (for
hardware)

Implementation

Assignment of counterparts for
discussion

6. Economic and Financial
Evaluation

[mplementation

Assignment of counterparts for
discussion :

7. Seminar on Operation
and Maintenance

Implementation

Assignment of counterparts

MALAYA POWER PLANT RELIABILITY IMPROVEMENT PffOJE
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MINUTES OF MEETING
FOR - o
MALWW%PO“ERPiANTREUAB&HYIWPROVEMENTPROMKW
IN THE

REPUBLIC OF THE PHILIPPINES

The Preparatory Study Team (the T:eam) organized by Ja.pan' International
Cooperation Agency (JICA) and headed by Mr. Masaki HIRANOQ, visited the

Republic of the Philippinés from February 21 to March 2, 1994 for the purpose’

of consulting the National Power Corporation (NPC) on the implementing Arrange-
ment for Feasibility Study on Malaya Power Plant Reliability [mproévement Project,
Toward thisend, the Team had a series of meetings with concerned NPC personnel.

The Implementing Arrangement prepared by the Team was discussed during

‘the meetings and both sides have reached an agreement uport it.
'The following are the results of the discussions and understanding reached
between NPC and the Team in connection wath the Implementmg Arrangemem

1. General Concept

NPC stated that the Study should be focused on :mr)rovmg the
reliability of the Malaya Thermal Power Plant. Both groups in the meeting
agreed to omit the component on the formulation of renovation plans for.
transmission lines and substation facilities.

NPC also stated that the Malaya Thermal Power Plant. can be :
offerred asa Rehabthtate -Operate-Maintain {ROM) scheme at any time this
.year. ;
The Team understood that the Japanese Study Team shouid _
implernent the Study taking into account the ROM scheme.

Itis NPC's responsibility to inform JICA of further developments on
this area as it affects the Feasibility Study.

NPC should also utilize effectively the results of the Study in
implementing the reliability improvement for the plant even 1f the ROM
scheme will be applied on this. '

2. NPC Task Force

Both NPC and the Team recognized the 1mpor’tance of organizing
an NPC Task Force which will work jointly with the Japanese Study Team _
during the cowrse of the Study to fac1htate the effective transfer of ¢

technology. .
The Team pomted out that JICA wdl :dentlfy the spemfw tasks of the

MALAYA POWER PLANT Rm,mum IMPROVEMENT PROJECT o " pagelof3
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NPC Task Force in the Draft Inception Report which will be submitted to
NPC in advance. Revisions in the recommended tasks in the Draft will be
finalized in the Inception Report upon consulting with NPC.

3. Study Schedule

NPC said that the Unit 1 is scheduled to be shut down for about 90
days from June 18, 1994 to September 15, 1994 and the Unit 2 for 6 days
starting August 6, 1994,

NPC also stated that they cannot shut down the Malaya Thermal
Power Plant during the course of the Study except during the above-
mentioned schedules,

The Team, on the other hand, said that JICA will dispatch the
Japanese Study Team in accordance with the said schedules. NPC will
immediately inform JICA of any change in the proposed schedules.

4. Seminar

Both sides recognized that a seminar on the plant operation &
maintenance is one of the most effective methods of transferring technology
apart from the on-the-job training program in Japan. Accordingly, both
sides agreed that a seminar will be held in the Philippines when JICA submits
the Interim Report and the Draft Final Report to NPC.

5. NPC Undertaking

NPC can only coordinate and facilitate the issuance of permits,
exemptions and necessary clearances fromn ¢ther government agencies.
NPC shall, however, exert its best effort to assist the Japanese Study Team
in securing these permits, exemptions and clearances in addition to those
activities which NPC is directly responsible for.

5. Cﬂ_untérpart Training

In connection with this JICA undertaking, NPC requested, at JICA's
expense, an on-the-job training in Japan for two Philippine counterparts for
the purpose of providing them expertise applicable to their chosen field of
discipline and local condition.

The Team said that NPC's request will be conveyed to Japanese
authorities concerned.

“MALAYA POWER PLANT RELIABILITY IMPROVEMENT PROJECT o B page 2 of 3
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7. Equipment

NPC requested JICA to provide, at JICA’s expense, one (1) set of
Fiber Scope which is capable of inspecting pipes, one (1) set of Ultrasonic
Flaw Detector and one (1) set of Portable Water Quality Analyzer.

The Team stated that NPC’s request will be conveyed to Japanese
authorities concerned.

~March 1, 1994

MARCIAL E. MANO %mm HIRANO
Vice President x\l\[RC W Leader

Preparatory Study Team
JAPAN INTERNATIONAL
COOPERATION AGENCY

MALAYA POWER PLANT RELIABILITY IMPROVEMENT PROJECT poge 3 of 3

MINUTES OF MEETING



3 E T4V E OBHF






W3E 74 ) Y OEHEE

3—1 TR~
m%¢2H@%ﬁk&D?Nﬂlﬂﬁbb??/&%kiﬂtfui\wm¢2ﬂ2HL
B EE’S:"\TFL EMEBOIE R & EFOTRIE 2% DL LTE T,
- BrBORE . ooV F - BERIC B L O EIBFER T (1987~19924F) ZRR X THNE
~HOBRA D TXIz, 2O S OB BF—RLFNF~DRBEEDO D, T
WADKIPEER L (1902ERM. HMT0%. FIRE. 1% 77 - Hi%24, 3%).  (2000F
S, 45, 29, 126, 2% K7+ HUENE28. 6%). EIPROBIR (199254, 16577
by 200043 41077 1) AR B E s, BATILF — e B RTTEEIAL
BIEUEAZL5HELTOS, (1992FERM, EHIRLF—28 7%, MATR LI~
T1.3%) (20003, EPYLRLF—40%, MATIILF—60%) ,

74 ) ¥V AL NS EHRER AT | RICRTH. BIRICHVTA0, 650 F b
7}(;*}14, 36TM, 'ﬁH?ﬁLow po_tent_ia122=06MW + High potential.3405MW_fﬁELié$ nTwha,
) EABHEL 1992612 ISRV F & (DOE) ARRE L. BROKSEINTH
NF=FF (OEA) %‘:}%LI:L’C\ DOE@‘FE%E?@{E%%’HO (ER 880A) . SO
FAF—BHOAH, T, BHEEHYTEIEEM 57, X, T EAXKEREHHHFO
WA R D — & LThnid, 19935F 4 BIcB s sEL, BED 74 Y
VALY 5 S (NP C) @%Hﬁ&l\ HNERH O, SEERHED. B0 =7 Mok
B, WHORENESEFL TS, -

L LIsh 5, BN ORSERIT LR NS Ko, &EL%@H’VA‘FF% L. &
' jﬁ\@%ﬁ%ﬁ Lf;i%@ﬁﬁ&i\ ’%‘&@ﬁfifﬁk%@‘bb%ﬁ%a’ré BORBEIH D, X
FROBTMRIC S BEORAENEL L, BEOREIAFH LOSLERT L, KT
OFAL 5> TOSBREELAb S L. WASHSTAS NS,

