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The Project Formulation Study Team (hereinafter referred as "the Study Team"),
headed by Hiromi Chihara, Development Specialist, Japan International Cooperation
Agency (hereinafter referred to as "JICA"), visited the Republic of the Philippines
from September 23 to October 1, 1999 for the purpose of discussing the proposal
submitted by the Republic of the Philippines entitied "Viability Study on Natural Gas
Industry Development”.

The Study Team had a series of discussions with the Department of Energy
(hereinafter referred as "DOE") and the relevant Philippine authorities (hereinafter
referred as "the Philippine side") on the above-mentioned study, and agreed to
record the following points for confirmation and for consideration by their respective
Governments.

|. Counterpart Organization

DOE will be the executing agency for the JICA technical cooperation and shall act
as a coordinating body to ensure the smooth implementation of the study. The
DOE study group composed of staff from the various bureaus will be formed to
implement the technical cooperation. The study group will be fully involved in all
phases of the study to ensure effective technology transfer. Necessary cooperation
from related government agencies and private companies, such as First Gas
Holdings Corporation (FGHC), Manila Gas Corporation and Shell Philippines
Exploration B.V. (Shell), among others, shall also be secured through DOE
coordination, if necessary.

Il. Data and Information Necessary for the Study

Data and information from DOE and other government agencies shall be made
accessible to the study team on a confidential basis.

ill. Local Consultants

The JICA Development Study Team will be selected through bidding and
contracted by JICA, Tokyo. Local consultants may participate as far as such a local
contribution is considered beneficial for the study, for instance in the area of
market survey. The employment of the local consultant will be through a sub-
contracting arrangement with the selected JICA Study Team. In order for the JICA
to examine a possibility of employing the local consultants, DOE should prepare a
short list of local consultants with the area of expertise and if possible resumes
before end of this year.

IV. Review of DOE's Terms of Reference (TOR)

Both the Study Team and the Philippine side made a review on the DOE's TOR
dated on 9 August 1998, Based on the developments on the ongoing natural gas
projects, latest Philippine Energy Plan 1999-2008 and the observation done by the
Study Team. In particular, each objective of the Study stated in the original TOR
has been evaluated, in relation to the framework of the JICA Development Study to
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be possibly formulated, and commented as follows ;
Results of the review of DOE's TOR
1) To review and validate existing supply and demand projections on natural gas

It is important to refine the existing supply and demand projections in the Philippine
Energy Plan (PEP), since some natural gas projects are actually making progress
and the national energy policy related to natural gas utilization has been updated.
For instance, the recent natural gas development studies, such as “Natural Gas as
a New Energy Source in the Philippines” done by PNOC-EC and “Gas Sector
Policy and Regulatory Framework Project” done by Asian Development Bank could
also be highlighted in the review.

2) To determine the most economic route of the pipeline network

The JICA study team has suggested that this objective be excluded in the TOR
since PNOC-EC and FGHC are already looking at the two options: (1) to construct
a new pipeline and (2) to rehabilitate the existing oil pipeline from Batangas to
Manila. PNOC-EC suggested that it would not be necessary for DOE to conduct
this study since Shell and FGHC(*1) are already looking at the possibility of
utilizing the Camago/Malampaya gas by industries along the existing pipeline
route. Since Shell and FGHC are private companies, it is better if they are the ones
who will do such kind of study although PNOC-EC(*2) is also interested in the
transmission pipeline.

(*1) Based on the presentation of Shell on September 28, a desk-top study has
been done by Shell to seek for a possibility of converting the existing black oil
pipeline for natural gas use, which runs from the Shell Tabangao refinery via Sucat
power station through Paranaque, the southern part of Manila city. The study
identifies that the industrial gas demands in the region will be more than the
remaining Malampaya capability which is equivalent to the remaining power
generation capacity of 300 MW for more than 20 year operation. Shell explained
that the physical condition of this old pipeline (1965-1969 constructions) has to be
inspected for safety reasons, otherwise a new pipeline construction possibly along
the new highway under construction planning from Batangas to Manila could
alternatively be considered for further investigation.

(*2) Based on the meeting with PNOC-EC on September 27, a study has been
conducted since 1997 by PNOC-EC in collaboration with a New Zealand
Consultant (partly financed by the Government of New Zealand). The project was
found to be technically and economically feasible. The study also includes the
industrial market survey along the proposed pipeline.

3) To determine the potential supply and possible markets

It was agreéd that since there is a PNOC-EC study for large industries along the
transmission pipeline, the project will cover the residential, commercial and
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transport market demands. The project will also review more industrial demands in
the region considering plans of new industrial parks, etc. The areas to be covered
will include the Batangas-Manila-Bataan pipeline route in Luzon, Cagayan de Oro-
lligan corridor and Davao in Mindanao. For the potential supply, the focus will be
on indigenous gas resources, LNG importation and trans-asean gas pipeline.

The ongoing natural gas project based on the Camago/Malampaya gas reserves is
very significant because it indicates the birth of the natural gas industry in the
Philippines. Although the size of this gas reserves is estimated by its developer
(Shell) to be just enough to supply the fuel for the combined cycle base load power
plants of 3,000 MW capacity(*) to be operated for about 20 years, the emerging
natural gas industry is strongly supported by the recent PEP encouraging further
development of indigenous environmentally friendly natural gas resources.

Further, the project shall cover the expansion of the natural gas utilization, such as
displacing the current use of LPG and diesel and the introduction of new
technologies such as gas cogeneration system, space cooling of the commercial
buildings and applications of CNG vehicles, etc.

(*) Natural Gas for the 2,700 MW capacity has been committed through
negotiations on the Gas Supply and Purchase Agreement for two BOT power
projects, the 1,000 MW Santa Rita project and the 500 MW San Lorenzo project by
FGHC and the 1,200 MW llijan project of National Power Corporation (NPC) and
Korean Electric Power Company (KEPCO).

4) To identify the investment requirements including infrastructure

The objective will be included in the TOR but on a master plan level and not a
feasibility study. The master plan will provide the investment for needed
infrastructure requirements, covering the short, medium and longer term 25 year
period in line with the PEP time frame.

5) To look into the feasibility of establishing distribution networks (to service
residential and commercial users) for identified high-density areas in Luzon,
Visayas (particularly Cebu) and Mindanao.

This objective will cover the areas in item [V number 3, paragraph 1, lines 5 and 6
and will be on a master plan level and not a feasibility study as suggested by the
JICA study team.

6) To determine resulting tariff rates for transport/distribution and its effect on the
competitiveness of prices.

This objective will be included in the potential supply and possible market study but
on a master plan level as suggested by the JICA study team.

7) To enhance the capability and knowledge of DOE personnel through the conduct
of trainings on natural gas supply and demand, projections, modeling on least
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cost option for natural gas supply and natural gas transmission and distribution
operations.

The relevant technology transfer to the DOE personnel will be planned in the
course of the study. Approximately twenty DOE personnel will be invited to the
technology transfer seminars/workshops. The subject of the seminars/workshops
will focus on the content of the study.

