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SUMMARY AND RECOMMENDATIOXNS

1. Borroweg/Beneficiary - The Republic of the Philippines will be the
Borrower and The National Power Corporation (NPC) will be designated = -
as the Beneficilary and implementing agency.

2, Ioan - (a) Amount -- Up to $4,200,000 to be made available over a
three year period,

(b) Terms -- The loan will have terms of 4O years, including
& ten year grace period, with an interest rate of 2% during
grace and 3% throughout the remaining life of the loan. The
reloan from the Government to NFC will be on terms and
conditierns satisfactory to A.I.D.

3. Description of the Ioan - The loan will provide the foreign exchange
required to construct a 10.5 MW gecthermal electric power generation
facllity at Tiwi, Albay in Southern Luzon and approximately 317 kilometers
of 69 KV transmission line and required substations. The transmission
system will interconnect t.z Tiwi geothermal facility with load centers in
Southern Luzon and a 230 KV line (presently out for bid) connecting

the Manila area with Nage City in Southern Luzon. (See Map Page 8).

L. Purpose of Yroject - "he obJective of the loen is twofold:

(1) construct a pilot generating plant to facilitateé the introduction of

an electric power generating source in the Philippines using geothermal
energy as an alternative to fossil fuel which must be imported, and (2) to
assist in the electrification of Southern Luzon provinces of Camarines Sur, !
Albay and Sorsoguxn by constructing a 69 KV transmission network which will
connect this area to the Luzon Grid system. ’

5. Project Costs - Totul cost of the project is about $6,20L4,000
(in $000).

Forelg exchange Iocal Total

Generating Plant* 2926 864 3790
Transmission 1212 1202 ol1h
Total $4138 $2066 $620L

(*includes $60,000 training)

6. Statutory Checklist - All statutory criteria have been met (See
Annex 2),

7. Country Team Views - The country team recommends approval of this loan.

8. Other Sources of Funds - The Export-Import Bank of the U.S. is not
interested in financing this project.

9. Environmental Considerations - The impact of this project on the
natural environment has been reviewed (See Annex 10 for detalls).
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Between 1961-69, valued added (CANP) grew by 5.3% per annum,
compared with the country's average of 5.5%. The regional economy is
predicted to slacken further over the next decade. The projections,
however, assume that no deliberate changes in the regional development
pattern will be made.

A preliminary strategic framework has been developed for the
entire region in order to try to avert the discouraging forecasts cited
above. The objectives of the program are: (1) to increase agricultural
productivity, (2) to increase employment opportunities, (3) to provide
for more =quitable distribution of wealth, and (4) to promote agro-
industrial and industrial development.

E. Power Sector
1., General

During the latter part of the 1960's, the power sector
experienced rapid growth. But despite the expansion electricity had
rcached only about 20 percent of the population, mostly in big cities
and towns, by the end of the decade. On an annual basis, installed
capacity increased by 15 percent during 1966-70 and sales by 19.5
percent., In order to meet a continuing growth in demand for energy this
decade it is expected that capacity will have to grow by at least 19
percent per arnum during 1973-77, or by 250 MW per year, doubling the
existing capacity. Because of the projected growth in demand and the
larger share of future power generation to be provided by the National
Power Corporation (NPC), public investment in power would have to
increase substantiaelly over the next five years,

The tables below show estimated growth in generating capacity

(1969-198L):

Power Demand (System Load Forecasts MW)

1969 197k 1979 198L

Phildppinest/2/ 1338 3395 391 5658
Luzon Grid2/ 1151 1789 2938 4958
SouthenuLuzoni/

(immediate Tiwi service area) 13 31.7 hr.7

1/ Includes Luzon, Mindanao. and Visayas.

2/ Source: Electric Fower Industry Survey: Philippines, 1964, and The
Philippines Power Program, Power Development Council, March 1971.”

3/ Source: 'Feasibility Rcport on the Tiwi Geothermal Project' by NPC,
Merch 5, 1973.
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Energy Requirement (Generation Forecast GWH)
1969 197k 1979 1984

Philippinesy/2/ 7055 12,745 20,867  31,00T
Luzon?/ 5961 10,724 17,605 25,978

Southern Luzoné/
(immediate Tiwl service area,) 29 105 165

As the above figures indicate the energy demand and require-
ment quadruples from 1969 to 1984.

2. Assistance to the Power Sector

The Philippines is presently providing strong political end
financilal support to a national electric power program, Major foreign
asslstance dcnors contributing to the Philippines electrification effort
are the International Bank for Reconstruction and Development, the Asian
Development Bank and the United States (A.I.D.). A.I.D.'s assistance to
the program has centered around rural provincilal electrification with
other donors (IBRD, ADB, etc,) assisting with generation and transmission,
The IBRD, for example, has assumed respensibility for financing genera-
tion end transmission on the Luzon Grid, and ADB for financing G&T on the
Mindanao Grid. The GOP is now looking to the Japanese Government to
assume a similar role in the Visayas.

In FY 1972-1973, forelgn assistance loans and commitments to
the electric power program were as follcws:

IBRD/IDA - $32 million for the construction of the 150-Mw
Batean Thermal Plant (No. 2), about 1400 KM of
transmission line and 24 substations, Comple-
tion 1s expected in 1976,

ADB - $23.4 million for the construction of the 50-MW
Maris Cristina Unit No. 5, 1,250 KM of trans-
mission line and 21 substatlons. Completion is
expected in late 1975.

ADB - $21,0 million for the construction of the 180-Mw
Agus II project.

Japenese - $30 million in reparations for rursl electrification.
U.S.A, - $20 million DL for rural electrification.

U.S,A. $1.5 million grant technical assistance for rural

electrification.

1/2/3/ See page 3.
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Although A.I.D, has been requested to finance the initial

 Tiwi pilot plant and related 69 KV transmisgion facilities, it is

expected that future geothermal plants will be at the more economical
size or 50 MW plant and will be flnanced by the IBRD as part of their
concentration on the Luzon Grid. It is believed that our assistance
to the development of the new energy resource could contribute greatly
to the Philippines power base and further the electrification effort.
Also provision of an ecoromic energy source to Southern Imzopn
should lead to the development of this predominately rural area and
facllitate the establishment of clectric cooperetives in Southern Iuzon.

3. Power Development in Southern Luzon (Bicol)

The Southern Luzon Region lacks basic power infrastructure.
Generation is by small dlesel and hydro plants with a totel capacity of
about 7 MW to serve a population of approximately 3.0 million pcople in
the Bicol area. Transmission facillties are marginal with about 90 KM
of 34,5 KV line. The linc is inadequate to support arca electrification,
The limited distribution systems are handled by private franchises.
Teaclbility studies have been completed for three new eleetric cecys in
the area. However, implementation of these coops by NEA is being deferred
until grid system extension is completed to the coop areas. (See map

page 8).

F. Geothermal Development

Although geothermal energy has been used in Italy to generate power
since 190k, it is for practical purposes a comparatively new source of
energy, Additional geothermal fields have been developed at the Geysers in
northern California, at Wairiki in New Zealand, in Mexico, and most
recently in El1 Salvador wherc a project has just gotten underway with
assistance provided by the United Nations and the International Bank for
Reconstruction and Development. Coansiderable additional survey work and
exploratory drilling is underwsy in the world at present, but commercial
operation is negligible outside of the Italian, California and New Zcaland
fields. One problem limiting more rapid development of these resources is
the limited techniques available to locate the geothermal reservoirs. TFor
this reason, geothermal power development is concentrated in those arcas
of the world where overt indications of geothermal rescurces eoxist
on the earth's surface, e.g., hot springs, volecanocs, geysers, hot nnote,
etc. The Philippines is one such area. Other problems restricting
development include tcchnological developments required to commercially
utilize low heat sources and high brine fluids. The characteristics of
the Philippines ficld arc such that conventional technology can be used.

In the Philippines, various agencies including the Commission on
Volcanology, the National Science Development Board, and the Bureau cf
Mines have been involved in studies of the Tiwi geothermal area. The:=
studies led the GOP %o proclaim the Tiwi, Albay area as a mineral rcserva-
tion for the purpose of exploiting geothermal cnergy for electric power
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generation and placed it under the administrative control of the National
Power Corporaticin (NPC). On September 10, 1971, the NPC and Union 0il of
California through its subsidiary Philippines Goethermal, Inc. (PGI)
entered into a contract for the exploitation of the Tiwi fields. (The
terms and conditions of Unicn's agreement with NPC are summarized in
Annex 9). The results of Union's drilling efforts to date are discussed
in Section III.B on energy resource evaluation.

NPC has recently concludec. another contract with Union 0il for
development of a second geothermal area in the central Philippines,

In addition, the New Zealand Government is providing grant
technical assistance to the Philippines Government for preliminary survey
and exploration of geothermal potential on the island of Leyte in the
Visayas.

IT. THE NATIONAL POWER CORPORATION - THE BENEFICIARY

A. General

The National Power Corporation (NPC), the Beneficiary, was created
by Commonwealth Act No. 120 of 1936 to control all water rights in tae
Philippines and to develop and generate hydroelectric power, Later, NPC
was authori-ied to generate power from other sources. Subsequent amendments
to the Act converted NPC into a stock corporation whose shares are wholly
government-owned. The authorized capital stock of $300 million (U.S. $46
million) is fully issued. ~

NPC has concentrated its efforts on the major islands of Mindanao,
Visayas and Luzon {outside the Manila area) with Luzon having the heaviest
concentration.

Recently NPC has had two far reaching revisions to its charter in
1971 and 1973. These revisions had the effect of giving NPC broad authority
including setting tariffs (rates), contracting and tax exempt status. Prior
to these revisions NPC menagement was hampered by administrative restric-
tions and lack of authority. These revisions are discussed in greater
detail in Annex 6.