—41-



§°4 meadoad 1umdoTEARP IaMGd

N E 55 082 0L - oot [isezz - oor fcove | ooT [geeet loor |eozz | 16 WioL  |oor |oav | oot | isevi |62 i1
st jows |8 |oeot |c2 |etee |sz (o | oz |mwsaamalor ey |6 |woel |s ' N91SH0 ELINIHAC
21 |89z |e1 (o f8 @I |8 081 | g |#avISCI4EAQY |62 TeST |6z {eovr | 8g ALITIAISVAE | SEKIddITING
v2 vEs |ve (%18, |2 [ewe |12 [sec | § BOVISAIE | €Y | VESOZ |L¥ |6WH |02 | ALINIAISYE-GEA .
s |ume |9z i |ov (ress ov [z | v ONLISIYE 8T . {28 ST |viez [sg ONIISIXE
sy |- sg Y THOL |0 {167 00T los6 00T jozs |00l jovi | 9 TIOL | 00T- |gee¥i- |00t |rese | 1L 0L
i toss {uwe o 3T |1t vl Loz s | sovs .ﬁ..ﬁ w0 o 0 o 0 ] NoIsu aLINI4A0
ez |ootir lerm VONYOEHVI (€9 | L6T les jovz  [es jes. (85 loar | T | GOVISTIANCAGY |ee |veie jog |ier {Lt ALITIOISVES | OVAVCNIN
12 |eotz  lsze ovomuas |- |- - - .- - |- - BNISA30 [ S6 [este {ie |izel oy ALITILISVA-Ti
i 00LL |10 ovwa |- |- - |- - - - |- - WISIXE| T |288P (L2 {98 |3 ONLISIYE
@1 |- oL €l wioL oot |tetor |eot .ewar [oor |oves |oor |ses | T wior  |oot |asz |oor jops |18 IOl
e loer  [ge9 LKET-AVVS
g ool (880 K08 )
88 00T | 28E nea muosley [zeer |8y 0w, |e€ |@ore |ee lose | ot |svisMmasalz s (e Joz it  NSI$EC 1INIHEG
¥ looss | gEl 83y TRNED [~ |- - |- <. - - - |aowisrdtacacy |gs |zl v ez |9 AL1T16ISYa SYI¥SIA
oL o0 {0 RED HINON | i£ (l6ls |le (8IS ey |ows |ev em | 2 NS0 |9 [L0sT (s |eee |z ALITI81SVEd-T4d
6 00Te g0 sowa st [tev1 {st | |ve | v 2 |2 wusna |t st o 2 2 DNTISIXE
ozt | - o7 161 WIOL | 00T |76 {00l {oebt |o0r |izaL [ooT |o0T | 11 WLGL 00T |oogsz |ooT |00%0T | 1T 0L
2 0086 {810 ALVASYH
t 000zl 260 NOZam
% oozt |ow NRIVG-OITITOE |82 (652 [sg | OTv (6T josel |61 |01z | S |mowisvieyaEud (st |eeey |er |1sar ¥ NDISEG 31IN1480
1z jooss  |ov2 ceomNim RuOS {11 it |Tr |or. fs [vee e {69 1 |avisaaaey e e |se |otse s s NOIIT
8ty |ooov  |seves  aaTmA wvavovaler et |et joz jer lumn let fomr | g BvIS'az0 | 9% Ivbeet los |esos | o0ar | ALITIgISvEd-g8d
€9 {oooL | o0°ge yovews (o |eser (or [cos |09 sev |oa lom | e ONILSTIE | 2T |aLse a1 jemer gl INLISTYE
W0 | @/ | @ w % | m9 | % | mn | % | mo | % | m | saus % | HD | % | sk | SIS
| BIWA | BAESEN | KOTLYODT o¥ENd | aL19vav AuIKE | ALIOVAYD K SAIVIS A¥ENA | ALIOVAYD 40 SIIYLS .
Wvid ] DNuvak | mievm| - TY1LNAL0d HOTH TYIINALOd $0 0 o o
o TYRELHIO80 H3N0d ¥0AH

91 N3L0d Y30 F0N0S3 NI TN | 2

___42._



32 HWhHhEGE

74Ut/kﬁ@®£ﬁ%ﬁﬁ9%®3ﬁki:Tﬂﬁ*ﬂfh%oMB@@ $D7 41
t/@ﬂ\H(NPC) QEHEDY=SENH MELARCD). BUA ko= HE LI
DOAROTILHFME (REC) Th%a

N P CHA19364EICRT S Ry B4 K /NS AT LONBLARCO % & 0 IR % DL L.
BAEORBMITBE S o feo BIF2TThI 5 EER G & XM %A L MELARCO, REC
WWEIEMG L, - ASEIHEESREL TV 5,

MELARCO {3REA S A b o = THIKISROLT, BB, REBRUFEEET > TEN,

P CIc B A TR S B BOHET > T B, Xy HEBSNPCABH LIz, REC
WA O Eir“bk@;‘%ﬂﬁ THY. 196UE BTSN RFRENTHIEE L, A EBLoMk
HEEEH LTV,

ASEA S LT l4w# ~# (DOE) PEfFNLxk I+ -BoRORE. LR, K
e L O %‘.ﬁﬂ%la‘.la«ﬂ/$ —#iFiFES (ERB) CkfRrb 5, E\Nh S ads b
DI YT - T HERORHSBAFRIE AN LTV 3 HEMAT (NEDA) O
BB AZT Th5,

7#;&%@&%@%%&Mﬁﬂa1%&%%%&&5&%%@#5tw 5 FF R DB
HERICET L (9UEI 2FRE) . ThicBT AME { ORENSH BELTERNITH
B, NPCIHLTH. Vv, EVVYROI &40 3 AETRELE, BiiE
A, SEERE. BEOGNREEBORSNRREINATV S,

¥, NP ClciAvwTd., Eig, #T%EFEPrivate SectoricBE T 54073 . Reha-
hilitate-operate-Maintain (ROM) scheme &ME{Eh., FHREBR(abkID RUOESH
R OKT7) OB RIS NTO 5,

HADERORTE. RORMORTICE » T SHREELASEICAEL NS S 0 |
ABFAREL TRT BLEND 5,

3-3 BHEROEE

W BRI LTV AMIAN. QEEO T 4 U ELBAAR (NPC) A5, 4
ot HEHERN &%’%ﬁi%ﬁ’ﬁ L. EiFER. SEROHESRNORERER « /%7
L\.@E—.’ﬁ(l)vﬂjﬁﬁéﬁ (MBLARCO ) #°A o< =SSR ZHlicflE. seBEITV.
@EALIGRME (REC) AHM. FEL TV A,

NP Cofitid. L~ BokENorthern Luzon Regional Center (NLRC)  Fiffio
Metro Manila Regional Center (MMR C) . E¥ VitiXDVisaya Regional Center (VR
C).&O’i v ¥ F X dMindanao Regional Center (MR C) EAPNTV S,