Taking the above discussions into consideration, the scope of JICA Development
Study shall comprise the following items. However, the scope of the study can be
finalized during the Scope of Work discussion with the JICA Preliminary Study
Team.

a) Objectives of the study

(1) to review and validate existing supply and-demand projections on natural gas

(2) to study natural gas demand on the basis of market survey including promaotion of
the natural gas utilization in the various sectors

(3) to evaluate natural gas supply options in relation to the forecasted demands

(4) to develop methodologies and models for natural gas supply/demand projections

(5) to formulate a master plan for utilization of natural gas and placing priority of the
action plans and projects for promoting natural gas industry in the country

(6) to enhance the capability of knowledge of DOE personnel through the conduct of
training in the course of the study.

b) Target Areas of the Study

Target areas for the study shall be Manila area, from Batangas to Bataan, and
Mindanao, specifically in Cagayan de Oro, lligan and Davao areas.

c) Title of the Study

The title of the study shall be “Viability Study on Natural Gas Industry
Development”.
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0 O -0 d Primary Energy Mix (in Million Barrels of Fuel-Oil-Equivalent, MMBFOE)

1998 1999 2004 2008
Vol. % Vol. % Vol. % Vol. %
INDIGENOUS ENERGY 93.87 | 39.3 [103.8 | 42.3 |145.6 | 45.7 |195.4 | 46.9
oil 0.26 0.1 0.16 0.1 3.16 1.0 |13.94 3.4
gas 0.02 nil 0.02 nil 21.45 6.7 |28.74 6.9
coal 4.24 1.8 5.57 2.3 7.05 2.2 |17.28 4.2
hydro 7.20 3.0 9.06 3.7 [10.93 3.4 |(16.62 4.0
geothermal 13.74 5.8 [18.77 7.7 [22.95 7.2 |27.53 6.6
new and renewable energy 68.42 | 28.7 |70.22 | 28.6 [80.06 | 25.2 [91.32 | 21.9
IMPORTED ENERGY 144.9 | 60.7 [141.6 | 57.7 |172.7 | 54.3 [221.0 | 53.1
oil 129.9 | 54.4 [114.2 | 46.5 |141.7 | 44.5 (181.3 | 43.5
coal 14.9 6.3 27.4 | 11.2 | 31.0 9.8 39.7 9.5
TOTAL ENERGY 238.8 100 245.4 1100 318.3 [100 416.5 (100
self-sufficiency % 39.31 42.30 45.73 46.92

goon

(Phillipine Energy Plan 1999-2008)
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0 O -0 O Petroleum Product Demand Forecast (in Million Barrels ,MMB)

goono goono goono goono
Vol. % Vol. % Vol. % Vol. %
ogn 10.44 7.4 11.47 9.1 18.40 1.4 27.37 12.5
Kerosene 4.98 3.5 4.99 4.0 5.71 3.5 6.25 2.9
Diesel 44.35 31.4 43.16 34.2 54.54 33.7 66.71 30.6
MoGas *1 23.02 16.3 24.25 19.2 33.66 20.8 45.86 21.0
Avfuel *2 5.58 3.9 6.60 5.2 9.35 5.8 12.70 5.8
Fuel OIl 53.10 37.5 35.72 28.3 40.06 24.8 59.46 27.2
TOTAL 141.47 100.0 126.18 100.0 161.73 100.0 218.34 100.0

0O00000O0DoOoood *1 Motor gasoline includes premium,unleaded,and regular gasoline

Oo00O0Ooooooooo *2  Aviation fuel includes aviation turbo and aviation gasoline
(Phillipine Energy Plan 1999-2008)
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0 O -0 O Electricity Demand in Gwh

Luzon Visayas Mindanao | TOTAL
1998 31,506 4,485 5,848 41,839
1999 32,564 4,501 5,945 43,010
2004 48,465 7,450 10,196 66,111
2008 68,367 10,908 14,626 93,901
Average Growth Rate(%)
1999-2004 8.3 10.6 11.4 9.0
2004-2008 9.0 10.0 9.4 9.2
1999-2008 8.6 10.3 10.5 9.1

OoOod (Phillipine Energy Plan 1999-2008)
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SERVICE CONTRACTS {SC):

- Philodrill Corp. (Offshore NW Pslawan)
14 Alcomn Production (Offshore NW Ptlawun)

37 - PNOCExplo. Com. (Isshela, W

38 - Shell Phils. Emlo ( .
40 - Forum

41 - ARCO Phili ppmos lSuiu Soai

42 - Socdet Production (Offshare NW Palawan)

GEOPHYSICAL SURVEY & EXPLORATION

CONTRACTS (GSEC):

« PETROLEUM SERVICE
- CONTRACT MAP

! As of August 5, 1999
¢ ‘o % 2
KILOMETERS

73 PNOC-Exploration Corp. {(Cotabato}
- Vuican Industrial (Contral Luzon)

76 Globex Offshore (Raclv Gulh .
- PNOC-Exploration Carp. {Babuyan Channel)

87 - Philodrill Corp. (Sibutu)

Corp. {Offshors Mindoro)
-Ps«roﬁnldsCotp.
96 Basic Consolidated Guif)

91 - Shell Phils. Explo. (Offsl SW Palawan)
.92 - Forum Exploration {(Manila Bay/Cavite-Batangas}
- Alcom Petrolsum Visayan Sea)

- Trans-Asia
95 - Socdet Production
96 - Murphy Phill

97 - Dragon (Far
Sﬂ-"hﬂodnlCorn (Mindoro)

NON-EXCLUSIVE GEQPHYSICAL PERMITS {NGP3:
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#5.2 AEEMTRCIZEARARITAEEZREL

l General Assumptions |
ta 2000 | 2000/10 | 2010/20
Population Annual Growth Rate 1.80% 1.20% 1.10%
GDP Annual Growth Rate 6.00% 5.50% - 4.50%
UNITS 1992 2000 2005 2010 2020
POPULATION Thousand 64090 73788 78300} 83087 92637
: . URBAN]  Thousand 27879 34587 36722 38989 43951
URBANIZATION RATE % 44 47 47 47 47
GROSS DOMESTIC PRODUCT (GDP)
¥ Total] Billion USS$ 1987 3382 60.8 79.4 103.8 161.0
GDP per Capita USS 1987 596 824 1014 1249 1738
TOTAL FINAL ENERGY CONSUMPTION
Residential & Commercial Sector 1000 Toe 2400} 3318 4013 4901 6961
Toe/Capita 0.037 0.045 0.051 0.059 0.075
Industrial Sector (excluding feedstocks) 1000 Toe 3330, 5973 8371 11678 19953
Toe/1000 USS 1987 0.087 0.098 0.105 0.113 0.124
af which, gas in the industrial sector
High Gas Penctration (Maxi: 40%) 1000 Toe OI 0 811 2271 6242
’ : W MMscfd 0 0 92 258 710§
Low Gas Penetration (Maxi: 30%)] 1000 Toe 0 487 1363 4681
MMscfd ' of 55 155 533
Transport Sector 1000 Toe 4475 6782 8643 11062] 16734
Toe/Capita 0.070 0.092 0.110} 0.133 0.181
FINAL ELECTRICITY CONSUMPTION
Residential & Commercial Sector 1000 Toe 1050 1545 1938 2446 3634
Toe/Capita 0.016 0.021 0.025 0.029 0.039
Industrial Sector 1000 Toe 780 1363 1884 2595 4348
Toe/1000 USS 1987 0.020, 0.022) 0.024]. 0.025 0.027
GAS FOR POWER GENERATION
Electricity Production GWh 25654 40644 53410 70460 111567
Power Generation Capacity Required MW 7100 11250 14790, 19510 30880}
of which, remaining, commissionned, planned : .
Gas-fired MW 0 - 0l 3000 5000
Other MW 7100 9720 12770 15570
POTENTIAL GAS DEMAND FOR
POWER GENERATION
Scenario "Favourable to Gas" 1000 Toe 01 0 2027 3420 11062
MMscfd 0 0 231 389 1259
Scenario "Neutral" 1000 Toe 0 1914 3191 6483
: . - MMscfd .0 218“ 363 758
TOTAL GAS DEMAND
Scenario "Favourable to Gas" 1000 Toe 0] 0 2881 5777 17563
' ’ MMscfd 0 0 328 657 1999
Scenario "Neutral" 1000 Toe 0 2437 4622 11332
’ MMscfd - 0 27 526 1290
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Power Plant Line-up

YEAR LUZON CAP VISAYAS CAP MINDANAO CAP | TOTAL
(Mw) W) mw) |
- 1999 Sual 1&2 Coal' 1,000.0 | Plant Retirement (11.0) | Mindanao Geo' 48.0] (203)
Masinloc 2 Coal®. 3000 | . Bubunawan MHP' 7.0
Duracom (Meralco) ! -130.0 :
Plant Retirement (1,677.0) .