The prime foreign lenders to NPC are the [nternational Bank for
Reconstruction and Development and the Asian Develomment Bank, In
connection with a recent IBRD loan, an engineering consulting firm was
engeged to organize NPC's management on a sound basis. Their task
involved the reorganization of managerial duties; the introduction of new
systems and procedures; on-the-job training of personnel; work on the
improvement of NPC's information systems and requirements, the accounting
system, audit capability and staffing. NPC has adopted and implemented
most of the consultants recommendations.
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A.I.D. has nct in the past provided assistance to NPC. However,
1t is our belief that NPC together with its prime lenders have taken
appropriate steps to insure that it has the ability to effectively
administer large capital projects.

B. TFTinancial

NEC in the past has been troubled by poor earnings, inadequatec
capital, poor financial and operating information and inadequate authority
to remedy the problem. With the recent revisions of its charter, NPC was
able in 1971 to increase its tariff by 427 to P.059/K#H (about 8.7 mills
U.S.) and improve its earnings. However, earnings are still inadequate
with the rate of rcturn on NPC's assets in 1970 at 37--not cnough to cuver
cost of capital so net carnings resulted in a deficit. This situation
continued through 1971 until a 42y rate increase became effective the last
two months of the year. The return during 1971 was 2.69%. These returns
however tend to Te overstated becausec they are based on historical value
of assetswhich understate present worth. Condensed balance sheets and
profit and loss statements for 1971 and 1972 are shown in Annex 6,

The IBRD as a condition to its loan has required NPC to take
appropriate action to increase its rate of return to 67 in 1973 and 89,
thereafter. Correspondingly, NPC has agreed to raise its average Luzon
rate currently P.O59/KWH to P.OT4/KWH over a three ycar period in annual
Increases of P.005/KWH.

Another NPC problem which has the effect of lowering its return
1s "unpaid accounts." NPC has taken positive steps to eliminate the
problem including: threat of disconnection, back account settlement on
installation basis, use of suasion through the Development Bank of the
Philippines for commercial enterprises and the Ministry of Finance for
Municipalities, cities and provinces, and imposition of a penalty of 17
per month on accounts unpaid.

NEC's estimated long term debt as cof June 30, 1972 is summarized

below:
Millions §
NPC bond payable 20,
Morgan Guarenty Bond 2.1
Due to GOP Agencies .8
Reparation Commission (Japan) 1.1
Sub total $32.
Foreign Loans:
U.S. Ex.-Im, Bank .9
IBRD Loans 25.3
ADB Loans .0k
Sub total 26.2

TOTAL LONG-TERM DEBT $59.0
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The local currency debt is mainly from GOP financial institutions.
The NPC bonds are payable over 30 years at rates varying from 47 to 7.
Sinking funds administered by the Central Bank have becen created to repay
them. The revised charter provides for a maturity of ten ycars or mere on
future bond issues.

NPC's charter does not allow for payment of dividends. ALlJ (fueds
generated after covering opcrating expenses are applied to meeting debt
service requircments, maintaining adequate working capital and financing
capital expenditures, NPC is attempting to operate with a 1.3 ratio of
annual revenue to annual debt service, However, until new tariff rates
become effective it 1s unlikely they will be able to meet this target.

In 1971, the debt/equity ratio was 49/51. With projected increase in
Borrowing, it is expected to reach 59/41 by 1975.

L. THE PROJECT

A. Project Description and Estimated Costs

The proposed project is to be located near Tiwi, Albay in
Southern Luzon. & small town on the southeast coast of TLuzon island,

1. Energy Resource

A.I,D. will provide no financing for this portion of the
projecct, A.I.D. is however integrally concerned about the adeguacy of
the cnergy rescrvolr and the energilcs cconomical recovery. Energy will
be cupplied to the power plant in accordance with the terms of Union/PﬂI's
contract with NTC which is basically a fuel supply contract. Under the
contract, Union/RSI end NPC cntered into a partnership for the puwrpose of
performing exploratory drilling, test well analysis, and development an?
operation of the geothermal resource production system. In the Union/NTC
joint venture, Union contributes 757 of the capital required (approximately
the foreign exchange costs) and NPC, a 25% partner, covers the peso portion
of’ the reservoir exploitation costs. 1In short, Union is responsible for
delivering dry steam to the power plant, and disposing (recycling) of effluents
and condenssate., Union will recapture its investment through a payment by
NPC of 2.5 mills U,3. per kilowatt hour of power genecrated through the use
of the geothermal resource. Union will charge an additional 3.0 miils U,S5.,
pald on the same basis as the 2.5 mllls, as a service fee. 5a”ient foafurar
of this contract are summarized in Annex 9), It should be noted, huwever,
that Union and NPC, after a year of operation under tihis contract, have
found parts of it which require review and/or elarification, e.g.,
millage rate charged for steam, application of 85Y feasibility criteria. etc.
Union and NPC therefore plan to review key provisions of the contraci in

July 1973.
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Generation and Transmission

Capital Cost in $000
Foreign
Exchange Local Costs Total

(A) Production Plant
and Transmission Plant

1. Structure & Improvements 45 183 228
2. Turbo generator unit 1547 211 1758
3. Accessory clectrical eqpt. 184 38 222
4. Misc. power plant eqpt. 71 6 7
5. Substation equipment 120 16 136
6. Direct costs (items 1-5) 1967 L5l 2ho1
7. Engineering 345 L7 392
8. Contingency 107 231 50 281
9. Escalation 147 322 70 393
10. Interest during construction - 243 243
11. Sub-total $2866 $B6L $3730
(B) Transmission Lines and
Substations
1. 69 KV lines/317 km 570 773 1343
2. Substations (3) 387 59 446
3. Land and land rights 15 15
L. Transportation equipment 4o 3 43
5. Direct costs (items 1-4) 997 850 1847
6. Engineering 57 102 159
(. Contingency 10% - Escalation 5% 158 142 300
8. Interest during construction - 108 108
9. Sub- total $1212 $1202 21
(¢) Training 60 - 60
(D) TOTAL COST OF PROJECT $41.38 2066 $620U

B. Technical Evaluation

1. Energy Resource

Power generation from geother 'al energy involves the economic
recovery of heat contained beneath the earth. Given present technology
economic recovery requires two natural conditions to exist: (1) the heat
(energy) must be near the carth's furface, and (2) in order to convey the
heat (cnergy) to the surface gencrating facility, underground fluid (water
or steam) reservoirs must exist concurrent with the hot earth, The fluid
then acts as a means of energy conveyance. Research is underway on
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Union 0il has just stopped production of well No. 1 and has submiftied »
Lhe data to A,I.D./W ard NRC. Union is continuing 1o produce the second

and Lhird wells.

The loan will require as a condition precedent that an
additional evaluation of the Tiwi geothermal field be coydgctaiby an
independent consultant covering test data teken over a minimum of a six-
month period and that the vresults of the evaluation are saFls?actory
to A,I.D. NPC will also be required to arrange'fur a continuing
testing and monitoring program of the field during the project

implementation period.

We arc convinced that given existing evaluative information
on the reservoirs together with the additional independent appraisaly,
certainty regarding reservoir validity will be acceptable.

2. Geothermal Generating Plant

The 10.5 MW plant will utilize conventional technology. A
turbo generator will be powered by geothermal steam provided in
accordance with the Union/NPC contract. Union will flash the hot water
from the rescrvoir into saturated steam and deliver it to the generating
plant at 100 1bs./sq. in. gage. The steam contains five percent non-
condensable gases which i quite high and requires a vacuum on the main
condenser. Although no appreciable amount of hydrogen sulfide has been
reported present in the steam, this does not insure its non-existence for
the 1life of the plant. Measures will be taken to prevent turbine
corrosion from hydrogen sulfide and funds have been included in th. vlant
estimate for this purpose. A direct contact main condenser will be used
in conjunction with an induced draft cooling tower to condense tho steam
and maintain a vacuum on the turbine exhaust end,

In order to assurc that the new power loads which would be
served by this plant receive reliable service, it would normally be
necessary to install another unit or units of standby generating cavacity
totalling at lecast 10.5 MW, 1In this casc, it is possible to install the
single geothermal generating unit and still render highly reliable
electric service to the arca since a 230 KV transmission line of’ tha
Luzon Grid bringing pover to Naga City will be in sorvice when the 1.lant
is ready to operate.

It is desirable to opcrate the generating plant at a lonrd
factor of 907 or better in order to maximize test benefits of the viability
of the geothermal field. This will be accomplished by supplying vower to
the southern Luzon area and to the Luzon Grid load via the 230 KV line from
Nage north.

3. Transmission System

The project includes 31, KM of single circuit 69 KV trans-
mission lines to deliver power to three proposed rural electric coopera-
tives, numerous provincial towns, and to the Luzon Grid via the 230 Kv
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: The ten-year load forecast developed by NPC for the three
province area (Camarines Sur, Albay and Sorsogon) is as follows:

(MW)

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 108s
Albay 9.6 12,02 13.3 17.1 18.4 19.5 20.6 22.1 23.5 24,9 22,8 oL, =
Sorsogon .00 1,05 1.7 2.0 2.4 2.8 3.1 3.7 L5 5.1 5.6 6.1
Camarines Sur 1.38 1.39 L1 5,3 7.3 9,4 10.8 12.7 1L4.9 17.0 19.3 22.2

17.99 Th.k6 19.1 25 % 28,1 31.7 3.5 3|5 2.9 §7.0 L7 To.T
Utilization
of Existing
Facilities 7.3 7.3 7.3 7.8 8.3 9.1 9.6 10.0 10.7 11.0 6.9 7.1
Excess Demand L7 7.1 11.8 16.6 19.8 22,6 24.9 28.5 32,2 36.0 L40.8 Lhs.7

As the above figures indicate, the 11.8 W load in FY 76 is
expented to rise sharply to 16.6 MW in the followini year, mainly due to
thr ioad bulld-up in the utility sector. Relieved ¢ ? the Zeneration
responsibility, the private franchise electric uti". ties will be able to
devote more of their capital funds to expanding tc .ew areas, improve
existing service facilities and initiate load pror :ion activities, all
of which would tend to increase power demand.