199041 B N P C OB EBIZH16, 000A T, 205 BA R — a VIRHLTH

_43.__



B bDATAR 12T ) I ‘m%mﬁﬂ%&ﬁofh%oﬁﬁém&ﬁ%ﬁ
&4, §92, 000 ADHIRICEFEL TV B, '
19924 KA I 1 5 N P C OB SEBHTOHAN % $MAh\EﬁAﬂ\mﬂ\mﬂa%_
ﬁbt%@%%2ﬁkmﬁo74Utxﬁifﬁ%ﬂjwmﬁéwﬁﬁﬁb\unémg
AlioaRd &y Ay 4608, MY (69, 5%) E“b"\’GZli 2MY (9. 5%) Belrs ‘/57‘“)‘*1397. oMy
(210%) E1>THY, ZOKBABIL Y VBIED LTS, th. LEORBHEH
HANC R D &L Eik 314K (47.5%6) . ABRKT405MY (6. 19%) . 7kF12189. SMW (33.0
%) RUHIASSEMN (13.4%) L1355 TV B, TMiAST & KINCHREE A IKIDRELY
BHRAR I LEEZ B &, B INREENT ., FEARBIIRTSNIC s h
W3, | |
BILOREE L CENO Y — 7 BOTELH 8 FoRTH5, b V3250 (73.6%) . ©
PYATIN (10 796) RO ¥ 5 A6 (15.7%) THY .\ 1Y ¥ BHFIEIRG CEILK
VRIBEAHATO B, X SROBATEOWRIC VT, BROBHHAROREN
DBEILFE A 4RI T o TORKNINEES 5 RICHIKSIEREHE. B 6 IR
ILHEAERL TV B, & DI &£ 5 & 19930 B BREMHTISINA 100% &3 5 &.2000
AFIC14562MW, 183%. 20054F1-24953MY. 314%ICHAA XN B Z & LM AH, BHEICIHELE
HEELOND,



#2  INSTALLED CAPACITY BY GRID AND BY PLANT TYPE (in Megawatts)

_ 1980 1981 . 1982 1982 1084 1985 1986 1087 1988 1989 1090 1991 1992
PHILIPPINES 3820.8 4016.3 4459.2 50004 51954 55494 5787.0 5787.0 5782.4 6007.0 6036.8 6480.7 6627.5
Dil-Based 24350 2525.5 2583,4 2606,6 22976 2361.6 2365.1 2365.1 2359.6 2582,0 26119 30562 31450
Hydro 939.8 9398 1266.8 1563.8 1653.8 1043.8 21938 2193.8 21238 21320 21319 20315 21805
Geothermal 4460 50L0 5500 - 784.0 B94.0 894.0 8940 8340 B8040 B888.0 886.0 8850 8880
Coal 0.0 500 500 50,0 350.0 350.0 4050 405.0 405.0 405.0 4050 4050 4050
CAPAGITY MIXCO 1000 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0 100.0 100.0 100.0 10,0
011-Based 63.7. 629 579 520 442 426 40.9 409 -40.0 49.0 43.3 412 L5
lydro 246 -23.4 2.4 313 8.8 350 367 967 36.7 2.0 353 329 330
" Geothermal L7125 125 157  IT.2 161 154 154 154 150 147 137 134
Coal 0.0 L3 L2 L0 68 63 TO 70 T0 10 67 62 6.1
LUZON 9226.2 32812 3636.2 3906.0 41012 41012 41112 41112 411L2 43212 43212 4500.8 4608.8
0i1-Based 22300 2230.0 2230,0' 2230,0 1925.0 1925.0 1925.0 1925.0 1925.0 2135.0 21350 2405.0 2405.0
llydro 556,2 5562 8562 1126.2 1206.2 12162 1296.2 1296.2 1226.2 1226.2 1226.2 1925.8 12438
Geothersal 440.0 4950 5500 550.0 GG0.0 660,0 660.0 660.0 60.0 . 6G0.0 660.0 660.0 60,0
Coal 0.0 0.0 0.0 0.0 300.0 3000 300.0 3000 3000 300.0 3000 300.0 3000
VISAYAS 103.0 224.3 2659 4781 S10.1 5421 600.5 6005 5950 6329 6629 7152 621.2
Di1-Based - 95.0 166.3 2049 1921 2241 2561 259.5 250.5 2540 297.4 21,9 380.2  286.2
Hydro 20, 2.0 20 20 20 20 20 20 20 20 20 20 2.0
Geothermal 6.0 6.0 90 2340 1340 2340 2340 2340 2340 2285 2980 2080 228.0
Coal 0.0 500 500 50.0 50.0 50,0 050 105.0 1050 1050 1050 1050 050
CEBU GRTD 43.8 1258 1924 156 15L6 183.6 238.6 ©236.6 2366 303.0 3335 385.7 297
0i1-Based 43.8 75.8 824 10L6 10L6 1336 1336 133.6 1336 193.0 2285 2807 18G.7
Coat 0.0 505 50.0 0.0 50.0 50.0 1056 105.0 1050 1050 1050 1050 105.0
NEGROS GRID 4.8 46,8 498 1623 130.3 130.3 130.3 130.3 1248 116.0 1163 1163 116.3
Oil-Based . 11.0 43,0 430 430 1.0 1L¢ 1.0 1.0 55 0.0 0.0 00 0.0
fiydro 0.6 08 08 ‘08 08 -08 08 08 08 08 08 08 08
Geathernal 30 3.0 60 1185 (185 1185 1185 1185 185 1155 1155 1155 115.5
PANAY GRID 29.2 3.5 365 365 685 635 685 685 685 795 795 785 795
Gil-Based = 20,2 365 - 36,5 . 365 685 685 685 685 685 70.5 795 795 705
LEYTE GRID 30 30 350 1155 1475 I47.5 I147.5 147.5 1475 113.0 1125 1125 1125
0i1-Based 6.0 00 -320 00 320 320 320 320 320 00 00 0.0 00
Geotherzal 30 30 30 1155 155 155 1155 1155 115.5 1130 1125 125 112.5
BOOL GRID 122 (22 1z2 122 122 122 5.6 5.6 156 2.0 2.1 2.2 2.2
0if-Based 1.0 1.0 110 1.0 1.0 ILO0 144 144 144 199 199 200 200
Hydro L2 L2 L2 Lz 12 L2 L2 Lz L2 LZz L2 Lz L2
MINDANAD 4916 510.8 557.1 6161 5841 9061 1076.2 10762 1076.2 1053.0 1052.7 1174.7 1397.5
0il-Based 1100 128.2 48,5 180.5 148.5 180.5 180.6 180.6 180.6 149.0 149.0 27L0 453.8
Hydro 38.6 3816 408.6 4356 435.6 775.6 695.6 8956 8956 903.7 9037 9037 943.7
MUSGRID ~  469.7 488.9 S535.2 5042 '
Oil-Based 881 107.3 126.6 158.6
Hydro . 3616 3816 408.6 4356
ISOLATED GRID 2.9 219 219 219
Oli-Based 2,97 2L9. 219 219
liydro - 0.0 0.9 6.9 0.0