2000 Bakun A/C Hydro' © .70.0 | Libertad Nat. Gas 3.0 . 1,703
FGPC Natural Gas! 1,020.0
Quezon Coal' 470.0
Casecnan Hydro! 140.0

2001 Bulacan Biomass' 40.0 | Plant Retirement (22.0) | Odiongan 2 MHP 10.0 463
San Pascual Cogen' 300.0 Mindanao CCGT? 135.0

2002 llijan (Greenfields) 1,200.0 | Mambucal Geo 40.0 | Liangan River MHP 10.0] 1,315
‘ Mindanao CCGT? 650

2003 FGPC Natural Gas® 510.0 | Timbaban Hydro? 29.0 | Taguibo MHP 7.2 541

Bohol Mid-Range 50.0
: Plant Retirement (55.0)

2004 Kalayaan P/S Hydro' | ~ 300.0 | Villasiga Hydro? 32.0 | Tagoloan Hydro? 68.0 655

Mt. Labo Geo ! 20.0 Negros Mid-Range 50.0 | Mindanao Coal' 200.0
- Wind Power Plant 5.0 Plant Retirement (37.0) | Odiongan 3 MHP "10.0
: . . Pugu E MHP? ' 6.8

2005 San Roque Hydro* 345.0 | Cebu Baseload 100.0 | Pulangi V? 218.0] 1,539
Baseload Plant 200.0 Panay Baseload 50.0 | Bulanog-Batang Hydro? 132.0
Mid-Range Plant 300.0- | Bohol Peaking 50.0 | Plant Retirement (32.0)

Peaking Plant 300.0° | Plant Retirement (96.0) .
Wind Power Plant 10.0

Municipal Waste 10.0

Plant Retirement (48.0) .

2006 Cawayan 2 MHP 2.5 | Panay Local Coal 100.0 ] Agusii 224.0| 1,338
Isabela Coal 300.0 Negros Peaking 50.0{ Zamboanga Coal - 150.0
Mid-Range Plant 450.0 | Cebu Baseload 200.0 | Mindanao Peaking A 50.0
Peaking Plant 400.0 Bugtong Falls MHP 1.1] Plant Retirement (120.M
Wind Power Plant ©20.0 | Plant Retirement (150.0)

Plant Retirement (340.0) . : .

2007 Luzon Nat. Gas 500.0 Cabalian 110.0 | Culaman River MHP 10.0f 1,340
Mid-Range Plant - 200.0 Panay Baseload 100.0 | Amacan Geo 40.0
Peaking Plant 250.0 Mindanao Baseload 100.0
Wind Power Plant 30.0 :

2008 Luzon Nat. Gas 500.0 Siaton MHP 5.4 | Zamboanga Coal 150.0] 1,805
Peaking Plant ~ 200.0. | -Bato-Lunas Geo 60.0 | Mindanao Peaking B 50.0
Wind Power Plant 80.0 Negros Mid-Range 50.0
Cagayan Coal 300.0 :

Batong-Buhay Geo 120.0

Buguias-Tinoc Geo 120.0

Ocean Current Plant 30.0

Nalatang MHP -10.0

Kabayan MHP 10.0

Timbac Ridge MHP . 100

Upper Agno MHP 10.0

Rice-hull Power Plant 50.0

Municipal Waste - 50.0 _
TOTAL 8,198 709 _ 1,539( 10,496
Legend:

1. Awarded or Ongoing Projects = 2. Under the Bidding Process
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Organizational Chart
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. — — — — Attached for policy and program coordination
-------- Additional membership in governing boards

NEDA - National Economic Development Authority PNOC - Phil. National Oil Company
Infracom - Infrastructure Committee NPC - National Power Corporation

ICC - Investment Coordination Committee NEA - National Electrification Administration
PCSD - Phil. Council for Sustainable Development

NDC - National Development Company
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List of Received Documents

FREREE) |
® Philippine Energy Plan, 1999 — 2008

® The Medium-Term Philippine Development Plan, 1999 — 2004
® The Medium-Term Philippine Development Plan, 1999 — 2004, Executive
Summary

® MasterPlan on Natural Gas Development and Utilization in ASEAN, Component
Report Task 1, Forecast of Potential Demand for Natural Gas

® MasterPlan on Natural Gas Development and Utilization in ASEAN, Component
Report Task 1, Forecast of Potential Demand for Natural Gas, Executive
Summary

® MasterPlan on Natural Gas Development and Utilization in ASEAN, Component
Report Task 1, Forecast of Potential Demand for Natural Gas, Appendix

® MasterPlan on Natural Gas Development and Utilization in ASEAN, Component
Report 3, Analysis of Institutional Arrangements, Executive Summary

® Gas Sector Policy and Regulatory Frame Work Project, Draft fomal report, Asian
Development Bank (Fuels and Energy Management Group Ltd)

(BAREH)

® MasterPlan on Natural Gas Development & Utilization in ASEAN (Presentation
Materials)

® ASEAN to Depend More on Natural Gas in Near-Future in Place of Oil Products,
Dr. Hassan Ibrahim (AEEMTRC)

® Malampaya National Gas Project

® Natural Gas Industry Prospects in the Philippines, F. M. Andres, Assistant
Secretary, DOE

® The Philippines: Future Natural Gas Options, Shell Philippines Exploration

® Prospectfor Natural Gas Development in the Philippines, Rufino B. Bomasang,
PNOC-EC

® Powering the Philippines into the next Millennium with Malampaya Natural Gas,
David J. Greer, Shell Philippines Exploration



Presidential Decree No0.87, An Act to Promote the Discovery and Production of
Indigenous Petroleum and Appropriating Funds Therefor

Service Contract Concept

Petroleum Service Contract Maps

Petroleum Potential of the Philippines, Oil & Gas Division, DOE

1999 Oil & Gas Drilling Program/Results

Estimated Petroleum Reserves of the Philippines

Ohilippine Energy Plan 1999-2008, DOE (Philippine Energy Supply and
Demand Outlook & Investment Opportunities in the Energy Sector)

Reforms in the Philippine Electricity Supply Industry, Fernando Roxas, National
Power Corporation (Philippine Electricity Sector Reforms)

1998 NPC Power Development Program, National Power Corporation (1998-
2010), (Power Development Plan)

Effective Power Rates per Grid

Rules and Regulations to Implement Executive Order No. 215 on Private Sector
Participation in Power Generation

Executive Order 172, Creating the Energy Regulatory Board

(Z DIBER)

Natural as a New Energy Source in the Philippines, PNOC-EC & FEMG
The Department of Energy Charter: R A. 7638

IODINE, Phyllis A. Lyday

Manila Gas Corporation Background and Business Lines, etc.

Plan Layout of Manila Gas Main Distribution Lines, Manila Gas Corporation
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No. 892658

The Department of Foreign Affairs presents its compliments to the Embassy of
Japan and has the honor to submit the project proposal of the Department of Energy
(DOE) entitled “Viability Study on Natural Gas Industry Development” for possible

technical assistance under the Government of Japan’s Development Study Program.

The project aims to assess the techno-economic viability of developing a natural
gas industry which will take into account the putting up of pipelines and other

infrastructure facilities attendant to its commerciatization.

In terms of geographic scope, the project proposes to cover Luzon (Batangas to

Bataan), Visayas (Cebu Island) and Mindanao (South Cotabato and Davao).

The project aims to: (i) review and validate existing supply and demand
projections on natural gas; (ii) determine the most economic route of pipeline network;
(iii) identify investment requirements; and (iv) enhance the capability and knowledge of
DOE personnel through training in-natural gas supply and demand forecasting,

transmission and distribution.

The Department would appreciate being informed of the Japanese Government’s

decision on this request.

The Department of Foreign Affairs avails itself of this opportunity to renew to

" the Embassy of Japan the assurances of its highest censideration.”