Normal growth patterns of approximate. 13% annually
characterize the 1977-85 period. This is based o.. NPC overall experience
in the Luzon Grid which had a growth rate of 22% per year from 1960-1971.
The commercial and light industrial component of the utility load is
expected to be stimulated by the advent of low-cost power not presently
available in the area and other government sponsored economic development
programs for the region.

Only two Industrial loads were included in the forecast--
Legaspi 01l Company and Richfield Hemp Industries. Aggregate projecticna
of probable industries were avoided (even in the later years) as a test
of the viability of the Tiwi project. However approximately 1.8 M4 of
National Irrigation Administration's (NIA) irrigation loads in the three
provinces are included in the initial load pick-up. This is approximately
20% of the pump irrigation capacity that NIA plans to install in Albay,
Sorsogon and Camarines Sur in consonance with the GOP's high priority

policy on rice production. Legaspi 0il is forccasted to draw only a portion

of 1lts total requirements from NPC since its manufacturing process makes
scll-generation economical,
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Electric power is expected to have more significant economic
impacts in the Naga-Legaspi strip than in other parts of the Regicn since
e algher percentage of the Region's population and a larger number of
preduction enterprises are located there. However, development impact is
expected in all areas serviced by the project.

2. Project Economic Analysis

Details on computation of costs, returns, cte., used in the
following analysis arec in Annex 8.

(A) Transmission

The cost of the 69 KV line is about $2.4 million and it
will cost about $13,000 a year for operation and maintenance of
the line.

To analyzc the economic viability of constructing the
69 KV transmission network, we compared the cost of power
delivered to selected load centers over the line to the cost of
delivering such power by local (diesel)generating plants. This
transmission network will be supplied, as a least cost source,
by Manila area based fossil fuel plants with transmission south
to Naga. The alternative to constructing the 69 KV line is to
use local dierel generation, Summary of unit costs follow:

Manila/Naga (230 KV line) per KwH 8.3 mills U.S.
Local diesel gencraotion per KwH 15.C mills U.S,

or 6.7 mills per KwH of power delivered to distribution
point is available for 69 KV system costs.

At present load projections for the area, the tariff
needed to break even using diesecl generation of 15 mills ¥YWIH would
pay back capital costs on 69 KV transmission line in three yrars,
See computation Annex 8.

However, realistically we must assume that a tariff
comparable with that charged in other arecas scrvieod by the Tuzon
Grid will be used, i.e., 10.8 mills/KWH in order to arrive at a
pay back period. Using this rate, the pay back period ig 5-1/2
years,

The internal rate of return for the 69 KV system using
present load projections, a 40 MW system capacity and 30 year
life is 20Y.

(B) Pilot Plant
To analyze the economics of the project, its financial

return is computed and a unit cost (§/KwH) comparison is made of
an economic sized 150 MW fossil fuel Plant located in the Manila
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area with power transmission south from Manila area using the
230 KV line. On the basis of the transmission analysis, we
essume the 69 KV line will be so constructed that the same
market will be served from either source--Tiwl or Naga via
the 230 KV line.

Assuming a 907 load factor, a 30-year plant life, and
using a 10.8 mill v,s, (wholesale) power tariff, the rate of
return on the 10.5 MY unit including transmission is 4-1/29,
Although this return is marginal vis-a-vis NPC target of 8¢,
there are several factors listed below that are expected to
improve the return.

To determine the costs of the rroject which should be
attributed to the pilot project objective, as opposed to load
service, we compared Tiwi to the present least cost alternative--
bovwer supplied by the Manila/Naga 230 Kv line. Power from the
10.5 MW Tiwi unit has an annual cash cost of 6.4 mills per Kwm,
i.e., no amortization -r interest costs on investment. Power
from the Manile area at the Nega 230 KV substation will cost
about 8.3 mills U.g. per KWH, Using this price as a market
price for Tiwi power at the plant bus, a difference of about
1.9 mills per KWH is available for amortization and interest on
Tiwi investment--the non-cash costs. However, this debt service
will cost about 4.3 mills rer KWH. In other words the plant will
require a subsidy of 2.4 milis per KWH or $200,000 per year,

There are several events expected in the future which
favor further geothermal development:

- increase in cost of fuel oil ror fossil fuel fired plants;

- lowering of rate which NPC must pay Union 0il for the steam
(energy resource);

- use of higher technology geothermsl units which would increase
their efficiency;

- increased load in the south, allowir; larger Tiwi units to
service local load and forcing the fossil fuel units to absorb
transmission loss.

However, one of the most important aspects of geothermal
development to the Philippines cannot readlly be quantified--the
value of having an indigenous energy source and not having to
rely on oil imports,
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ECONOMICS

A. The Philippine Economy

1. Recent Economic Development in thc Philippines

The Philippines' pattern of development in recent years has
been characterized in general by periods of rather strong growth,
followed by Balance of Payments (RCP) criscs secessitating restric-
tive measures and other adjustments which, in turn, usually placcd
additional strains on the economy. Despite an annual average growth
rate of about six percent over the decade of the 1960's, the matter
of external payment requircments was somewhat neglected and large
borrowings from abroad were needed to finance current account
deficits. Much of this borrowing, heaviest in the latter half of
the decade, was in the short-to-medium term category. Toward the
end of 1969, a major crisis occurred which finally resulted in long-
overdue action. A major cconomic stabilization program was adopted
in February 1970 which included a de facto devaluation of the peso
and measures designed to limit further increases in short-to-medium
term external debt. After an initial slowdown, the cconomy roesumed
reasonable growth in 1071 (approximately 6.5% increasc in GNP) and
continued showing signs of improvement through the first half of
1972, although decrcased rice production and other difficulties
caused BOP problems to persist.

The scverity of the impact to the cconomy of the July-
August 1972 floods is seen in the sharp dip of the GNP growth rate
to 4.0 percent for CY 1972, compared to 6.6 percent estimated for
the twelve months ending in mid-1972. Government planners, perhaps
optimistically, expect the growth rate for CY 1973 to bounce back
to 7.0 percent.

Recovery from flood damage (roads, irrigation, ctc.) and
expansion of agricultural production will play a key role in the
GNP performance for 1973. 'The picture is mixed at prescent, with
severe drought in the south affecting the corn, coconut, banane and
pincapple crops and with logging activity restricted in part to
1imit depletion of national forcst resources. The prospects for
sugar arc bright. The staple crop, rice, is heavily dependent on
weather conditions during the main July-November growing season, but
hopes are for a recovery after two poor seasons.

Private investment has teken an upturn, and new government
measures are aimed at ctimulating greater investment and channelling
it into such priority areas as oil exploration, manufactured goods
for export, labor-intensive industries and industries dispersaed
outside the greater Manila arca. Private foreign capital has alzc
flowed into the country's financial institutions. Particularly
significant was a $5C million 5-ycar loan to the Development Bank
of the Philippines by an international consortium of banks inclnding
West Furopean, Japanesc and Australian institutions Joining 1J,3,
banks for the first time in such e venture. Whether funds arc
largely speculative or will remain for longer-term investment remains
to be seen.
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2. Philippines' Balance-oi-Payments Position and Debt Service
Capacity

A summary of the Philippines' BOP position in 1969-72 and
debt service situation for the same period ic shown in Annex 7 .

By 1971, the GOP performance had improved markedly. Tor
example, in 1969, foreign exchange rescrves declined by $136 million
whereas 1970 showed an increase of $23 million, and 1971 showed
further increase of $7 million. The trade balance also improved
during that period from a deficit of $258 million in 1969 to much
smaller deficits of $7 million and $42 million in 1970 and 1971,
respectively.

Although preliminaery figures for the first half of 1972
showed & deterioration in several respects, the last half of 1972
and the first four months of 1973 prescnt a different picture. The
economic situation vis-a-vis the balance of payments improved
merkedly during this period. The improvement is felt to be the
result of a shift to basic consumer goods (food and shelter) produced
in the Philippines. The cause of the shift was the floods. Imports
declines 15% in the first four months of 1973 as compared to 1972. A
cause of import reduction was the low level of raw material imports
for industrial use.

Expe. o earnings at the same time increased. A result of
world market increase in prices of traditional Philippines exports
such as forestry and coconut products and copper.

IBRD near term export projections are estimated at about 7
percent per annum for 1973-75, but significant export growth will
depend on world copper prices, realization of ‘ncreased nickel pro-
duction, and the Philippines' ability to comrete in the market with
other IDC's for export manufactures. On the import side, the
Philippines are faced with the need to finance increased imports to
achieve the projected 6.5 percent growth in GNP without resorting
to short-term credits.

The debt service ratio was 26.8 percent in 1970, 27.¢
percent in 1971 and 22.8 percent in 1972. It is projected to
stabllize at a levcl of 25.9 by 1975. The Thilippines' debt
service ratio is high by almost any stendard and suggests cxtreme
vulnerability to sudden declines in export carnings and/or declines
in capital inflows both of which have occurred in the past. These
projections assume that a very substantial increase in long-term
officiel assistance wlll be forthcoming to offset the lower private
flows. The required increase is from actual official assistance
level of $51 million in 1G71 to an average of about $200 million
annually from 1972-197%5, The increcased assistance should result in
& substantiel improvement in the structurc and maturity of the
Philippine debt.
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B, TImpact on U,S, Balance of Payments

The impact of this loarn on the U.S. balance of payments should
be favorable. Goods and services financed by this loan will be
obtained from A,I,D. Geographic Code 941 (U,S, and Lower Income
Countries), and it is expected the U,S. will supply essentially all
the goods and services imported. Follow-up orders of spare partg,
equipment and materials will result in additional U.S. exports on a
commercial basis.