. L. Excludes the 305-M¥ Rockwell Thermal Plant,
2. Reflects Leyte-Samar system stariing 1986,

*45__.
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%3  SYSTEM PEAK DEMAND(in Mezawatis)

1980 - 1981 1982 1983 1984 1985 1985 1987 1988 1989 1990 1991 1992

GRID
LUZ0N 2074 2225 2364 2478 2374 2311 2435 2592 2780 2938 - 2973 3045 3250

BISAYAS 67 124 162 229 242 956 284 307 333 354 380 410 472

CEBU 3% 66 88 W5 98 92 (05 18 125 132 142 153 183

NEGROS T2 30 4 48 S50 48 61 68 73 87 194 179

PANAY 19 25 21 25 38 38 48 43 53 56 53 0» 0

LEYTE 2 2° 16 45 50 68 72 M T4 79 83 83 93

BOHOL 4 5 1 8 8 § 11 1¢ 13 14 15 14 17 -
NINDANAO 273 311 387 410 433% 470 484 533 571 61T 621 626 693

AGUS 264 298 371 394

CEN.SANTOS 9 13 1§ 16

Power Development Mapk 9

% 4 GENERATING CAPACITY BUILD-UP (MW

I ) EH T

GRID 1993 | ro04 | roos | 1996 | weov | tgos | 1999 | 2000 | o0t | 2002 | 2003 | 2004 | 2005
LUZON i R O .
BXISTING 4591, 0| 576.0 | 6084.0 | 6294. 0'] 6044.0 [ 7064. 0 | 7674.0 | 9319. 0 [11115. 0 [12819. 0 [14689. O {16689, 0 {18402, 0
NE® PROJECT 985,01 518.0| 400.0[1000.0 420.0 700.0} 1745.0 | 2100,0] 1700.0 | 1945.0 | 2200.0 | 1913.0 | 2424.0
RETIRBMENT® 200 | Casm) | (300) | (90> F@a00) (300> | | 1B | (200 | Co00) | -

NET CAPACITY

YISAYAS
EXISTING
NEW PROJECT
RETIREMBNT*!
NET CAPACITY

RIKDAHAG
EXISTING

NEW PROJECT
RETTREMENT !
HET CAPACITY

PHILIPPINES
BXISTING

NBW PROJECT

RETIRBMENT
NET CAPAGITY

5576.0 | 60940 | '6294.0 | 6944.0 [ 7064, 0 | 7674. 0 | 9319, 0 [11119. 0 12819, 0 14689, 0 16689, 0 [18402. 0 P0826.0 |

704.2| 796.6| 899.5| 931.1|1006.1] 1552 1| 1814.1 | 1784, 1| 1761.1 | 1732.1 | 1700, 1 | 1700. 1 | 1760, ¢
16.0 4100 141,01 '561.0] 286.0| 4L0| 6.0 : '29.0
_ 66y | asy boeo | otuo] aw | am e Y ))
750.2| 836.5| 8995 1006.1 | 1552.1 | 18141 | 1784, 1 | 17681 | #7321 17001} 1700. 1 | 1700. 1 | 1726.1.

13979 | 15845 | 17616 | 1784.5 | 1844.5 | 18059 1730.0 ) 1700.7 | 1695, 4 £ 1915. 41 1883. 4 | 1883. 4 | 2333, 4

233.07 240.0f '60.0f 60.0 : 120.0 : 224.0 o 450.0 61§
(5.5) (38.6) | (195.9% (19.3) | (19. | 20 . .
1630.9 | 1816, 1 | 1816.1 | 1844.5 [ 1805. 9| 1730. 0 1710.7 [ 1691, 4 | 1915.4 | £883.4 | 1883. 4] 2333. 4 | 2400. 4

66930 { 7957, 0 | 8755,0 | 9010.0 | 9795. 0 [10422. 0 [11218. 0 [12814. 0 {14662, 0 [i6467. 0.[18273. 0 02730 2436, 0
1264.0 798.0| 460.0 | 1201.0| 981,0 | 1105.0 | £786.0 | 2106.5 | 1924.0 | 1945.0 | 2200, 0 | 2363, 0 | 2520, 0
(206) | (416) | (354) (3100 | (100> (358) | (19> ] (199) (200) | (200) | (3.
7957.0 | 8755.0 | 9010,0 | 9795, 0 [10422, 0 | 1218.0 12814, 0 [14562, 0 (G467 0 [18273, 0 20273, 0 22436, 0 24953, 0

NOTES : 1)
2)
3
H
5)

PEGT 211(31. 6M¥) WILL BE MOVED FROM VISAYA_TO MINDANAD :

PBDSL 101(32H¥) AND SMPB 10614, 4HY) ¥ILL BE HOVED FROM MINDANAO TO VISAYAS

PBDSL 102¢324¥) AND PBGT 206030, QMW) WILL BE HOVED FROM HII\DANAO T() VISAYAS

PBGT 205(31. GN¥) FILL BE HOVED FROM MINDANAO TO VISAYAS

LEASE AGREEMENT EXPIRATION OF POLAR DIESEL(BDHW) AND ORBETAC135MW)- EAY 1998
’ Power Development Programd: ¥