Enclosure: As stated

Pasay City, 09 August 1999




TERMS OF REFERENCE

Viability Study on Natural Gas Industry Development

Justification of the Proposed Study

The project will study the techno-economic viability of developing a natural gas industry
which shall take into account putting-up of pipelines and other infrastructure facilities attendant
to its commercialization.

Justification of the Japanese Technical Cooperation

A technical cooperation grant from the Japanese government is deemed necessary to avail
of Japan’s acknowledged expertise in technology of efficient utilization of natural gas in the
power, industral and transport sectors.

The possible areas of technical assistance include forecasting of natural gas supply and
demand, economic and market survey techniques, evaluation of alternative supply options,
determination of the optimum distribution network, contract negotiations for ownership of
transmission and distribution networks, natural gas pipeline operations, natural gas distribution
policies, system design and operations and environmental impact of natural gas distribution
system.

Objectives of the Study

The study seeks to attain the following:

1. To review and validate existing supply and demand projections on natural gas

2. To determine the most economic route of the pipeline network

3. To determine the potential supply and possible markets

4. To identify the investment requirements including infrastructure cost

5. To look into the fea51b1hty of establishing distribution networks (to service residential

and commercial users) for identified high density areas in Luzon, Visayas (particularly
Cebu) and Mindanao '

6. To determine resulting tariff rates for transport/distribution and its effect on the
competitiveness of gas prices

7. To enhance the capability and knowledge of DOE personnel through the conduct of
trainings on natural gas supply and demand, projections, modelling on least cost option
for natural gas supply and natural gas transmission and distribution operations.



Scope of the Study

Technical assistance shall include the following components:

atural Gas Supplv a anc

This shall review and validate existing supply and demand projections on natural gas in
the country.

v Opt ectoral Demand atural Ga

A market study on the sectoral prospects for natural gas in the country specifically for
residential and commercial sectors shall be carried out to study the substitutability of natural gas
with other resources. In addition, 2 study shall be conducted to determine the options of
. supplying markets for natural gas in the country. These options include the production of
indtgenous gas resource, importation of LNG or tapping the TRANS-ASEAN or BIMP-EAGA
pipeline interconnections. A model shall be developed to come up with the optimal solution for

sourcing natural gas for the country.

Technical assistance is required in training DOE’s planning personnel in modelling and
forecasting natural gas supply/demand balance and evaluating alternative supply options. This
shall include economic and financial analyses of supply options. Twenty (20) personnel who are
responsible in determining the natural gas supply, demand and power requirements shall be
trained for a period of two weeks.

Natural Gas Distribution

The most economic route of the gas transmission and distribution network will be
determined. This shall cover the following areas: (1) Luzon, particularly from Batangas to
Bataan, (2) Northem Mindanao extending to South to Cotabato and Davao, and (3) Visayas,
particularly the island of Cebu. Investment requirements including infrastructure costs, potential
markets and supply, tariffs as well as alternative financing schemes for the transmission and
distribution networks shall also be studied to recommend the most applicable for the country.

Technical assistance is required in training DOE’s planning personnel in determining the
optimum distribution network, determining natural gas pipeline operations, and assessing
environmental impact of natural gas distribution system. Appropriate natural gas distribution
policies and system design and operations will be recommended. Three (3) personnel who are
responsible in donwstream, upstream and power of natural gas shall be on study-tour for one
month. The training will include a visit to Japan’s LNG related facilities including related
industries (i.e. cryogenic, power, etc.) aside from studying the transmission and distribution
network of the country.



All the studies shall take into consideration safety, economic and environmental aspects
of alternative technology options. At the same time, cost/benefit analysis shall be applied to
determine the optimum distribution facilities and supply options.

The study will require six consultants (3 JICA and 3 local consultants) who should
possess the following qualifications vis-a-vis their respective responsibilities :

JICA Consultants
1. One Engineer and one Economist

The consultants should have at least five years of relevant experience in transmission and
distribution network operations, model development and should be familiar with the latest
software in economic modelling. The consultants should preferably have a Masteral degree
in Engineering/Economics or any related field.

The consultants will be responsible for the conduct of a study to determine the most
-economic route of the transmission and distribution network, investment requirements
including infrastructure costs, tariffs for transport/distribution and altemnative financing
schemes for the transmission and distribution networks. The consultants shall likewise
develop a model (if existing softwares are not applicable) in determining the least cost
solution for the pipeline and distribution network. Further, they will recommend appropriate
natural gas distribution policies as well as the system design and operations.

2. One Environmentalist

The consultant should be an environmental management expert preferably with a
Masteral degree in environment or related field with five years of experience in
environmental impact studies and environmental modelling.

The consultant will be responsible in determining the optimal solution for sourcing
natural gas and identifying optimum distribution network taking into consideration
environmental concerns.

Local Corsultants
1. One Engineer and one Economist

The consultants should be specialist in natural gas supply .and demand forecasting
preferably with Masteral degree in Engineering/Economics or related field. A five-year
relevant experience in forecasting, market research, model development as well as familiarity
with the latest software in econometric modelling are prerequisites.

The consultants will be responsible to undertake 2 market study on the sectoral prospects
for natural gas, particularly for the residential, industrial and commercial sectors. They will
conduct a study to determine the supply options of natural gas and develop a model (if
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existing softwares are not applicable) to determine the optimal solution for sourcing natural
gas for the country including investment cost.

One Geologist

The consultant should have a background in energy resource assessment preferably with
2 Masteral degree in Geology:

The consultant will conduct a study on the natural gas rescrves of the country.



FINANCIAL REQUIREMENTS

r al Funding (all com 1

1. Operating Expenses

Travel

Communication
Transportation/Postage/Del.
Supplies and Materials
Other Services

Total

reion Funding

A. Natural Gas Supply/Demand Component”

1.

10

Personal Services
Overtime Pay/Allowances

Project Manager (1)*
P2,500/mo x 24 mos.

Project Leader*
P2,000/mo x 24 mos.

Project Coordinator (1)
P1,600/mo x 18 mos.

Project Staff (5)
P1,200/mo x 18 mos. X 5

Administrative Support (2)
P800/mo x 18 mos. X 2

Local Consultants (2)
P 10000/mo x 18 mos

Operating Expenses

Travel
Supplies and Materials

250,000.00
75,000.00
75,000.00

©75,000.00

40,000.00

2

60,000.00

48,000.00

28,800.00

108,000.00

28,800.00

360,000.00

300,000.00
100,000.00

515,000.00

515,000.00

633,600.00

400,000.00



C. Distribution Component
1. Personal Services
Overtime Pay/Allowances

Project Coordinators (2) 76,800.00
P1,600/mo x 24 mos. X 3

Project Staff (10) 288,000.00
P1,200/mo x 24 mos. X 10

Administrative Support (2) 38,400.00
P800/mo x 24 mos. X 2

JICA Experts/Consultants (3) 720,000.00
P10,000/mox 3 x 24

Trainor/Lecturer (4) 400,000.00 1,523,200.00
P 2500/hr x 160 hrs

2. Operating Expenses

Travel 500,000.00
Trasportation/Postage/Del. 50,000.00
Supplies and Materials 200,000.00 750,000.00

3. Capital QOutlay

Computers (1) ' 170,000.00
P100,000/unit :
Portable Colored Printer (1) 25,000.00 195,000.00
Sub-total R 2,468,200.00
¥ 10,731,304.35
Total 2] 7,018,800.00
¥ 30,516,521.74
GRAND TOTAL 2 7,533,800.00
X 32,755,652.17

* For all project components
** Exchange Rate Used : ¥1.0 = 20.23
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Sta. Rita Gas-Fired

Power Plant Nears Completion

An overview of the 1,000 MW CCGT Sta Rita Power Station.

The construction of the 1,000 MW gas
fired combined cycle power station of First
Gas Power Corporation (FGPC) has achieved
significant progress since the start of
construction last November, 1997. Major
accomplishments have been achieved in
various aspects of the development. The

turbo-generator sets have been installed. The
liquid fuel-related infrastructure, which
includes the liquid fuel jetty and liquid fuel
storage tanks, has been completed. The plant
received the initial fuel delivery in preparation
for plant commissioning last September 1,
1999,

FGP
CORP.