V. LOAN ADMINTSTRATION

A. Implementation Plan

NPC has propoced an implementation plan which essentially
separates the transmission system and the geothermal generating plant
into two sub-project activities for the purpose of project implementation.
This separation appears sensible and recognizes the fact that there iz
in-country cepability (within NPC and local firms) for design and
construction of the 69 KV transmission system; while the geothermal
generating plant will require outside assistance for the design, procurc-
ment and construction phases.

1. Transmission

NPC will handle the major implementation activities of the
transmission system, e.g., design, procurement, construction supervision
and to a certain extent actual construction. Tor work not actually
constructed by NPC force account,local Philippines contractors will be
used. loan finenced procurcment thercfore will be restricted to the
financing of 69 KV conductors, line material, substation equipment, ete.,
Fngineering, if any, financed by A.I.D. will be restricted to costs
assoclated with review and assistance on procurement actions on IFR
preparation, ctec.

2. Generating Plant

For implementation of the generating plant, NPC proposes to
retain a U.S. engineering firm to provide the plant design and specifica-
tions, assist 1n procurement including IFB preparation and bid review and
award, and provide contract supervision.

NPC proposes that the basic plant (including the ctep-up
substation) be constructed under a supply and erect "turnkey" contract
except for civil works which will be contracted locally.

The single contract approach appears sensible for this
project, particularly in view of NPC's concern to shorten construction
time. The civil works could also possibly be included in the general
contract and this option will be reviewed with NPC at the appropriate
time,
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B. Implementation Schedule

GENERATING PLANT

1. Loan Authorization June 30, 1973
2. Loan Agreement Negotiated and Signed August 15, 1973
3. Conditions Precedent to Opening
Letter of Commitment Met September 1, 1973
4. Project Engineer Selection and
Contract Negotiated October 15, 1973
>. Specification and IFB prepared for
Single Resp. Contract January 1, 197h
6. Conditions Precedent to Construction
Met and Construction Contract May 1, 1u7h
7. Construction Completed and Preliminary
Operation December 31, 1975
8. Commercial Opcrations Initiated May 1, 1976
TRANSMISSION SYSTEM
1. Loan Authorization June 30, 1973
2. Loan Agreement Negotiated and Signed August 15, 1973
3. Conditions Precedent to Opening
Letter of Cormitment September 1, 1973
"4, IFB's for Materials Issued November 15, 1973
5. Construction Commences , May 15, 197h
* 6. Construction Work Completed February 1, 1976

Using the above implementation schedules, the majority of the
funds are expected to be disbursed within two years.

C. Loan Disbursements

SCHEDULE OF DISBURSEMENTS

Year Foreign Exchange Iocal Currency Equivalent  Total

1973 195 8¢ 275
1974 olLo 960 1900
1975 2705 9ho 3645
1976 298 86 38l

TOTAL L4138 2066 620k



- 22 .

VI. CONDITIONS PRECEDENT AND COVENANTS

A. Conditions Precedent to Opening Letters of Commitment

1. Opinion by the Secretary of Justice that the loan agreement
has been duly authorized and executed on bechalf of the Philippine
Government and is a valid and legally binding obligation in accordance
with its terms.

2. Opinion of the Principal Legal Officer of NPC, or other
legal counsel satisfactory to A.I.D. that the loan agreement has been
duly authorized and executed on behalf of NPC and is a valid and legally
binding obligation in accordance with its terms.

Z. Names of the pcrsons who will act as the representatives of

the GOP and NPC, together with evidence of their authority and specimen
signature of each,

L. Evidence satisfactory to A.I.D. of the avallability of local
currency for the project.

5. A draft contract between NPC and an engineering consultant
for the engineering and construction supervision associated with the
geothermal plant and, if required, for review of the design and procure-
ment documents associated with the 69 XV transmission line.

B. Conditions Precedent to Procurement Associated with the 69 KV
Transmission ILine

1. Completion of final design and related materials requirements,
and if necessary review by an outside consultant.

2. Draft materials procurement invitations to bid in accordance
with A,I.D, Capital Projects Guidelines.

3. Evidence that the right-of-way, right-of-entry, real property
leases or acquisitions nccessary for completion and operation of the
transmission line have been obtained or plans made and financing provided
therefore,

L. Evidence that the National Electrification Administration has
approved and made arrangements to carry out the construction of the pro-
posed Electric Cooperatives facilities at Albay, CamerinesSur and Sorsogon.

C. Conditions Precedent to Construction of the Generating Plant
and Related Substations

1. Completion of a supplementary report by the Philippines
Geothermal, Inc. (PGI) covering a minimum period of six month test of
the steam reservoir and demonstrating reasonable assurances of avail-
ability of steam for the proposed plant. ‘'he report shall be reviewed by
an independent consultant or consultants satisfactory to A,I.D.
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2. Evidence that the right-of-way, right-of-entry, real property
leases or acquisitions necessary for completion and operation of the
generating plant have been obtained or plans mads and financing provided
therefore.

3. Contract for supply and construction of the generating plant
and related substation, selection of the firm and terms of the contracts
to be in accordance with A,I.D, Capital Projects Guidelines for construc-
tion services.

4. Evidence of arrangement for timely construction of rolated
civil works.

Covenants
D. GOP CovenanEE

1. Meke available to NPC on a timely basis: (a) peso funds
required for implementation and completion of the project, (b) any
forcign exchange necessary to complete the project if loan proceeds are
not sufficient, and (c) any supplemental peso funds and/or forelgn
exchange required to provide for supplemental stcam wells if required
for operatlon of the generating facility.

2. Assist NPC to cairy out the project or cause the project to
be carried with due diligence and efficiency, in conformance with scund
engin~ering, construction, financial and management practices and any
plans, specifications, contracts, schedules or other arrangements
approved by A,I.D.

E. NPC Covenants

1. Meke available any peso procceds necessary for timely completion
of the project, including any proceceds required of NIC under its contract
with Union/PGI to complete the wells and necessary field collection system
to provide sufficient steam supply to the generating plant.

2. Maintain for the cconomic life of the generating plant, with
Union/PGI or other qualified firm, arrangements for operation and mainten-
ance of the steam wells and collection facilities and the undertaking of
periodic drilling of supplemental wells to maintain sufficient steam supply
to the generating plant.

3. Implement the proposed Luzon rate increases to provide an
average rate of P.O7L/KWH by January 1, 1976.

L, Submit for A.I.D. approval, prior to implementation, issuance
or execution of all plans, specifications, construction schedules, bid
documents, documents concerning solicitation of Proposals relating to
Eligible Items, all contracts, and all modifications of any of thege

documents.
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5. Carry out the project, or cause the project to be carricd
out, with due diligency and efficiency, and in conformity with sound
engineering, construction, financial, administrative and management
practices, and any plans, specifications, contracts, schedules and
other arrangements, and with all modifications therein, approved by
A.I.D,

6. Adequately maintain, repair and operate, in accordance with
sound public utility practices, all Eligible Items and any facilities
constructed by NPC in connection with their use.

7. Carry out or cause to be carried out a well testing and
monitoring program on the Tiwi geothermal ficld to extend through the
duration of project implementation.
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AID—DLC/P-2002/A.
DESARTMENT OF STATE DRAFT

AGENCY FOR INTLRNATIONAL DEVELOPMENT
WASHINGTON, D.C. 20523

CAPITAL ASSISTANCH LOAN AUTIIORTIZATION

Provided {rom: Development Loan Funds
The Philippines: Tiwl Geothermal Project

Pursuant to the authority wvested in me as Assistant Administrator,
Bureau for Asia, Agency for International Development (hereinafter
called "A.I.D.") by the Foreign Assistance Act of 1961, as amended,
and the Delegations of Authority issued thereunder, I he.eby
authorize the establishment of a loan pursuant to Part I, Chapter 2,
Title I, the Development Loan Fund, to the Government of the
Republic of the Philippines (hereinafter called the "Borrower") of
not to exceed Four Million Two Hundred Thousand Dollars ($k4,200,000)
. to be made available to assist the National Power Corporation of the
Philippines (NPC) (hereinafter called "Beneficiary") in financing
the forelgn exchange costs required to construct end install both a
geothermal electric power generation facility at Tiwi, Albay in
South Luzon and the related transmission lines and substations.

This loan is to be subject to the following terms and conditions:

1. Interest Rate and Terms of Repayment

This loan shall be repaid by the Government of the lepublic
of the Philippinecs within forty (4O) years after the date of the
s first disbursement thereunder including a grace period of not to
cxcoed ten (10) years. The intercst on the unrepaid principal
balance of the loan shall accruc from the date of the first dis-
bursement at the rate off Lwo percent (2%) per annum duriing the
grace period and at the rate of three percent (37) per annum
throughout the remaining life of the loan.

2., Currency of Repayment

Provision shall be madc for repayment of the loan and
poyment of the interest in United States dollars.

F
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STATITORY CHECKLIST

COUNTRY PERFORMANCE

A. Prorress Towards Country Goals

1. FAA B8 201 (b) (5), 201 (b) (7),
201 (b) (8), 208, Discuss the extent
Lo which the country is:

(a) Makine appropriate
efforts to incrense food
production and improve
means for food storare
and distribution,

(L) Creating favornble
climnte for foreirsn nud
domestic private
enterprise nnd investment,

(e¢) Increasins the
people's role in the
development process.