%5 1993 POWER DEVELOPMENT PROGRAK

LUZON GR1D BISAYAS GRID
YEAR D Mo, POWER PLANT TYPE | CAP. YEAR| MO, POWER PLANT TYPR | CAP.
1993 | JAN | SUCAT LEGY : 0L 30 1993} OCT | CEDU-BEGROS INT
AR | FAST TRACK HOPEWELL 0L | 109 AUG | PALINPINON 1) Uait 1 | G8O 20
APR | FAST TRACK ENRON DSL-1| DIL 25 APR ! PALINPINON 11 Unit 2 | GEO 20
AR} BATAAN 1 §C-1 OIL 70 1994 | FBB | PALINPINON 11 Unit 3 | GRO 20
MAY | BACMAN 1-1 GEO 55 © | APL | PALINPINON E1 Unit 4 | GEO 20
MAY | FAST TRACK ENRON DBL-2 | OIL { 25 1995 | - - - -
MAY | BATAAN I §C-2 oiL | 0 1996 | JAN | LBYTE-CERBU INT.
MAY | BATAAN 1 5C-3 | o 70 -JAN | TONGONAN GEO GEO | 110
JUN | FAST TRACK BNROM DSL-3| OIL 55 JAN | BOHOL DIESEL 01L i1
JUL | POLAR PB OIlL- | 90 JAN | MAMBUCAL GRO GEO 20
AUG | BACMAN -2 GED 55 1997 | JAN | TONGONAN GEO CGE0 | 495
AUG | BACMAN 11-1 : GED 20 JAN | MAMBUCAL GEO GEO 80
SBP [ BATAAN [1 SC-1 OIL 70 . .| JAN | DOMOL DIESEL OIL 6
OCT | BATAAN ) SC-2 olL 0 1998 | JAN | TONGONAN GEO GBO | 276
'NOV | BATAAN It SC-3 OIL 70 " | JAN | BOHOL DIBSEL OIL I}
19941 JAN - | BACMAN 11-2 . | GEO 20 1999 | JAN | BOHOL DIBSEL 0L 6
JAN | SUBIC (BNRON)-2 1 TE P O 1 | JAN | TIMBABAN HR HYD 35
MAR | ORMAT MAKBAN GED 18 2000 [ JAN ] BOMOL DIESEL 011, ]
MAY | BATAAN [ €C-4 | omn 40 2001 | JAN | CEBU-BOHOL INT.
JUN | ORMAT BACMAN - GEO 16 2002 | - - - -
JUL | FPRC oIL | 200 2003| - - - -
0CT | MAIBARARA BINARY GRO 1 2004 - - - -
OCT | BATAAN 11 CC-4 0IL 90 2005 | JAN | VILLA SIGA HYD 29
OCT | MAKBAM D&R GRO 80
1995 | JAN | DIESEL PLANT GIL | 108 TOTAL 1144
NOV | CALACA 11 COAL | 300
1996 | REB | HOPEWELL 1-BOT COAL | 350
MAY | HOPEWELL 11-BOT COAL | 350
1 DEC | MASINLOC COAL 1 COAL | 300
11897 [ JAN | LEYTE-LUZON INT. _
JAN | DEL GALLEGO GEO | 120 MINDANAD GRID
"DEC | MASINLOC cOAL 11 COAL | 300
1998 | JAN | SUAL COAL 1 COAL | 500 YBAR | MO, " POWER PLANT TVYPE | CAP.
| | $AN | GAS TURBINE QiL | 200
11999} JAN | SUAL COAL 11 COAL | 500 1993 | APR | PAST TRACK TOMBN-I 0IL 11
~JAN | BASELOAD PLANT -t L goo -MAY | PAST TRACK TOMEN-2 oL 22
JAN | GAS TURBINE 0it | 100 MAY | ORBETA COMB-CYCLE Ol | 185
JAN | KALAYAAN 3 & 4 HYD { 300 JUN | FAST TRACK TOMEN-3 DiL 25
JAN | NALATANG B HYD 45 SEP | PAST TRACK TOMEN-4 oIL 40
|| 2000 JAN | BASBLOAD PLANT -1 | 1800
JAN | coMBINED-CYCLE OIL | 300 1994 [ JAN | AGUS 1-1 HEP HYD 40
{2000 | JAN' | BASELOAD PLANT - -1 | 900 MAR | POWER BARGE BIESRL oIL | 200
JAN | COMBINED-CYCLE 0iL ] 600 JUL | NSC DIRSEL ol 60
JAN | GAS TURBINE OIL | 200
2002 | JAN | BASELOAD PLANT |-t fazeo 1985 | AUG | MT. APD GRO GRO 60
: JAN | COMBINED-CYCLE 01, | 600 . .
JAN | GAS TURBINE 0IL | 100 1996 { JAN | MT. APD GEO GEO 60
JAN | BAKUN A/B HYD 45 1997 | JAN | LEYTE-MINDANAO INT. :
2003 | JAN | BASBLOAD PLANT -1V | 2100 1998 | JAN | ME. APO GED GEO | 120
| JAN | GAS TURBINE 0, | 160 1999 | JAN | MINDANAD COAL ! COAL | 200
2004 | JAN | BASELOAD PLANT 171500
- JAN | COMBINBD-CYCLE OIL- | 300 2000§ - - - -
JAN | AMBURAYAN HYD 93 2001 | JAN | AGUS 110 HEP HD | 224
JAN | PASIL B Hyp 20 2002 | - - - -
2005 | JAN- | BASELOAD PLANT -1t | 1500 2003 - - - -
| JAN . | COMBINED-CYCLR DIL | 300 2004 | JAN | BULANOG-BATANG HYD | 150
JAN | GAS TURBINE : 0L | 100 JAN | PULANG ¥ HYD | 300
JAN | SAN ROQUE HYD | 380 : : ‘
JAN | KANAN BI HYD | 112 2005 | JAN | SMALL IYDRO 1 HYD 27
JAN. | PASIL € HYD 22 JAN | SMALL HYDRO 2 HYD 40
TOTAL 17828 TOTAL 1704

13 "SITES AND TYPR STILL TO BE IDENTIFIED
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#*6

RETIREMENT SCHEDULES

POWER CAPACITY . YEARS
COMMISSIONING IN REHABILITATION { RETIAEMENT
PLANT (MWD SERVICE
LUZON 1775
MANTLA 1 100 SEP 1965 27 - SPE 1995
MANILA 2 100 0CT 1965 27 - 0CT 1995
MALAYA 2 350 MAR 1979 13 0CT 1986 0CT 1996
MALAYA 1 300 SEP 1975 17 JAN 1987 JAN 1997
SUCAT 1 150 0CT 1968 24 JAN 1989 JAN 1999
SUCAT 4 300 SEP 1972 20 SEP 1990 . SEP 2000
BATAAN 1 75 SEP 1972 20 - SEP 2002
SUCAT 3 200 JAL 1971 21 JAN 1993 JAN 2003
SUCAT 2 200 JAN 1970 22 JAN 1994 JAN 2004
VISAYAS 205
CEBU DSL. 1 44 1977 16 1996
CEBU DSL. 11
« UNIT 1/2 39 1982 11 2000
- UNIT 3 19 1983 10 2001
PALIN. PILOT 3 1980-1982 11 2005
PANAY DSL. 1 '
« UNIT 1/2 15 1979 14 - 1997
- UNIT 3/4 15 1980 13 1998
- UNIT 5 7 1981 12 1999
PANAY DSL. 11 11 1978 15 1996
BOHOL DSL.. 20 1978 15 1996
POWER BARGE _
- 103 32 1985 8 2003
MINDANAD 237
APLAYA 1 6 1977 16 1995
APLAYA 11 . .
« UNIT 1 19 1979 14 1997
- UNIT 2 19 1979 14 1997
v UNIT 3 19 1980 13 1998
« UNIT 4 19 1980 13 1998
> UNIT 5 19 1982 11 2000
- UNIT 6 19 1981 12 1999
GEN. SANTOS 21 1980 13 1998
POWER BARGE _
- 101 32 1981 12 1999
« 102 32 1991 12 1999
- 104 32 1985 8 2003
TOTAL: 2,217
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Metro Manila 2 260 1970 21*#
3 200 1971 20* Y
4 300 - 1972 19* D
Maniia Ermita, Manila 200 i 100 1965 26
2 100 1966 25
Malaya Pililla, Rizal 650 1 C 800 1975 16*¥
2 - 350 1979 S 12%9
Eih kit 1,925M§ 10229}
Batangas  Calaca. 300 1 300 1984 7
7 Batangas
LK AhET 300My 11zyh
Bataan Limay, Bataan 120 1 30 1989 2
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BEHFE NPC, Malaya 182, Sucat 1-4 Rehabil itértion & Sucat 3/2 Rehab,
Actual Schedule