FGP Corp. 500MW
San Lorenzo Prolect

San Lorenzo Project Summary

FGP Corp., a special purpose company
established by First Gas Holdings
Corporation (FGHC), BG plc. and Lopez
Inc., is developing a project to build, own and
operate a combined cycle power station with
a design capacity of approximately 500 MW
in Santa Rita, Batangas (the San Lorenzo
Project). The San Lorenzo Project is located
100 kms. south of Metro Manila, in the island
of Luzon in the Philippines. Total capital
costs are estimated to be US$450 million,
including hard costs such as the power plant
and pipeline, and soft costs such as financing
and insurance costs. In addition, the San
Lorenzo Project will have a working capital
requirement of up to US$ 50.0 million.

Background
The discovery of the Malampaya gas field

paved the way for the Malampaya gas to
turn to p.2

The 35-km, 230 kV overhead double
circuit transmission line from Santa Rita to
the Calaca substation has been completed.
This is part of FGPC’s responsibility under
its Substation Interconnection Agreement
with National Power Corporation. The
transmission line is now ready to transmit
electricity after its successful energization last
August.

The Operation and Maintenance Team has
been mobilized and is currently in its final
stages of training. The Operation and
Maintenance Team was formed after a
thorough selection process where the top 80

of the 3,000 applicants were selected.
turn to p.2
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View of 230 kV transmission lines interconnecting Sta. Rita to Calaca substation

The 1,000 MW Sta Rita
Project

from p.1

The project forms part of the Malampaya
Gas to Power Project, which calls for the
supply of the Malampaya natural gas to
combined cycle power plants with an
aggregate capacity of up to 3,000 MW. The
Malampaya Gas to Power Project entails a
total funding of US$4.5 billion, making it the
largest industrial investment in the
Philippines. The discovery of the Malampaya
gas fields is especially important for an
energy-importing country like the
Philippines, because they form the largest
single source of indigenous energy ever found

in the country.

The project will operate as a baseload
facility using natural gas from the Malampaya
gas field as main fuel under a Gas Sale and

Purchase Agreement entered into with Shell

Exploration B.V. The plant will initially
operate on liquid fuel to be supplied by Enron
Capital & Trade Resources Singapore Pte
Ltd. under a Liquid Fuel Purchase Contract
while natural gas from the Malampaya field
is not yet available. The project will deliver
competitively priced energy to the Manila
Electric Company under a 25-year Power
Purchase Agreement. FGPC entered into an
Engineering, Procurement and Construction
Contract on a fixed price, turnkey basis with
Siemens AG and an Operation and
Maintenance Agreement with Siemens Power
Operations, Inc.

The project offers a number of
competitive advantages. First, the project is
expected to generate the cheapest electricity
among Meralco IPPs. Second, the project will
serve as the backbone of the Philippine
natural gas industry. Last, the project will
introduce the cleanest fuel source in the

country.

FGP Corp. 500 MW
San Lorenzo Project

from p.1

power project, a program that receives strong
support from the Philippine Government
through the Department of Energy. The
Malampaya gas to power project calls for the
supply of Malampaya natural gas to
combined cycle power plants with an
aggregate capacity of 3,000 MW.

To be commercially viable, the Philippine
Government invited the private sector to
develop part of the 3,000 MW capacity. As a
result, (a) 1,500 MW of capacity will be
developed through Napocor by the Philippine
Government and (b) the remaining capacity
will be developed by the Manila Electric
Company (Meralco). Meralco assigned its
rights of developing its capacity allocation
to First Philippine Holdings Corporation and
BG ple.

~ Developing the Malampaya gas field will
enormously benefit the Philippines:

* The project offers the opportunity of
reducing the country’s dependence on
imported fuel. It is estimated that the
Malampaya gas field can supply
approximately 30% of the country’s
equivalent petroleum requirement.

* The project will spur further development
of other indigenous energy sources.

* In terms of financial benefits, it is pféjected
that the Philippine government will save
turn to p.5

FGPC POWER OF HUMANITY
“Sagip-Paningin”

As far as service for the underprivileged
in concerned, First Gas Power Corporation
has been consistent in its genuine intention
to serve.

With it’s project “Mula sa First Gas,
Paninging Matalas Para sa Batangas” to
promote eye care to the indigent Batanguenos
in cooperation with the Ophthalmological

turn to p.6
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Tabangao to Sta. Rita Fuel
Gas Onshore Pipeline Project

As early as 1995, First Gas Holdings
Corporation (FGHC) has been examining the
technical feasibility of constructing a
Tabangao to Sta. Rita Fuel Gas Pipeline (TSR
pipeline) which follows a predominantly
onshore route. Although it is FGHC’s
intention to minimize the cost related to the
TSR pipeline to enable the country to
maximize the benefits that can be derived
from the Malampaya natural gas field,
onshore pipelines are much cheaper to
construct and are easier to operate and
maintain compared with offshore pipelines.

First Gas Pipeline Corporation (FGPL),
a wholly owned subsidiary of FGHC,
mobilized its development team to finalize
route selection and to pursue Front End
Engineering and Design (FEED), pipeline
procurement, Engineering, procurement and
construction (EPC) contractor selection,
Right-of-Way (ROW) easements acquisition,
and permitting activities.

‘FGPL engaged JP Kenny, a world class
pipeline engineering and design company to
perform the FEED and to determine the most
technically feasible and economically viable
onshore TSR pipeline route. JP Kenny was
also requested to identify all pipeline design
parameters and specifications that would
subsequently be used in the tendering process
for the linepipe contract, as well as the EPC
contract. In the design process, JP Kenny has
been asked to use the American Society of
Mechanical Engineers (ASME) standard
B31.8, Gas Transmission and Distribution
Piping Systems. ASME B31.8 is the most
internationally accepted and used standard for
gas pipelines. More than 80% of gas pipelines
around the world have used ASME B31.8.

The identified route is predominantly

onshore and traverses mainly agricultural
land, two rivers, an inshore area (i.e., less than
30 feet deep but permanently submerged) and
the onshore perimeter of the Batangas Port
Authority facility.

The FEED determined that approximately
8 kilometres of 24-inch nominal diameter
steel pipeline would be required for the
onshore pipeline. X-60 grade carbon steel
pipe, suitable for sour gas service (carriage
of gas with Sulfur) with a minimum wall
thickness of 18.2 millimetres was specified.
Six of the top pipeline manufacturing
companies in the world were invited to tender
for the supply of the linepipe. Following
detailed technical, legal and commercial
evaluatiorrand negotiations with the potential
suppliers, Itochu Corporation of Japan was
selected for the Pipe Procurement Contract.
Kawasaki Steel, one of the biggest steel mills
in the world, would be manufacturing the
linepipes to be supplied by Itochu.

FGPC 230kV
TRANSMISSION LINE

turnto p.7

"ENERGIZED

Finally, the FGPC 230 kV Sta. Rita -

Fa ¥ PN, T

Siemens turbo - generator set in a single shaft arrangement

Calaca transmission line is energized. After
more than 2 1/2 years, from right-of-way
(ROW) acquisition to construction, the new

_transmission line is ready to provide
~ commissioning power for the 1,000 MW

power facility at Sta. Rita, Batangas City. The
line was energized last August 11 making it
one of the fastest transmission lines ever built
and commissioned in the country.

The transmission line links the Sta. Rita
1,000 MW power generating facility to the
National Power Corporation (NPC)
substation at Calaca, Batangas providing an
avenue to export power to the end users.
Stretching approximately 35 kilometers, the
line traverses a total of 58 barangays
comprised by 8 municipalities and a city.

Approximately 700 landowners have to be
dealt with in order to acquire the ROW. The
task of negotiation has proven to be one of
the most difficult undertakings in the project.
Around 97% of the affected properties are
classified agricultural, the rest being
residential.