(d) Allocating expenditures
to Cevelopment rather than
to unnecessary military
purposes or intervention

AID_DLC/P-2002

ANNEX 2
Pare 1 of 16

(n) Food production is top nriority
of Marcos Administration with roal
of achievinr self-sufficiency in
rice and corn and accelerated
production of livestock, poultry,
fish, fruits and vepetables. Plans
for expanded warehousine and dis-
tribution of the increased output

of srains are heine prepared and
carried out with help from THRD loan.

(h) See FAA 620(e) (1), pare 3.

(c) The four-year arriculture prosram
1s increasin~ the productive capability
of Philippine farmers. The Presidential
arm for Community Development carries
out prosrams at the barrio (villape)
level throurhout the Thilippines. A
Decentralization Act providine more
nutonomy to the Province was enacted

in 1967. Provincial Development Cour-
clls are operatinem or beins established
in fifteen pilot Provinces.

(d) More than 70% of the natiopal
budget is allocated to social and
economic development. (ne-fourth
of the budget goes to education)
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(c) has the country spent money

for sophisticated weapons
systems purchased since the
statutory limitation became
effective?

II. CONDITIONS OF THE LOAN

A'

General Soundness

Interest ana Repayment

1. FAA 8 201(d). 201(b)(2).

Is the rate of interest ex-
cessive or unreasonable for
the borrower? Are there
reasonable prospects for
repayment? What is the
interest rate during the
grace period and during the
period following the grace
period? 1Is the rate of
interest higher than the
country's applicable legal
ratce of interest?

Financing

1. FAA 8 201(b)(1). To
what extent can financing
on reasonable terms be
obtained from other free-
world sources, including
private sources within
the U.S.7

liconomic and Technical Soundness

1. FAA 8 201(b) (2), 201(e).

Is the activity cconomically
and tLechnically sound?
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military equipment are negligible.
We know of no diversion of either
development assistance or of PL 480
sales to military expenditures.

We are not aware of any diversion
of Philippine resources for
unnecessary military expenditures.

1. The rate of interest is
considered reasonable and repayment
of the loan with interest is

within the financial capability of
the borrower. Interest through the
grace period will be at the rate of
2% per annum, and 3% thereafter.
This rate is not higher than the
applicable legal rate of interest
in the Philippines.

1, Financing is not considered to
be available from other sources on
terms comparable to this proposed
loan.

1. The activity is economically
and technically sound.
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2. FAA B 6l1(a)(1). Have 2. Yes
engineering, financial, and

other plans necessary to

carry out ass..stance, and

a reasonable firm estimate

of the cost of assistance to

the U.S., been canpleted.

3. FAA 8 611(b); App. B 101. 3. Yes
If the loan or grant is for a

water or related land re—-

sources ronstruction project

or progzam, do plans include

a oost-benefit ocamputation?

Does the project or program

meet the relevant U S. stan-

dards and criteria used in

detemining feasibility?

4. FAA 8 6ll(e). If this is L, The principal A.I.D. officer in
a Capital Assistance Project the Philippines has so certified
with U.S. financing in excess (see Annex 3 ).

of $1 million, has the prin-
cipal A.I.D. officer in the
country certified as to the
country's capability effect-
ively to maintain and utilize
the project?

B. Relation to Achivement of Country
and Regional Goals

Country Goals

1. Faa 8§ 207, 281(a). What
is this loan's relation to:

(a) The GOP ig trying to bring mamy

(a) Instltutiogsneeded political, economic and social reforms

for a democratic §OCietY in conjunction with implementing an effec-
and to assure maximum tive economic gtabilization and flocd
participation on the rehabilitation program. The GOP is also
part of the people in engaged in a nation-wide rural electri-
the task of eoconamic . fication program. This project will
development. provide the basis for the GOP's explora-

tions of an indigenous energy resources,
and assist in providing economical

energy to reach the maximum number of
People., The GOP has several agencies and
cooperative organizations operating in

this area.
| 2527



(b) Enabling the country
to meet its food needs,
both from its own re-
sources and through de-
velopment, with U.S. help,
of infrastructure to sup-
port increased agricultural
yroductivity,

(¢) Meeting increasing need
for trained manpower.

(d) Deveioping programs to
meet publiec health needs.

(e) Assisting other impor-
tant economic, political,

and soclal development acti-
vities, including industrial
development; growth of free
labor unions; cooperatives
and voluntary agencies;
improvement of transportation
and communication systems;
capabilities for planning

and public administration;
urban development; and modern-
ization of existing laws.

2. FAA B 201(b)(k). Describe

the activity's consistency with and
relationship to other development
activities, and its contribution to
realizable long-range objectives.

3. FAA 8 201(b)(9)., How will the
activity to be financed contribute
to the achievement of self-
sugtaining prowth?

b, FAA B 201(f). If this is a
pruject loan, describe how such
projeet, will promote the
conntry'ns cconomic development,
Lak Ingr Lnto account the
country's human and material
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(b) Availability of economical power
should contribute to increased agri-
cultural productivity.

(¢) No direct relationship

(d) The loan will have no direct
effect on public health programs.

(e) The loan will contribute to the
country's economic development and
especially of Southern Luzon which should
facilitate the development of commercial
and industrial enterprises.

2. This loan is directly related to
the goal of nation-wide electrification
which is being approached in a multi-
lateral framework.

3. The elettric power being financed is g
basic input in the infrastructure
leading to self-sustaining growth.

4. The project is designed to exploit
an indigenous energy resource and in
that process to utilize inasmuch as
possible local materials and labor.
The provision of adequate power will
promote economic development.



resour:e requirements and the
relationship between ultimate
objectives of the project and
overall economic development.

5. FAA B 201(b)(3). In what
ways does the activlity gilve
reasonable promlse of contri-
buting to development of
economlc resources, or to
increasing productive
capabilities.

O. FAA 8 281(b), How does the
program under which assistance
is provided recognize the parti-
cular needs, desires, and capa-
bilities of the conuntry's people;
utilize the country's intellec-
tual resources t¢ ejcourage
instltutional development; and
support civic education and
training 1n skills required for
effective participation in
political processes,

7. FAA § 601(a). How will this
loan encourage the country's
efforts to: (a) increase the
'low of international trade;
(b) foster private initiative
and competition; (c¢) encourage
development and use of coopera-
tives, credit unions, and
savings and loan associations;
(d) discourage monopolistic
practices; (e) improve tech-
nical efficiency of 1ndustry,
arriculture, and commerce;

and (f') strengthen free labor
unions?
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5. Ircreased electric power capacity
will provide a necessary basis for
economic development,

6. This project will assist in the
expansion of industry and agriculture

and make possible the creation of more
Jobs; it will also increase the availa-
bility of electricity for private
consumption. The project will have only
indirect effect on education and training.

T. The loan will facilitate purchase by
the country of needed equipment and
services. The proJect will stimulate
industrial and commercial acti-ities in
such areas as agriculture, business,
intermediate processing of agriculture
products, and small manufacturing, which
will increase the probable quantity

and value of commodities available for
export, will assist the Philippines in
developing more sophisticated products
which may be competitive in international
trade and create a demand for many new
products and equipment required for new
commercial and industrial enterprises

and private consumption; (b) through
improved opportunities for new commercial

end industrial enterprises; (c) power
supplied by virtue of this project will

be reteailed by distribution cooperative
and private utilities; (d) no direct
effect; (e) through availability of better
quality electric power service together
with a program to increase electric power
consumtpion; (f) no direct effect.

;

4-17 >



8. FAA 8 202(a). Indicate the
anount of money under the loan
which is availabls Lo encourage
economiec development through
private enterprise; available

to Intemrediate credit institutions
ar otrer borrowers for use by
yrivate erterprise; and being

1sed to Tirance procurement from

roLvete gcarces.,

Q)

TAA £ €21(a)(2). What legis-
tative actior 1s required within
<ve recipient country? What is

-e basis for a reasonable antici-
raTio that surh action will be
wrpleted in time to permit orderly
a > omplisihment of purposes cf loan?
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8. It is anticipated that the toial
amount of the loan will be used to

finance procurement from private sourcoe:n,

9. No legislative action is required.

e’

2



C.

Regional Goals

1. FAA§619. If this loan is
assisting a newly independent
coutry, to what extent do the
circumstances permit such as-
*2is'Aance to be furnished through
miltilateral organizationgor
rLars?
“. FAABZ0A., If this loan is
irecrex at a problem or an
crper-aity that 1s regional in
ratare, Low does assistance

nder this loan encourage a regional

develomment program? What multi-
ITateral assistance 1is presently
Leing tirnished to the country?

Relation to U, S, Economy

Iimployment, Balance of Payments,
Private Enterprise

1. FAA88201(b)(6); 102, Fifth
What are the possible effects of
this loar. on U,S, economy, with
cpecial reference to areas of sub-
<rar tial labor surplus? Descrihe
Tte extent to which assistance is
const ituted of U,.S. commodities

and services, furnished in a manner
consistent with improving the U.S,
balance of payment position.

O, TAA o5 612(b): 636(h). What
steps lave been taken to assure
that. to the maximum extent pos-
sible, toreign currencies owned

hy the U,5, and local currencies
«ontributed by the country are
ntilized to meet the cost of con-
tractual and otcher services, and
.that U.5, foreign-owned currencies
are utilized in lieu of dollars?
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1. Not applicable.

2. The loan is nol. direcled ala&
reglional problem. llowever, i is
being furnished in the context of
mult.ilateral ajd to Lhe Philippinesn
by & number of donors Inclod i
Jepan, THRD and the ADB,

1. Although goods and services of
Code 941 source and origin are
eligible for financing under the
loan, it is anticipated that the
actual procurement of non-U, S.
goods and services will be
minimal.,

2. All local costs of contractual
and other services will be finunced
by the GOP from their own recources
or from private sources.
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_F2* 8 602.