i 9 3 4 5 6 8 9 19 11 12
' 85 . (XMY)
: “ Conlract
(XMY)E o
* 86 9 9/11 10, 10 10/20 /24
(%56} (XNY3
@ N
1177
(Y e N o L
a1 /6 711 8/21 10/19 i2/18
S (48
_ bR
(). 0/H 8(80): < Steck Rehab, (XMY). o/
" 88 276 6/5 9715 9/23 1192
(X50)1, 4
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gsm, Rehab, y
" 89 7718 10/i4 11%2 12712
(488) 2. » (XSC); Rehab.
F/§ e
10/20  Hidfisg
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{456} - . o
m—— (%)
* 90 3/12 7553 9726 1973 12922 '
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e ('l‘/gﬁz : ¢ /{2 ’ (Reg(lm;led '
1726 . o iosoud
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» 91 ﬂ 3 l H 1 !l——-——-{ 2
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2422 3/ OM-2 W AF,
(XSC) o ﬁ}?ﬂ, §4 $-3 Rehab. ' (X5¢)
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- 10/31 y 726 sl sy /1 11/9°§. SHEEEe 12/6
it ﬂﬁg & % ABG—’F&(J%EI%
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2/15 - a 8 A B
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4-2 BB -
7 4 ) ARG B RSN B 3 (TS B O £ AT 5 & RO & S It B,
CIOTHE 74 1) & SR B B & A S LT\ S, 19TTEASEAT
H&EPD—11211 kDA ah. NEPC (National Bavironmentel Pro-
tection Control) ﬂ\"“ﬁgn\ JR{EEE AR (Minister of Human Settle-
ment) ASHREICHAE Uiz, &UA“CP D —151DA 1 & D JRD 4 S OEADE
BHHh,
(1) BaKGR
2) BERE
(3) FREEIIA TR 55 HERI
() TN
. 1978£E NP C ClEAEYIEMESHRE L. (Rules and Regula_tibns of the Natio-
nal Pollution Conission 1978) |
. 19794F X%ﬁﬁ¢PD w%c;meﬁﬁmﬁmfuxlﬁbkﬁbr\ﬁ%ﬁé
DB USES o
- 19844 HHHEO - WTkib\79%@Hﬂ®7D/1?FLﬂLT\LLDA
(Laguna Lake Development Authority) i ZHEMSIATM S,
98T T BHEREAEN & D BALESE AL SN, KIREFESEDENR Qe
velopment of Environmental Management Bureau) Jb"ﬁ!ﬁxéﬂf:o
¢ 19904F 71(%/%?%[‘)511*&@@@“ %JK’E”*IE&UEHME‘M??‘&IEé i
O NP CRHRBIIC B 5 BEEROLR o
19TME~19THED T3 LK — S, 71 U € VO INE —HERGADEMI D
BN, k77, MBOBFCERABINTE TV B, 1988~19924F OEEFARO AT
T S8, BEMROENRATIL, BRAEOR LT, 70927 Mkt 55
SR RATEORIIEIRE ShTO 5, NP COMFERBICI 5 RIFEHOTIR
> XD D ThH B | |
{1} K&=H
a. WZEhSOPH I R
NP C CHI (1078) 8 5 flch—S0 T, BRSERN & ORI KO Y
T b . “
2L (80: & L0 250mg,/s on
BRI 2g /s cn as N0
TKIFEEH (R71 v by ©F 0 T2 IR0V~ 1) ORI, MR

“_60,_



S5E 2. 54 0% DEIMAUEN LT\ B, ©0ft. WRHIOTRF 2 (50,) A
1500~2500ppm& 75 0 | iﬁﬁﬂ”ﬁ%()'mg/ s cmy 87. SppnaiBA T4,

19894EKC N P C OO IR U & T/ AKE » WM BHEA RHRoDS0, U 4:3
HERD B LIRDTD T B,

* B - S 1 R4 (%) 50, (ppm)

A—=Hw b R h—C 2.68 1550~1590
7 F ¥ | Auh--C M 3. 63 1953~2175
] WA= C 3.12 1573
Ny = Hi-Viscosity : 4,07 2440

PEHIE#E250mg /s om (87, Sppm SO:) Z{REFT 2ok, B0, 16% DB
OEMELH Y 2 LEND B. NP CCOBIETI, PHHBHEHERIN., SR
LD BETELSVEEGE. MREEEENI NICEKRT 5,

b. TIRLEEE (S0.) s
NP CCHAI (1978) H62iIc TS MR A SRR OE Y ,

p<] 23 i A |
I H
fgss eny (ppm) 7))

S0. 869 0. 14 24

850  0.30 1
NO . 190 0.10 i
3 it B 180 - _ 24
R ¥ H 250 - i

sk

BHEONP COMFESIC L HE, T ORIES FR 5 &30,
o, FEEFRHE |

NP CCHUIEE 2501 /s on (LRI TH %o

TR S o A ATRANFER. A LENAARY ~ b« 7 75— RN
ELTVS, EF -5~ Tl EHOW CAOEES S - THVIERERL TV S
M H 5, MEEFOR baB TEEYT 5 0ERS 5,
d., k H

197845 N P C CHISOAT OB MR KT LI 1900 DENR A D —34ic
ko CIBES Uhc, X\ 19820 OHEAKIRIIE19904R1Z AD ~ 351 L D KE S Nfce £
B AP 13RI OB14RITRT |



BUATE. X—~H v b, =3 ﬁ?%%ﬁmii ?“7“-?35!]3: DEHIKRERURK L TWBER, 27
+iflidLaguna Lake Development Authority (L LDA) &DEN R@Tf?kgﬁfﬁifﬂ
INTW5B, SOFHLBIIES TV,



#F*13 EFFLUENT STANDARDE:TOXIC AND OTHER
DELEYERIOUS SUBSTANCE -

(Maximum Limits for the Protection of Public) ™

Parameter
Arsenic mg/l,
Cadmium mg/L
Chromium g/
- (hexavalent)
Cyanide - mg/L
Lead ng/L
Marcﬁry
(Tot. ) mg/L
PCB mg/L,
Formaldehyde mg/L
NOTE:

Waters.
Category
(Class AA
& SB

OBI  NPI
YR
$), _(b)
B
) O
®
YN ),
b
m )

Unit Protecfed

Protected
Waters
‘Category II
“(Class A, B,
& SB)

OR1T  NPI
0.2 0.1
0.05 0,02

0,1 0.05
0.2 01
.2 01
0,005 0,005
0. 003 0,003
20 10

Inland Marine Mrine
Waters Waters Water
{lass C Class Class
SC SD
OBl NP1 OBl NP1 NE] N
0.5 0.2 1.0 0.5 1.0 0
0.1 0,05 0.2 0.1 0.5 0,
.2 0.1 0.5 0.2 1.0 0,
0.3 0.2 6.5 0.2 -
0.5 0.3 1.6 0.5 =
05 0

0.005 0.005 0.005 0.005 0.