First Philippine. Balfour Beatty (FPBB)
undertook the construction of the line as the

fumtop.4
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FGPC 230kV
TRANSMISSION LINE

ENERGIZED

from p.3

main subcontractor of Siemens. It adopted
NPC?’ technical specifications to ensure a
safe and reliable line. During construction,
safety has become one of the major concerns.
Internationally accepted safety standards

TRANSMISSION LINE

- 16 Poles
- 122 Towers

were adopted by the contractors, which
resulted in zero casualty over the duration of
the project implementation.

The transmission line was built pursuant
to the Substation Interconnection Agreement
(SIA) entered into by FGPC, NPC and
Meralco. Under this agreement, the line will
be transferred to NPC after completion, and,
henceforth, NPC will undertake the operatlon
and maintenance of the facility.

- Foundation Works Completed - 13 February 1999

- Tower Erection Completed - 23 February 1999

- Stringing Preparétions Completed - 31 May 1999
.- Conductor Stringing Completed - 05 July 1999

. - Final Inspection with NPC Completed -11 July 1999
- Back Energization - The line isTeady as-of 28 July 1999
\\,;\

- Batangas Towns covered
» Calaca

» Lemery

» Taal
» Sta. Terésita“
» San Luis-

T

% OF CIRCUITS !

R OF PHASES

300: MVA Per CIRCUIT
LATIICETOWERTYPES DQ4; DR4, DS4,
01‘4 DU4 \\\\\\%x\
STEEL POLE TYPES SPR4, SPS4, SPUS

FIrsT Gas (4
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CORPORATION

ENVIRONMENT,
SAFETY and HEALTH

(ESH)

With the advancement of technology
vis-a-vis. workmen’s search for
economic security, industrial as well as
commercial processes have gone
through a number of reengineering
transformations to maintain operational
efficiency, enhance productivity and
ensure profitability. Enmeshed within |
this complexity is the mandate to
manage business risks, people and -
natural resources.

Prevention of accidental loss, injury,
occupational illness and ecological
imbalance entails the same management
principles as that of productivity and
quality. Management commitment and
the application of appropriate tools and
systematic approach towards the
environment, safety and occupational
health, create a work culture of trust,
comfort, security and environmental - :
responsibility.

FPHC ESH NETWORK

The First Philippine Holdings
Corporation Group of Companies ESH
Network was organized last September 25,
1998 with the following primary objectives:

» To share and learn from personal and
Sfunctional experiences in the conduct
of ESH practices

» To collectively formulate the Group
ESH Policies and Standards

» To institutionalize a support group to
implement and sustain ESH programs



ESH POLICY SIGNING CEREMONY

The ESH policy signing took place in a
simple ceremony held last January 26, 1999
at the 6th Floor Board Room, Benpres Bldg.,
Pasig City. The ceremony commenced with
Mr. Oscar M. Lopez signing the ESH Policy
of the FPHC Group of Companies. He was
followed by the CEOs of all the subsidiary
companies with Mr. Peter D. Garrucho, Jr.
signing the ESH Policy of FGPC.

FGPC ESH LAUNCHING

In time for the celebration of Earth Day,
FGPC launched its contribution towards the
protection of Mother Earth. Dubbed as
“FGPC’s Total Commitment to Environment,
Safety and Health (ESH)”, the activity was
celebrated last April 22, 1999 in Batangan
Plaza, Batangas Cify.

Every employee of FGPC rendered the
oath for the “conservation and improvement
of the environment and the protection of
safety and health” and Mr. Garrucho
personally signed the 160 oaths of
commitment.

FGPC ESH MANAGEMENT
COMMITTEE

The ESH Committee is headed by Jesus
A. Dimal as Chairman, Ramon J. Araneta as
Vice-Chairman, Ignacito P. Panzo as
Environmental Officer and Occupational
Health Coordinator, Eduardo S. Sese as
Safety Officer, Jerome H. Cainglet and Robin
C. Rubina as ESH Officers (Head Office),
Ramon V. Ocampo, Ruel Fajardo, Maricel P.
Queliza, Irma C. Macatangay, Abigaile Palas
and Ronald Aclan as Members of Secretariat.

Management Assessment and Rating ’

System (MARS)

In line with the ESH commitment and
policy of the First Philippine Holdings
Corporation’s Group of Companies,
specifically on Environmental Management
Systems (EMS), systematic programs’ that
eliminate hazardous acts and conditions, and
establishment of high standards of safety and

occupational health, each company shall be .  FGPC President Peter D. Garrucho, Jr. during the FGPC Launch (Earth Day) at Brgy. Hall Batangan Plaza,

periodically appraised through MARS..

il '
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MARS stands for Management Assessment
and Rating System. Its objectives are:

» To demonstrate Top Management
commitment based on established ESH
Management System '

» To promote company-wide awareness of
participation in & adherence to the
ESH Management System

» To assess annually the level of
accomplishment based on established
ESH Management System

» To recognize top performers for the
fiscal year and sustain interest in the
company ESH Programs

Each company will be appraised and graded
based on'the following criteria:

» Organization and Policy

» Meetings and Objectives

» Education / Information Campaign

» Compliance Monitoring

» Physical Set-up and Contingencies
Work Practices

1999 MARS RESULT

~ The assessment for FGPC was conducted
last July 8, 1999 with the results indicating
that the amount of effort exerted on its ESH
Management System, especially on

22 April1999

awareness programs and the methodical
conduct of Multi-partite Monitoring Team
(MMT). Based on the criteria designed for
the program,; FGPC meets its target of getting
an “Average” rating although FGPC is still
in the construction phase of the project. To

further enhance the ESH commitment of

FGPC and the level of ESH MS compliance,
the following measures were recommended:
1) to continue with the conduct of ongoing
awareness programs and 2) to develop/design
housekeeping and waste minimization
programs.

FGP Corp. 500 MW

San Lorenzo Project
frpm p.2

$200 to $600 million in imported fuel. In
addition, the Philippine Government will earn
between US$ 6 billion and US$ 10 billion in
royalties over a span of 20 years.

* Promotion of a cleaner environment with
the introduction of 3,000 MW of natural gas
fired power plants to the Luzon grid. This will
significantly displace higher polluting fossil
fuels (e.g. coal and industrial fuel oil)

* Increased employment and transfer of
technology.

furn to p.6
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us free eye
consultations, buted free corrective
eyeglasses to Batangas school children, and
provided free cataract surgeries for those who
are wishing to have better vision but deemed
hopeless in their dreams due to financial
difficulty.

A total of 16 free cataract operations were
performed at the Mobile Eye Van (currently
situated at the Meralco Compound in Ortigas
, Pasig City).

Among the beneficiaries of the said
cataract surgeries done last July and August
1999 were: Victorina Garibay of San Vicente,
Bauan, 61 years old; Esteban Icao of San
Pascual, 72 years old; Paulita Manalo of San
Pascual; Juanito Maderazo of Batangas City,
68 yrs. old; Fermin Latoza of Bolbok, Lipa
City, 77 years old; and Eugenia Maneja of
Matinggain, Lemery, 45 years old.

Others who were given medical attention
were: Rolando Saligao, 46 years old,

diagnosed to have Dull Foveal Reflex in his .

B\

R

left eye and was referred to the Philippine
General Hospital for Fundus examination;
Salome Dinglasan, 65 years old, diagnosed
to have McBonian Gland Dysfunction and
Goblet deficiency; Narciso Comia and
Segunda Aldovino both underwent Ptyredium
removal; Joel Zenet, 27 years old, was
recommended for possible corneal transplant.
All said patients are from the Municipality
of San Pascual. Maria Mendoza of Sta. Rita
Karsada, Batangas City, was referred to the
Lungsod ng Kabataan for further eye
examination.

All the mentioned services were the
product of combined efforts of the First Gas
Power Corporation Eye Mission Team,
UNIES, theexpertise and excellence of the
OFPHIL staff, the never-ending concern of
Drs. Ria Evangelista and Anthony Richard
Gomez Nunez, and last but not the least, the
sincerity of our City and Provincial
Government in their support for this eye care
program.