FAA § 601(d); Aop. & 109, If this
loan is for a capital project, to
what extent lhas the Agency en-
couraged utilization of engineering
and professional services of U. S.
firms and theiraffiliates? 1f the

loan is to be used to finance direct

costs for construction, will any of
the contractors be persons other
than qualified nationals of the

country or qualified citizens of the

U. S.? 1f so, has the required
waiver been obtained.

FAA 2 608(a). Provide information
measures to be taken to utilize

U. S. Governmment excess personal
property in lieu of che procurement
of new items,

What efforts have been
made to assist U, S. small business
to participate equitably in the
furnishing of commodities and
services financed by this loan?

FAA 2 621. If the loan provides
technical assistance, how is
private enterprise on a contract
basis utilized? 1f the facilities
of other Federal agencies will be
utilized, in what ways are they
particularly suitable; are they
competitive with private enterprise
(if so, explain); and how can they
be made available without undue

intcrference with domestic programs?

FAA E 611(c).
a nrontract for construction that

cbligates in excess of $100,000, will
it be on a competitive basis? If not,

ar«: there factors which make it
impracticable?

I this loan involves
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3. See Item 1 above.

L. Excess property is not
appropriate or practical for use
for the nature of project conteni-
plated for financing under this
loan.

. 5. Procurement of services (and

related goods) as appropriate, will
be carried out according to proce-
dures of advertising and publicity
which will afford U.S. small business
éggigggir?unlty to parf1c1pate

+ Services will be financed
under this loan will be performed
by private firms (or individuals)
on & contract basis.

7. Yes.



FAA © 601(b). Describe the totality
of effort by the President in host
country to encourage and facilitate
participation of private enterprise
in achieving the purposes of the Act,

Procurement

1.

FAA § 604(a). Will commodity
procurement be restricted to U, 8.
except 25 otherwise determined by
the President?

FAA 8 604(b). Will any part of this
loan be used for bulk commodity

procurement at adjusted prices higher
than the market price prevailing in
the U, S. at the time of purchase?

FAA 8 604(e). Will any part of this

loan be used for procurement of any
agricultural commodity or product
thereof outside the U, S. when the
domestic price of such commodity is
less than parity?

FAA 8 604(f). Will the Agency

receive the necessary pre-payment
certifications from suppliers
under a commodity import program
agreement as to description and
condition of commodities, and on
the basis of such, determined
cligibilicy and suitability for
financing?

D. Other Requirements

1.

FAA § 201(b). Is the country among

the 20 countries in which development
loan funds may be used to make
loans in this fiscal year?

2. App. $ 106, Docs the loan agreement

provide,with respect to capital
projects, for U, S. approval of
contract terms and f£irms?
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8. Private enterprise is
being utilized to the maximum
extent practicable under this
loan,

1. Procurement of services arnda
related commodities under thiu
loan will adhere to the President's
directives regarding the untying
of A.T.D, procurcment as sct

forth licable A, -
lggioné? applicable A.ILD Regu

N

+ No.

4.  Not applicable.

l. Yes.

2. Yes.



FAA § 620(k). If the loan is for 3.
construction of a productinn enter-
prise, with respect to which the
aggregate value of essistance to be
furnished will exceed $100 million,

what preparation has been made to

obtain the express approval of the
Congress?

raa § 620(b), 620(f); b,
Has the President determined that the
country is not dominated or controlled
by the international Communist move-
ment? If the country is a Communist
country (including, but not limited

in FAA § 620(f) and the loan is
intended for economic assistance,

have the findings required by FAA

& 020(f) and App. 8 109(b) been made
and reported to the Congress?

FAA 8§ 620(h). What steps have been 5.
teken to insure that the loan will

not be used in a manner which,

contrary to the best interest of the
United States, promotes or assists

the foreign aid projects of the
Communist-bloc countries?

App. 8 110. Will any funds be used 6.
to finance procurement of iron end

steel products for use in Vietnam

other than as contemplated by § 110?

FAA 8§ 636(i). Will any part of this T.
loan be used in financing non-U.S.
manufactured automobiles? If so,

has the required waiver been obtained?

FAA B8 620(e)(1) and (2), 620(p). 8.
Will any assistance be furnished or

funds made available to the

government of Cuba or the United

Arub Republic?

FAA S 620(g). Will any part of this 9,
loun be used to compensate owners

or expropriated or nationalized
property? I ony assistance has

been used for such purpose in the

past, has appropriate reimbursement

been made to the U.S. for sums

diverted?
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Not applicable.

The Philippines is not dominated
or controlled by the international
Communist movement.

The loan agreement will contain
implementation controls prohibiting
such use.

No.

No.

No.

No.

QO



10.

1l.

}
(1Y)

13.

1k,

15.

lo,

FAA 8 201 (f). If this is a proJect
loan, what provisions have been made
for appropriate participation by the
recipient country's private enterprise?

App. § 10L. Does the loan agreement

bar any use of fun'3 to pay pensions, 11
etc., for persons who are serving or '
who have served in the recipient

country's armed forces?

MAA § 901.b. Will the loan agreement 12,
provide for compliance with U.S.
shipping requirements, that at least

50% of the gross tonnage of all
commodities financed with funds made
uvailable under this loan (computed
svparately by geographic area for

dry bulk carriers, dry cargo liners,

and tankers) be transported on privately
owned U.5.~-flag commercial vessels to
the extent such vessels are available

at fair and reasonable rates for U.S.
{lag vessels?

App. B 102. Have obligations for i3.
engineering and architectural

fees and services over $25,000 on

any one project been reported to

Congress bi-annually?

FAA 8 481, Has the President 1h.
determined thuat the recipient country

has failed to take adequate steps to
prevent narcotic drugs produced or
procured in, nr transported through,

such country :rom being sold illegally
within the Jurisdiction of such country

to U.S. Government personnel cor their
dependants or from entering the United
States unlawfully?

App g 111, Is the loen being used 15.
to transfer funds to world lending
institutions under FAA 88 209(d) and

251(h)?
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The local cost portion
of the project is
expected to be
accomplished through
use of contracts with
private firms in the
recipient country,

Yes. The loan
agyeement will cover
this requirement,

Yes. The loan agreement will

cover this requirement.

Yes.,

No.

No.

S\



16. App. & Y01. Are any of these funds
being used for publicity or propaganda
within the United States?

17. FAA § 612(d). Does the United States
own host courtry excess foreign currency
and, if so, what arrangements have been
rade for its release?

T, Ter £ €0h(d). W11l provision be
tlazing marine insurance in
T I the reciplent country dis-
rrirmirmtes against any marine insurance
zompary authorized to do business in the

U.S.1¢

Tage 16 of 16

16. No.

17. The Phllippines 1s not
an excess currency country,

18. Yes. An appropriate
provision will be included
in the loan agreement..
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ANNEX 3
" MALACANANG
MANILA . RECEWED
Jow 5 3 22PM'T3

"USAID/C&R

Mr. Thomas C. Niblock

Director

United States Agency for
International Development

Ramon Magsaysay Center -

. Roxas Boulevard, Manila

S ir

This refers to the Tiwi Geothermal Power
Project of the National Power Corporation,
involving the following:

A 10.5 Mw Geothermal Power Plant in-
Tiwi, Province of Albay; '

Approximately 317 kms. of 69 kv trans-
mission lines and associated sub~
stations in the provinces of Albay,
Camarines Sur and Sorsogon;

Consulting engineering services in the
design, preparation of contract
documents, bidding, and construction
of the Tiwi Geothermal Power Plant;
and

Training of personnel in the engineering,
operation and maintenance of geo-
thermal power plants;

which I have approved and authorized for immediate
implementation. .

Pursuant to the provisions of Republic Act
No. 4860, as amended, and such other applicable
laws, an application for a loan in the principal
amount not to exceed FOUR MILLION FIVE HUNDRED

M)

AU}
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THOUSAND U.S. DOLLARS (US$4,500,000) is hereby
submitted to your agency for the purpose of
financing the construction of the aforesaid

project. Considering that the proposed installa--
tion at Tiwi is a pilot plant which cannot qualify
for a loan under commercial terms and conditions,

it is requested that the Philippine Government be
authorized to relend this sum to the National Power
Corporation.under US-AID's terms and -conditions to
the Government.

I hereby designate Hon. Cesar Virata, Secretary
of Finance, to exercise the powers conferred upon me °
by the laws of the Philippines, to negotiate and
contract said loan with your agency, in the name
and behalf of the Republic of the Philippines and
" the National Power Corporation.

I also authorize }Mr. Ramon R. Ravanzo, General
Manager of the National Power Corporation and Vice-
Chairman of its Board, and Mr. Jorge A. Gonzales,
NPC Chief Legal Counsel, to assist the Sgcretary
of Finance in negotiating for the %Sgn;”'

77

7 G

"' Executive Secretary
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U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT
Manila, Philippines

Ramon Mr.gsaysay Center
1680 Roxas Boulevard Telephone: $%80-11

CERTIFICATION PURSUANT TO SECTION 611 (e) OF

THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Thomas C, Niblock, the principal officer of the Agency for
International Development in the Republic of the Philippines, having
taken into account among other things, the maintenance and utilization
of projects in the Philippines previously financed or assisted by the
United States, do hereby certify that in my judgment the Philippines
has both the financial capability and the human resources capability to

effectively utilize the capital assistance to be provided by the Tiwi

Thomas C, Niblock
Director

JUN4 1973

Date

Geothermal Project loan,
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ANNEX L

The proposed lines and substations included in this project are as

follows:

Transmission Lines

Tiwi Geothermal Plant
- Nage Substation

Tiwi Geothermal Plant
- Legaspl Substation

Naga Substation - Sipocot
Naga. Substation - San Jose

Tap line to Ligao Substation
- Ligao Substation

Legaspi Substation
- Sorsogon Substation

Sorsogon Substation
- Irosin

Tap lines to Juban & Gubat

Total ..