0.003 0.003 0.003 0.003

2.0 L0 20 L0 -

S

Pl
o
2

9

(a) Bxcept as otherwise indicated, all limiting values in Table 1 (Seciion 4)

are maximum shall not exdeesde,

(b) Discharge of sewage and/or trade effluents are p;bhibited or not allowed.

__..63,_.

DENR Administration order No. 35



14  EFFLUENT STANDARDS:ConventionaE and Other
Pollutants in Protected Waters Category | & ||
and in Inland Waters Class C*

Parameter Unit Protected Waters. " Inland
Category 1 . Category II Waters
(Class AA & SA) (Class A, B, & SB) Class C
0Bl NP1 OBI NP1 ORI NPI
Color PCU b (b) 150 100 20049 150 ¢
Temperature °C rise (b) (b) 3 3 3 3

(max, rise in degree

Celsius in RBW)

pH (range) (b) (b)Y  6.0-9.0 6.0-9.0 6.0-9.0 6.59.0
coD ng/L () ® 100 60 150 100
Settleable Solids  ml/L ()  ® 03 0.3 05 0.5
(1-hour)
5-Day 20°C
BOD og/L () (b 50 30 80 50
Total Suspended _
Solids mg/L (h) ), 70 50 90 _70
Total Dissolved _
Solids og/L  (h) {b) 1, 200 1, 200 -— . -
Surfactants
(MBAS) mg/L  (b). (b) 5.0 2.0 7.0 . 5.0
0il/Grease
(Petroleum Bther
Bxtract) mg/L (W {(b) 5.0 5.0 10.0 510
Phenolic Substances mg/L  (b) (b) 0.1 0, 05 0.5 0.1
as Phenols
Total 'M? . . : '
Co? 100oL  (b) () 5, 000 3,000 15,000 10?0007

DENR Adminisiration order 35

. _64m.



d, & =
NP CCHSHETRD 7 7R (FETEMMEN) 1A D, BIHIT5B, 5477008, %15
65dB& 25 - TN B, |
R TIE. KAFERIT, HMAFEETI , M SR RIS R B LTI A
Flal-Twa,






s

S
=

!

N S

# 5

__67.._






#hE BUHbEE

5—1 23 HREROBIOKR
_- 25 Y REFLT =5 DA, 5 7 FHOHROLEIZS 5. BT 7 e
AT BHTHEET WS, T T YREFE X~ v MERT (KH) ROA S Y — 5B
Ok s WEhb S S FMcTiL, TESABOMEICS 5,

5 PREFSHENEOHIZS D, TR EHEEL TV 5, BEOTIIEES
M GRS STHRIND, RO S — & A EDRBORHIKREES 7k D Bk
CHRIEL T By FHEI RO BEAED » ¢ 5 XN THD . BKEREEICH > i
Fhid B, MIKOMIIKES R THINICH AN BT . WS - LB RE & T
V. SOFRED Y V—LBHOTHRW, B4 7 —HAGERCEHF 20 kLT
Bo HITH~ 6 RBAEL TV 5, HHERFUAUEATUAER L TV DT, Bz

HoTOWHWEITHD,

b—2 REARORMR

FETOBME Ly b 1AM, A 5 —3/57 T 7 ASTMERAA 5 — 5 —
EURBBINAY Y — A VAR S 7 T — 1ﬁ¢/%f&0 -2
;f’;ﬁé'("‘iﬁéo 1975¢8ﬁ$u@%%ﬂﬁﬁﬁb\ IFEEEL Tna, 22w b 2 I HA350MY &,
AT —@ANTay FHN, F-EURBREIAETH S, MBI EHAYMTH B,
1979354)5“»@{%’5‘@#1?“[/ ME’&?%’ZJ@ L'Ch\éo WO B 19864E D & 198T4R I i)
’Czii?%ﬁ’]fa YoNE DF—3a /%%Bﬁbfh‘-éo I J 1 CADStudy mission 7l &6
ﬁ@ﬁ%%ﬁk&éb@ﬁ&%o _

REROU B QWKL 2=y | LAHAL00M Iy b 2 JEBECEH -l 12
v b 1 OHTHOBIKR A A 5 ORI GREF2T00psi =19195kg, /ot . 2 F12300psi —
#9162/ o) & LTOBIbE, REEBFA FHRAA T DU & 5 19Clo B

A4 5 OREREOFIAR. HLLTVD 2 KRLBRBEFONANE LIMEL ShTL
1T, B LIARSEED 12D Ch Bo [H71180~200MW0 —FESERBID A A 5487k
RY T VR IIRBAA: L. B8 12000 R AR S Do A TEBIE L &
@6%%\5—8y7umRﬁmELTED R e UCIRERKELD A B0 T L— K%
CPDEEY T EL et Sty T L FRAHCUES B0 ORYTRILdIEE—5
—EREA L FITIRA SO EEMNTS Bo T, BIETIHEEIRT & £ — & — 8R4
B L CI00MNA R4 LT B, Uas LISAS S RGN b - & I7h5 b1 & 5 FTAENE %
CEoTHY. ECHATVADR. TCMOER (Y Ao\ T) 2551025 Ch B

,, 69 .



Sy b 2 OEMIOWTE, KA T —F 2~ TOKMAEREEL 2 fd, BB EFTL
LA 5 KOWH (BA 5 KDL B & T BBk % 7 11 — LA &8R4 %)
BIRICA - THY. HAORIE RIS ENE LR 30 BEICE LB TEEFOH
B (L FIBEDKTNE) 5550 B4 5 —ORBICENST T v 2 HROFAL 5 —X
S b Ty FLYIZTHRT e, TGEDT, & — & VR ORI S 2% &
D (HUY—EYRY— Ty 7Ty V=T 1 HRESET ZFE) &L Twl, 3
ABREHAOTETH 2, 1 A2ABICEIAEST L. 3 H15HOHFITH0BRIATS L
THED. ROCETEBRY— 1T v T Chb,

5—3 FEET
(1) =5 v RAEEFOBUR

@5 KRN | SRIISE. 2 SIRIOTHECEI L. Y S REMAA L 02z
» POFTRITE LV CH 50 LU L+ 2 HCAA SR 5 2 & DR

THRLAS UM - RFOERE IO T > MU LTRSS 5o SRR

IESTS wwﬁrﬂ%7w4&J%wawﬁn%wﬂvﬁm14\ 2 B4, 37% & 4G
BTN, S | i

1, 2ﬁf&ﬁil%ﬁﬂiﬁ‘%fﬁﬂﬂ*b\ﬁf"}f\l:'")ﬁ_" '/a"/?!&ﬁ‘ﬁti)“ 4 FEHRDI19914E
HUBERAA 5O KBMES 2~ THER L 1992%ERF 2 TONBEIREA I
Db WHFHDIHA SENE T 180~200MW Gl L T 5 fzo 1993125 S
SR A 5 807Kk A T DROBEI RN LBHEL/30100MW L AR TE BUORETS Bo
:@kmxﬁsﬁm%3&ﬁﬁﬁr\:mﬁﬁ%%:—7®¥ﬁ®mﬁaﬁﬁ\%m£&
FHOTELEEIT > F5TH 5,