OTHER COMMUNITY
DEVELOPMENT PROJECTS
IMPLEMENTED IN BATANGAS CITY:

» Seawall construction and repair in
Sta. Rita, Aplaya

» Construction of basketball court roof
cover in Sta. Rita, Aplaya

» Deepwell construction for Sta. Rita

Just some of the happy faces of Batangas School children provided with free eyeglasses.

Aplaya water supply

» Installation of water line piping system
in Sta. Rita Aplaya Elementary School

» Provision of fire fighting equipment
in Sta. Rita Aplaya

» Provision of Tamara FX for barangay
use in Sta. Rita, Aplaya

» Development of relocation site for
Jforeshore settlers and assistance in
relocation in Sta. Rita, Aplaya

» Construction of relocation site
concrete fence in the relocation site
in Sta. Rita

» Rehabilitation of storm drainage
system in the relocation site in Sta.Rita

» Construction of a two-storey barangay
hall in Sta. Rita Karsada

» Construction of a three-classrom
school building in Calumpang East,
San Luis

» Rebuilding of chapel in Calumpang
East, San Luis

FGP Corp. 500 MW

San Lorenzo Project
from p.5

* Enhancement of Philippine industrial
competitiveness that could result in increased
exports.

* Possible conversion of public transport and
private vehicles to natural gas with a
consequent reduction in pollution.

San Lorenzo Project

The development of the San Lorenzo
Project plays an integral part in the realization
of the downstream component of the
Malampaya gas to power projects. Without
the San Lorenzo Project, the development of
the Malampaya gas field will not be possible.

Development of the San Lorenzo Project
took a major step forward in April 1998 with
the signing of a Memorandum of Agreement
for a PPA between FGP Corp. and Meralco
for the supply of approximately 500 MW of
electricity. Together with the Santa Rita
Project, the San Lorenzo Project will
complete Meralco’s 1,500 MW offtake
commitment to the Malampaya deepwater

natural gas field project.
turn to p.8
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Sta. Rita Fuel Gas Onshore Pipeline Project

The following are the outstanding features
. of the project: :

a. The San Lorenzo Project is expected to
play a critical role both in ensuring the
establishment of the Philippine natural gas
industry as it will be a beneficiary of the
country’s first natural gas production facility
that is currently being developed in Palawan,
Southern Philippines by Shell.

b. The San Lorenzo Project will also be used
in promoting increased competition in the
Philippine power sector. Furthermore, it will
play a critical role in allowing the Meralco,
the offtaker of electricity, to meet its demand
requirements, as well as capitalize on the
medium to long term power supply gap that
is forecasted for the region of Luzon.

c. Finally, the San Lorenzo Project’s highly
competitive tariff relative to other plants in
the Luzon grid ensures a lower electricity
price for the consumers.

San Lorenzo Power Plant

The San Lorenzo Project is a 500 MW
Combined Cycle Power Plant that is expected
to operate as a baseload facility for 25 years
using the natural gas from Malampaya gas
field as its main fuel. The San Lorenzo

Project is planned to start commercial
operations by first quarter 2002.

The power plant consists of two 250 MW
units, each having one generator, one gas
turbine, one steam turbine and one heat
recovery stream generator (HRSG) on a
single shaft. The power plant will use Siemens

V84.3A gas turbine, one of the world’s most .

advanced and most efficient. With
efficiencies over 50% on both natural gas and
liquid fuel, the technology would allow
competitive power tariffs, while conserving
energy resources. This would translate to a
reduction of power generation charges to the
Filipino consumer.

The power plant site is to the west of and
immediately adjacent to the 1,000 MW
approximately US$ 250 million to US$ 600
Rita Combined Cycle Power Plant located in
Barangays Santa Rita Karsada and Santa Rita
Aplaya in Batangas City. The site will be
leveled and will include all access and service
roads, plant foundations, control building,
pump houses, workshop, administration
building, site sewerage and surface water
drainage system. '

Project sponsors

The lead sponsors for the San Lorenzo Project

FIRST GAS PIPELINE CORP.
Tabangao to Sta. Rita Fuel
Gas Onshore Pipeline Project

fromp.3

FGPL also started acquiring the right-of-way
(ROW) easements needed for the TSR
pipeline as early as the second half of 1998.
To date, ROW acquisition is practically
complete with negotiations for the last several
landowners already in their final stages.

The two most critical permits have already
been secured. In April 1999, the project was
given its Environmental Compliance
Certificate by the Department of
Environment and Natural Resources
(DENR). In June 1999, the Department of
Energy (DOE) granted FGPL the authority
to build, own and operate a natural gas
pipeline ffom Tabangao to Sta. Rita.

Ten reputable pipeline contractors were
invitedto pre-qualify for the tendering of the
EPC of the TSR pipeline. Four companies
pre-qualified and were issued the invitation
to tender (“ITT”) documents. The bids were:
evaluated using the tender process being used
by BG plc., a major shareholder in FGHC/
FGPL and one of the top pipeline operating
companies in the world. Following a detailed
evaluation, two companies were short-listed.
The contract for the supply of pipeline with
Itochu would be novated to the winning

- contractor. The winning contractor will

furnish materials, labor, technical advisory
services, machinery, supervision and
construction management services. Such
services will bring the pipeline to
commissioning and to commercial
operations.

are FGHC, BG plc. and Lopez Inc. FGHC
owns 41.6% of FGP Corp. FGHC, through
its wholly-owned company, First Gas Power
Corporation (FGPC), is constructing the
1,000 MW Santa Rita Project. BG plc., which
owns 23.4% of FGP Corp., is a publicly listed
UK company with extensive experience in
gas transportation and energy development.
Lopez Inc., which owns 35.0% of FGP Corp.,
is the main holding company of the Lopezes.
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Power sales

On April 29, 1998, FGP Corp. executed a
Memorandum of Agreement for a Power
Purchase Agreement (the “MOA™) with
Meralco for the supply of electricity from the
San Lorenzo Project. The MOA was
converted into a final Power Purchase
Agreement (“PPA”) on July 22, 1999, the
terms of which are substantially in the form
of that executed between FGPC and Meralco
on January 9, 1997 for the Santa Rita Project.

The San Lorenzo Project will operate as
a baseload facility and is expected to deliver
competitively priced energy to Meralco,
which will take-or-pay for an MEQ equal to
the net electrical output of the plant at a
capacity factor of 83%.

Based on Meralco’s projection, the tariff
offered by FGP Corp. under the San Lorenzo
PPA is competitive with both the NPC grid
rate and with Meralco’s alternative sources
of power.

Engineering, procurement and
construction (EPC)

On March 18, 1999, FGP Corp. entered
into an agreement with Siemens (the
“Contractor”), a leading power plant
contractor in the world, for the engineering,
procurement and construction of the San
Lorenzo Project. The EPC Contract has been
entered into on a fixed price turnkey, date-
certain basis with guarantees for completion
and performance (heat rate and output) of the
power plant. The construction period is
currently guaranteed at 23 months or 27
months depending on whether the four-month
early start option is exercised by FGP Corp.

Operation and maintenance

FGP Corp. signed an O&M Agregment
on April 15, 1999 with Siemens Power
Operations, Inc. (“SPO”), a 100%-owned
subsidiary of Siemens incorporated in the
Philippines (the “Operator™), to operate and
maintain the Plant. The Operator, among

other activities, will manage, operate,
maintain and repair the Plant and perform the
services and other obligations specified in the
O&M Agreement. With the present
maintenance .and outage schedules, an
average availability of 90% is achievable
during the term of the O&M Agreement.
SPO is also the Operator of the adjacent Santa
Rita Project.