Substetions

Tiwl Geothermal Plant
Naga

Legaspi

Scrsogon

Iriga

Voltage, XV ILength, KM

69

69
69
69

69

69

69
69

71

57
3k
45

51

36

10 *

ceeese 305

Voltage, KV KVA Capecity

13.8/69

69
69
69

69/3k4.5

14,000

Switching Substa.
Switching Substa.
Switching Substa.

2,000

* Since these proposed links were established 12 additional kilometers
of the transmission line have been added, but :ire not included in this
breakdown.
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ANNEX 5

The Philippines Power Sector

l. General

The Philippines power sector has grown rapidly over the last several
Years, It is estimated that capacity will have to grow at least 19
percent per year over the next five Years in order to meet demand growth,
Total public investment during 1973-7T7 envisaged by the Government will
be about P2.2 billion, compared to ¥300 million in the previous five
Years., About 25 percent of the project outlays are for transmission
and distribution facilities. Slippage in the large components of new
projects, whose status is still uncertain, however, is likely to result
in actual disbursements being 20-30 percent less than this program in-
dicates,

The country is not rich in known energy resources, Hydro-electric
sources, which account for about one-third of present installed power
capacity, are limited, Geothermal development is just beginning, and
it could provide a Bignificant energy base in later Years. In the
near future thermal and hydroelectric energy would continue to satisfy
the bulk of the needs. The table below indicates the projected division
between Thermal and Hydro generating plants in the Luzon Grid.

1974 1979 1984 1989

Nuclear Thermal - - 500 2500
Fossil Fuel Thermal 1922 2747 3077 3077
Hydro Lo7 842 2142  36h2
Total 2349 3589 5719 9619

(at Generator in Mw)

*Source:: The Philippin Power Program, Power Development Council; March, 1971.

These sources already provide 92 percent of the total
electric energy generated in the Philippines. A greater reliance on
thermal power, however, could add seriously to the pressures on the
balance of payments situation, because of the increased demand for im-
ported oil, As e matber of long-term strategy, the Philippines will
have to diversify its energy base. The Tiwi pilot geothermal plant
of 10 MW capacity is expected by 1976 with larger units possibly following.
A nuclear power plant of 500 MW capacity is being planned for the later
19708, but it would not be operational until the late 1980s.

Until recently the sector has been domineted by two utilities - the
Manila Electric Company (Meralco) and the NPC, which, together have
accounted for about 90 percent of total generation. In addition there
are some 460 small private or municipal utilities that distribute

pover received from NPC and Meralco or produced by their own generating
facilities. As a result, the sector has been poorly coordinated. A
recent decree makes NPC responsible for developing generation supplying
the grid system. The Decree also makes the Power Development Council

()

o
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responsible for more effective planning and implementation of electrification
projects within the sector and the National Electrification Administration
responsible for converting small private/municipal systems to electricity
cooperatives. It is anticipated these steps will contribute to more effective
coordination of planning and development of the power sector.

National Planning and Coordination

The coordinated growth of power supply in the Philippines is complicated
geographically by the isolation of the many islands, and administratively

by the difficulties of trying to integrate publicly~-owned and privately-owned
utilities. In the rural areas, conflicts are bound to arise between the
private companies that serve small towns but not the adjacent rural communities,
and the government-sponsored cooperatives that soon will be impinging con

their franchise areas.

The lack of an effective national planning body which can guide coordination

is a serious problem. It seems logical to rely on Meralco for the continued
supply of its franchise area and to direct NPC to the urgent task of supplying
pover to the provinces. However, the growth of NPC add Meralco in Lu~-=n

calls for the integrated development and operation of hydro, thermal, pumped-
storage and possibly nuclear and geothermal plants in the not too distant future,
and suitable coordination will be important.

Future Plans

Total installed capacity in Luzon is expected to increase by 69% from 1,630 MW
(83% of the national total) to 2,755 MW between mid-1971 and mid-1977.
Expansion of generation plant is planned as follows:

Capacity Commissioning

Plant MW Owner Date
1. Bataan No, 1 T5 NPC 1972
2. Snyder No. 2 300 Meralco 1972
3. Montelibano No. 1 300 Meralco 197k
L, Bataan No, 2 150 NPC 1975
5. Montelibano No., 2 300 Meralco 1976
6. Tiwi No. 1 10 NPC 1976

NPC and Meralco operate independently and each utility is installing capacity
sufficient to meet the demand on its own grid. However, the two grids are
interconnected, and there is seasonal exchange of energy between the two
systems. There would be technical and economic advantages if expansion of
the two systems could be planned with closer cooperation. Ultimately, agree~
ment for Joint development, with shared investment, might be envisaged.
However, Meralco is reluctant to rely on NPC undertakings, given NPC's
dependence on Government. In February 1971, a Joint working committee was
set up by the two utilities as an initial but important step to coordinate
development.
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Expansion in Luzon will require further thermal and possible geothermal
installation, Feasibility studies for the Upper Pampanga hydro-electric
plant (100 MW) are already available. Studies for the Caliraya pumped
storage scheme and the Chico River hydro-electric plants (450 MW approx-
imately) are being financed by the IBRD.

NPC 18 planning to double its generating capacity on Mindanao from 150 MW

at present by adding a 5th unit of 50 MW to Maria Cristina by 1974 and the 120
MW Agus II hydroelectric plant by 1976. It also plans construction of about
1,300 km of transmission lines to cover the island. No plans have been made
for expansion in other areas, but a feasibility study for power development

in the Visayas is to be undertaken. The foreign exchange cost of expansion

in Mindanao is to be provided by loans from the Asian Development Bank.

A first loan of U.S. $23.4 million equivalent was made in 1971, A second

loan for about U.S. $21 million was made in 1972.

In 1972-T6 foreign loans for power development of over U.S. $130 million

are expected-Y/S/$50 million from the IBRD and IDA for NPC's Luzon ex-
pansions, U.S. $40 million from ADB for NPC's Mindanao expansions, and U.S,
$40 million from U.S. AID for NEA's cooperatives-on reasonable terms and
conditions. On the other hand, *he riivate utilities, mainly Meralco, can
only obtain financing at interest rates and maturities (10-12 years at 10%
annual interest) which would add to the national burden of relatively short-
term foreign debt in view of the country's heavy foreign debt service burden
(see Section ITZ.A). The small private utilities have had practically no
access to foreign credits; the Utilities Development and Finance Corporation
is trying to resolve this problem and has obtained a U.S. $5 million

credit line from the Export-Import Bank of the U.S,
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The National Power Corporation

The National Power Corporation (NPC) was established in 1936 by
Commonwealth Act No. 120, NPC's corporate powers are vested in
the National Power Board (the Board), which has geven members,
including the General Manager, who is ex-officio Vice-Chairman.

The Chairman and the other five members are appointed by the
President of the Philippines, with the consent of the Commission
on Appointments of the Congress. Since then, NPC has been revised
several times. The two most recent revisions are summarized below.

NPC's Revised Charter 1971

NPC's new Charter was approved by the Government of the Philippines
in September 1971. This charter had become necessary for a number
of reasons explained below, but most particularly because of the
legal difficulties involved in the implementation of tariff
increases. 1In effect, though NPC's tariff had been exempted from
the control of the Public Service Commission (PSC) which exercises
control over all other power utilities, the effect of this exemption
had been paradoxically to make NPC tariff increases subject to
lower courts decisions when they were appealed to the courts. The
courts effectively delayed the implementation of the increases for
years by issuing injunctions blocking collections pending hearing
of the appeals. The new charter allows NPC to fix its own tariffs
and gives the PSC and the Supreme Court sole Jurisdiction in case
of appeals. During the hearing of any appeals, NPC's tariff
increases cannot be deferred.

The main new provisions of the revised charter are summarized below:

(a) The powers of the Board (i.e., to make policy and to advise)
and of the general manager (i.e., to execute and administer) have
been clarified, which should now obviate conflict between members
of the Board and management.

(b) NPC has been given full authority to award contracts
for construction and repair work.

(e) NPC is empowered to set tariffs provided a maximum rate
of return of 10% is not exceeded.

(d) PSC now has jurisdiction (in place of the lower court)
to settle, within 90 days, appeals against new tariffs set by NPC.
Implementation of the new tariff cannot be deferred. Final appeal
is to the Supreme Court.
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(e) NPC is now exempted from all taxes, duties or fees. This
exemption reduces the size of the tariff increases which would
otherwise be necessary to yield a required minimum rate of return.

(f) Each region is to be represented on the Board, and have
its own manager and tariffs. These measures are evidence of the
Government's strong wish to accelerate electrification by NPC in
the less-developed areas of the country.

Revision of NPC's Charter 1973

The most recent legal changes regarding the electric power industry
is "Presidential Decree No. 40" signed into law on April 3, 1973.
This Decree establishes as national policy:

(1) The objective of area coverage primarily through island
grid systems and electric power cooperatives.

(2) NPC is given authority to set up and own transmission
line grids and generating facilities in Luzon, Mindanao and other
major islands.

(3) Distribution of pover generated by NPC shall be under-
taken by cooperatives, private utilities, local governments, and
other duly authorized entities subject to state regulation.

(L) Within the area embraced by a grid set up by the NPC,
the state shall determine privately-owned generating facilities
which should be permitted to remain in operation.

(5) It is the ultimate obJective of the state for the NPC
to own and operate as a single integrated system all generating
facilities supplying electric power to the entire area embraced
by any grid set up by the NPC.