F 70 2 BB 199LEN DIHEI G Ty KA TIKEEF 2 — 70 KBRS = — 7O
&%M@%ébtoh@tbw%ﬁsﬂba%%2ﬁ$if@ﬂﬁk$¥¢l—7®éﬁ
U LB RIS, BAES 2 — TIESOMETBEB 1 > 1o & 57T, B
ZiT->TWi,

%m-mﬁmlwZ%ﬁfﬁibkﬁﬁ3@&%%1—7®$&ﬁﬁ%ﬁig:@&5
BERBRORE E L, BIRBE B L BATHOb LT, e & T
N N WM_QSE@TZE\%ﬂﬁﬂﬁﬁw~mafdﬁﬁk
S - W B T & RIREETH By ' | c

X B - RF ORI DT OIS b RIEAE AN D 0 A%%ﬁf%%i
x%@ﬁ%#ﬁﬁéﬂfﬁ$ﬁ®ﬁ%k?ﬂ#%%@&%i%ﬂéq R

W17 1 RO &5 S EHAA 5Tl F o~ 7 OB NPHIRED C IO KES
BOMIEHRY 51 B0 MRS TESHETD BUOA, I OEAED Y — 2 5

“70f



W T U F I RIS OB, EATEROMN D B0 5L W, KN ORE
ADFRCRRIH EWDN B, /BT 3D BN OFOEMTH BT LA S,
BIRIF o~ 7 OB + WA - ME OB SOFUANEETH 5, KRADTUEE CHE 5
S EAMRT BIBOMM - WHED. FOF—1E b ES O HRTORAREN T X h
TORVEHOBRT 2 — T ORMEROL bOLEL SIS,

SEONP C L OBHBNTH. LI LIE kb 5 2 & hckdAkE il
KB TLE - 7ht, SRBEOREN S, B EEEEL Ty ARO T b
F =k —d B EE L. AUFFUADEED. BIHELH S PHRSIEZ T L
EDIETH T,

5~4 REVREORY

1 SHE 19750 8 A IR L. DIREREET 5100 > THILb S, 1986411
A b 198TH 10 o TABHES U B 50 3 VAT 120 I bEIICERL, 4
RGBS 1o, € O% b5 TBTE LI, 15, 2 YRR A
AT Uize 1992ERF 2 — FEBBA AN F13TABK - Tl B, Z20LBES S~k
Z?UODSiE%ﬁ‘ %2300{)3il:?5f’(i§$& L’Cb\'éo AR H180~200MWi= T iFf 7z, 19834FE12HF#
SR DHA 5 8KA Y FHURE EFERMBL D 4 ROMRERIRS BERES ey &
DIEBDI WD ZART 8= b FA VRPN 2T 5, BHEOH T 10T
Bo |

CDMBHIAR L DT T 25 ) —FT (RYTFEE—§ — kT 5HA0HEREE)
DHHRS BTHAB D . REH9 1 ¥ OKEIZE SIS HEITHD . AL LD 9 Hich
O TRILEEITE L TO 5, |

2B, 1 BRI HE L CEITFCH . 19796 4 S HRRE L CI4EA I8 LT 5,
T RIS C A 5 23T Ty 7 B 5 — E VRERIEH T S M AbEN TV B, 1986
ETHNSILARMITYNEY F— 3 2 vdfThhnt, A& mRilides s LT, il
N F =BT b2 A ZEHHAD 5 RAREB L LRETH 5, |

LML 19924EDHEEM & F 2 — THIRHBAW A EFHE L /Sy ZLF a— T\ O -
B — 9 VBB L oo
B~ 19934 6 HICEIL Uy BA T F 2 T OFEEHB0%. 20mDES I8 - T A 12
L AMHIRTHERT Ly SEL=y FORBHCH S, <OEIHEENIATOLY Y
=T THKA ST, WBOKH T, HABRIRT 7 ¥y IAMARS £ ORIRETT > 120 ©
@Fa'ﬁBmler mspecter L 4. boiler start up engineerd 1 BKTH Y., FHARBICHT
' CDTurbme start up engineer A3 3, HPEstart up Tk f:ﬁlﬁ@% BERBBH TS,
2RI EDINS T |5 T ARG CH B



RA T F 2 — TORIEOE R, H.. Hydrogen enbrittlement OKFHEAL) & bbbk
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RlTIT s = Ty MMR C Mr. Mand Vice Prisident®amic & 0 SRIIHE 1 [k
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a. ®17
=K | ANV I P
# FE R 1305.4t /h
HEUEH 194, 8k crt
ERERE 541,/541°C
OB B oW
521%%‘ NTaw 7B
WERS  L9TME2H
b. ¥—Ev | |
LR v F VT L e w3y FHEEAR
THHA 300, 000kW |
HRUED 1898k Sl
WEURE - 538,/538°C

BoZE o 709, 2millg |
ER 3600rpm
B M V—RUR
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c. FER
AR
EBIE
I

OB H

(2 24

a, KA
MoK
P
SIS
SRS
#mooH
8
- EERRAS

b, 4ty
R
A
KL
wAEE
CHo g
Ml =
E R

c. FEEM
AR
SEASBIE
B
B s E

370, 000kVA

21. 0kv
80lz

e AR

B AR

1305.4 t /h
204, 6kg.cnt
541,/541°C

CE |
NT oy 7B

19794 3 H

§ T b AUy FERMEAR

350, 000kW -
168, Tkg,/cit
538)/538W3
700. 3anHg
3600rpm

H i

438, 000kVA

21, 0kV
60Hz
H i

% 5 Y HETFOREOZIHLORIE M AR OBIRTRS WD X 51 b

Cazy R w3 | 1991 | 1992 1993 1994J AN
Nol SEEIINA MW 300 243 209 177 51
B R % 37.5 32.24| 30.81| 29.33 17, 96
No2 M M 350 287 222 | 131 frme
- o R 9% 37.9 35.30 | 33.50|  30.88




#15 MALAYA 1 TUBE LEAK RECORD

(1974—1993)

— S——
0. OUTAGE DURATION BT LER unﬂa11un
1 EPT. U8, 1292 TO | SES. SH PAUERL HG0
(AUNUAI OVERHAUL ) -%grrri COLL TURR
. wt
2 AUG, 3-31, 199% | SRC. SH PAUEL 159
(2..35 DATS) GUTEET COLL TUBE
{5
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