Fuel supply

With the supply of gas expected in 2002,
FGP Corp.’s fuel strategy is to operate the
San Lorenzo Project on the basis that it will
use indigenous gas from the Malampaya field
currently being developed by Shell as soon
as it is made available. As an interim
measure, a liquid fuel contract will be signed
in order to allow the San Lorenzo Project to
commence commercial operations in 2002
and meet Meralco’s load requirements, thus
protecting it from any delay that may be
experienced by Shell.

In this connection, FGP Corp. entered into
a binding Gas Sale and Purchase Agreement
(“GSPA”) on May 8, 1998. Under the GSPA,
Shell will provide natural gas, for 22 year, to
the San Lorenzo Project from the Malampaya
gas fields after the conversion of the San
Lorenzo Project from liquid fuel operation
to natural gas operation.

FGP Corp. will utilize liquid fuel to enable
the San Lorenzo Project to generate reliable
and cost effective power to meet Meralco’s
needs for power prior to the San Lorenzo
Project’s gas flow date in July 2002. The
liquid fuel, which could be gasoil, naphtha
or condensate, will be supplied by Enron

FGPC representatives with Sta. Rita Aplaya residents during turnover of fire-fighting equipment to the barangay

Capital Trade Resources Singapore
(“ECTRS”) under a long term contract that
will allow the flexibility to switch to and from
natural gas, as necessary.

Power transmission

Under the Interim Interconnection
Agreement (“IIA”) NPC, FGP Corp. and
Meralco have agreed that priority delivery
and transmission of energy produced by the
San Lorenzo Project, from the plant site to
the Meralco Grid System, will be performed
by NPC. Load flow studies by the San
Lorenzo Project’s technical advisers, PB
Kennedy & Donkin, have confirmed that the
existing transmission system can, under
normal transmission conditions, carry the full
1,500 MW (1,000 MW Santa Rita Project and
500 MW San Lorenzo Project) with no
constraint.

Project Financing

The total estimated cost of the San
Lorenzo Project is US$ 450 million including
capital and financing costs. The project will
be financed through a combination of long
term debt and equity on a 75:25 basis which
is a typical debt to equity structure for project
financing of power plants. The San Lorenzo
Project seeks to obtain non-recourse finance
debt from a combination of export credit
agencies (ECAs), bilateral agencies, and
commercial banks. Like in the Santa Rita
Project, the San Lorenzo Project is expected
to utilize strong financing support from
German ECAs like HERMES; KfW, and"
GKA. The long-term debt facilities are
expected to have a comprehensive political
risk cover.




Jooboobooogoubogod



EVALUATION OF THE POTENTIAL OF UTILIZING IODINE ASSOCIATED WITH
‘KYOSUI-SEI-GASU’ DEPOSITS IN THE COTABATO BASIN
September 1999

In response to a Philippine Government request, the Japanese Government, through
the Japan International Cooperation Agency (JICA), conducted a field survey and
evaluation of the potential for kyosui-sei-gasu deposits (i.e. natural gas associated with
water) in the lloilo Basin on Panay Island during the last quarter of 1981. While the
study established the presence of kyosui-sei-gasu type deposits in the basin, it also
highlighted the potential for commercially tapping.the iodine found in the formation
waters associated with the natural gas. However, no serious petroleum exploration
programs were subsequently conducted in the lloilo Basin since that time, particularly in
view of the relatively marginal natural gas reserves established in the area.

With the advent of the Malampaya Deep Water Gas to Power Project of Shell
Philippines Exploration B.V. in offshore northwest Palawan, much attention is now being
given to the exploration and exploitation of natural gas as a viable and environment-
friendly energy source. For its part, PNOC-Exploration Corporation (PNOC-EC)
continued to actively pursue its mandated task of oil and gas exploration in other
Philippine basins and, in 1994, successfully put on stream its San Antonio Gas Project
in Isabela Province on the Island of Luzon. Modest gas reserves of 4.3 BCF are being
tapped to fuel a 3MW power plant, producing electricity that is sold to the local electric
cooperative. With this pioneering project, the viability of small-scale natural gas
utilization for power generation was established and PNOC-EC now intends to replicate
this experience in its other exploration areas.

PNOC-EC has since embarked on an exploration program for so-called “shallow gas
deposits” in other parts of the country. Current focus is on the Cotabato Basin on
Mindanao Island where potential shallow gas deposits were encountered while drilling
for oil in the Tukanakuden-1 well in 1996. Evaluation of seismic data acquired in 1993
and 1996 has subsequently led to the delineation of the Sultan-sa-Barongis (SSB)
Prospect, which was the target of a recently completed and successful two-well drilling
program. The wells SSB-1 and SSB-1 flowed methane gas and brine which was found
to be high in iodine content. lodine concentrations of as much as 95.5 ppm were
measured from the analyses done by the DOE’s Energy Research Laboratory. Based
on preliminary results, the SSB Prospect meets all the prerequisites for a potentially
viable iodine type kyosui-sei-gasu deposit, as outlined in the 1982 JICA report.
Geological aspects relating to paleoenvironments of deposition, reservoir age and type,
depth of burial, type of formation fluids, as well as on the preservation of formation fluids
with high concentrations of iodine closely resemble those in the lloilo Basin.

With this development, PNOC-EC is therefore looking at the possibility of tapping
Japanese expertise and funding for studies on the potential of extracting and utilizing
the iodine as an additional resource in the development of the natural gas reserves in
SSB and in the other similar prospects in the Cotabato Basin.
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DEPARTMENT OF ENERGY m

September 23, 1999
Ref. No.: 99-W-0641

Mr. Ernesto S. San Jose
Exploration Manager
PNOC-Exploration Corporatxon
Energy Center

Merritt Road, Fort Bonifacio
Taguig, Metro Manila

Subject: Results of Analysis

Dear Mr. San Jose:

Attached are the results of analysis on the five water samples from Maguindanao that
were submitted to the Geothermal Section-Energy Research Laboratory on September 8,

1999.

We are pleased to have been of service to you and should you need any clarification
regarding the results, please feel free to communicate with us.

Very truly yours,

//4/\ —~

Griselda. J. G. Bausa
Director
Energy Resource Development Bureau

~

PNOC EXPLORATION CORP.
N AR An

SEP 24 1999

N/ G ot || o
OFFICE OF THE
EXPLORATION MANAGER

Energy Center, Merritt Road, Fort Bonifacio, Taguig, Metro Manila, Philippines
Tels.: (Trunks) 844-10-21 to 40; Fax 817-8603; 844-35-04; 843-6438 (Domestic); 632 817-8603; 632 844-35-04; 632-843-6438 (International)



DEPARTMENT OF ENERGY
Energy Research Laboratory
Merritt Rd., Ft. Bonifacio,
Taguig, Metro Manila

Tel. # 8441020-40 Loc.258, 222

SERVICE FOR:

ATTENTION:

RESULTS OF ANALYSIS
GEOTHERMAL SECTION

September 22, 1999
Report No. 89-1-11

PNOC - Exploration Corp.
Energy Center

Merritt Road, Fort Bonifacio
Taguig, Metro Manila

Mr. Ernesto S. San Jose
Exploration Manager

SAMPLE LABEL TYPE OF ANALYSIS
pH Chloride (ppm) lodide (ppm)

BSW 8/28/99 _ ‘7.71 22,600 85.5
Flow Test #3 8/28/99 7.67 22,600 91.5
Flow Test #3 8/29/99 0700H 7.72 22,400 92.3
Flow Test #3 8/29/99 0800H 7.71 22,400 93.3
Flow Test #3 8/29/99 0900H 7.67 22,400 92.9
Sample Description : Water

Source / Locality : 8SB-1, Maguindanao
Date Submitted : September 8, 1999
Date Analyzed : September 9 - 22, 1899~
i(:,w%
Analyzed By - L. & Pangilinan and H. €. Flores _
COMMENTS:
Reference # : 99-W-064I to 068!
Submitted by: Noted by'
AP oo e, / 2,
Alma R. Palabrica Z @a!zon C. %{ \6
Y Chief

Supervising SRS

Energy Research Laboratory
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