(6) The Power Development Council shall be expanded and
strengthened to meke it more effective in the pPlanning and imple-
mentation of power and electrification projects and in the redirection
and re-orientation of the various sectors of the industry towards
national development goals.
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The National Power Corporation Balance Sheet

Setails

Increase
(Jecrease)

Fiscal Year
1871-72

fiscal Year
1970~71

Utility Prant (NWet)

Other Property &
Investments

Current & 4ccrued .
ABBets

Deferred Debits

? 036,062,064.11 P 854,223,175,74

P18,160,311.63

53,147,657.11 55,627,769.44  2,480,112,33
( 2,202,813,22
3,073,025,51

121,120,166.93
11,266,111.82

118,917,353,71
14,339,137,33

)

TOTsL 4usLTS

CONTINGENT JUBIT

War Losses (Per Con-
tra) p

1,021,586,799,97

&@

1,394,892.50 P 1,394,092.59 - -

?1!048!107!436.22 921!510!636.25

LIAJILITISS & OT#Hix CREDITS

Proprietary ALccounts:
Capital Stock P
Capital Surplus (
Earned Surplus
Appraisal Surplus

Long~Term Debts

Current & Accrued
Liabilities

Deferred Credits

300,006G,000,00 P 30C,000,000.00 D

441,481,59)( 1,045,281.59)( 603,800.00)

86,058,415,80 108,432,831.25 22,374,415.45.

176,501,735.79 174,467,486.26 ( 2,034,249,51)

368,326,773.32 396,335,978.39 28,008,205,07
[ “

66,759,281.90 40,773,560.02 (25,985,731.86)

24,392,064.75 24,142,861.87 ( 249,202,88)

TOT.L LIABILITIES &
OTHER CREDITS

P 1,021,596,799.97 £1,043,107,436,22

221,510,636,25

CONTINGENT CRIVIT

war Losses (per

Contra) ? 1,364,892,59 9 1,394,692.59 P - -
= T A S
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Comparative Condensed Statement of Incame and Expenses.

Retalls

Sales of Elec. Lnergy
Operating lxpenses

Operating Income
Other Income

Total Income

Interest iixpenses &
Other Income
Deductions

Net Income (Loss) be-
fore Income Tax

Provision for Income
Tax

Net Income (Loss)

EY 1970-74

?60,941,308.72
27,556,281 ,50

$33,383,0R7,22
3,473,730, 48

$36,85%,757.70

34,767,792 47

P 2,088,965.23
3,527,438,00

Increase

KX 1970-72 (Decreage)

990 849, 111 53 929 907,soz er -

$57,491,479. 70 TQh,lOB,Asz L8 ..
5.807,307,00 _ 2.333.576.52

P63,298,786.70 $26,41,2,029,00

39.138,808,12 4,371,015.65

$24,159,978.58 ©22,071,013,35
~ ~ (_3,527,438.00)

(?¥};&2§;&12412) P24 129,978,258 §2£;52§;A§l;35

4’
L
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Balance of Payments aid-DLC/P-2002
(millions US$)

Ttem 1960 1969 1970 1971 1972
Mefchandise trade (net) -29 -257 -7 -37 -122
Export /a_ 575 875 1,083 1,149 1,108
Imports 6ok 1,132 1,090 1,186 1,230
Services (net) -115 -132 -1k -88 ~Ls
Transfers (net) 1o 157 119 134 188
Current account surplus (+),
deficit (-) -4 -234 -29 +9 +21
Direct foreign investment (net) 29 6 -29 -4 -25
Medium- and long-term loans
(net) /b 36 150 134 36 159
Private 45 127 9l -34 -
Public -9 23 Lo 70 159
Short-term private loans (net) -1 67 76 92 56
Loans to banking system (net) 1 79 47 -17 -9
Central Bank 5 67 58 4 -6l
Commerical banks -4 12 -11 -21 55
Other items /c_ -28 57 -52 28 ~70
Errors and omissions -33 -125 ~147 ~144 -132

Includes non-monetary gold.

Excludes Central Bank and commerical banks,

Includes change in Central Bank's foreign exchange holdings, monetary
gold, use of IMF stanby credit, allocation SDR's and change in commercial
banks' agsets and foreign currency deposits.

st

a
Service Payments on Medium- and Long-Term Debt
Item 1969 1970 1971 1972
Amortization 182 263 302 2kg ks
Interest 51 65 69 79
Total 33 ¥ | 3B

/ b
Debt Service Ratio 9 ZL‘—'Q 7 2.5 26.3 22.8

! Excludes repayment of IMF standby credit.
b Ratio of service payments to exports of goods and services,

Source: "Current Economic Position and Prospects of the Phjlippines",
IBRD, April 20, 1973.
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PROJECT ECONOMICS

1. Explanation of diesel comparison

Diesel units, placed where the 69 KV line would be tapped for dis-
tribution, have been selected as the least cost alternative means
of supplying power to the southern Luzon area, i.e., without the
69 KV transmission network. Cost estimates are underestimated
because reliance on standby diesel units has been minimized.
Capital cost of the diesels is estimated to be $291/KW of capacity.
Other significant costs are diesel fuel at 10.44 mills U.S. per
KHW at the plant bus, interest at 7%, maintenance, labor, interim
replacement, etc. Unit cost for dlesel generation is estimated

to be about 15.0 mills U.S. per KWH at plant bus in southern Luzon.

2. Explanation of Manila/Nagse tie line

A 230 KV transmission line will be completed to Naga City in 1976.
It will connect Naga to the Luzon Grid. Although extension of the
line further south is planned, its completion is scheduled several
years behind that of the link to Naga and in any event subtrans-
mission such as the 69 KV network would continue to be needed.

The National Power Corporation's (NPC) engineer has determined
that power in the Manila area, using a 150 MW fossil fuel plant,
can be produced at plant bus for about 7.3 mills U.S./KWH at
current fuel and equipment costs. The cost of the line loss is
estimated to be 1.02 mills for a total cost at Naga of about 8.3
mills. No attribution of 230 KV line capital costs is made
because it services points between Naga and Manila and would be
constructed even if the 69 KV line were not.

3. Payback period 69 KV transmission line

A. At diesel break-even wholesale tariff (7%, 20 years diesel
capitalization)

Unit Margin mills/KWH Annual

Southern Luzon load : (Diesel break-even Margin
available for Pick-up tariff rate of bus) ($000) Cum
Year MW GWH/Yr,

1976 11.8 1033 6.7 692 692
1977 16.6 1454 6.7 974 1666
1978 19.8 1734 6.7 1162 2828
1979 22.6 1980 6.7 1327 4155
1980 2k4.9 2181 6.7 1461 5616

Payback period for $2.4 million is about three years.
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B. At average Luzon grid wholesale tariff
Unit Margin Mills/GWH
(Wholesale tariff
Year GWH/Year Luzon Grid) Margin Cum
1976 1033 2.5 258 258
1977 1454 2.5 363 621
1978 1734 2.5 433 1054
1979 1980 2.5 k95 1549
1980 2181 2.5 545 2094
1981 2kot 2.5 624 2718
1982 2821 2.5 705 3423
1983 3154 2.5 788 4211

Payback period for $2.4 million is 5-1/2 years.



L. Rate of return on 69 KV transmission network with 30-year life, 40 MW capacity, capital
cost $2.4 million and $13,000 annual O&M, using unit margin (Luzon wholesale tariff

10.8 mills/KWH less cost of power at Naga via 230 KV tie line 8.3) and projected southern
Luzon load growth.

Unit Margin  Annual Recovery Less O&M Present Value
Year GWH Mills U.S. or Margin ($000)  ($000) Net Margin Factor at 20%¥ Present Value
1976 103.3 2.5 258 13 245 .833 204
1977 1u5.h 2.5 363 13 250 .694 245
1978 173.L 2.5 433 13 420 .579 2h3
1979 198.0 2.5 L9s5 13 282 .482 232
1980 218.1 2.5 545 13 532 ko2 21k
1981 249.7 2.5 624 13 611 .335 205
1982 282.1 2.5 T05 13 692 .279 193
1983 315.4 2.5 788 13 775 .233 181
1984~
20006* 350.4/yr. 2.5 876/yr. 13/yr. 863 .948 811
2,528

*System reaches 40 MW capacity in 1984
returnsbecane constant. ’

The present value of the transmission system is Just over 20% ($2,528,000 present value
vs. $2,414,000 capital cost).

£ abvd
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Generation Plant

Analysis of the geothermal generating plant and the portion of the
69 KV transmission network which will be utilized by the 10.5 MW Tiwi
plant follows:

A.

Generation Costs

1)

5)

initial capital (investment) cost for generation is $3,790,000

(including $60,000 training and $393,000 escalation) and for
transmission $2,414,000. Escalation on the plant is intended
to cover all reasonable delays. For the purpose of the
economic analysis, an expected escalation is more realistic
than using the upper limit. Therefore, $3,534,000 is used

as a generating plant capital cost for the purpose of
computing the project economics.

annual steam payment to Union and NPC for amortization of
fixed investment and steam plant operation. To Union

5.5 mills U.S. and to NPC .833 mills U.S. based on power at
Bus, 90% plant factor or 82.6 GWH/Yr -~ $516,000/yr.

annual interim replacement .35% of generating plant capital
costs $12,500/year.

annual insurance and taxes 1.0% of generating plant capital
costs $35,800/year

annual operating and maintenance of generating plant 1% of
U.S. dollar capital costs $29,200.

Transmission Costs

1)

Tiwi 10.5 MW unit use of 69 KV line. The line has a capacity
of about 40 MW or the 10.5 MW Tiwi unit will use approxi-
mately 26% of line capacity. Remaining line capacity will

be used for transmission of power north when larger Tiwi
units are installed or for transmission south with growth

in southern Luzon load. We attribute 26% of 69 KV line

costs to power from 10.5 MW Tiwi unit power or 26% of capital
costs ~- $650,000.

annual operation and maintenance of transmission line is
$13,000/year or for sale of Tiwi generated power 26% x
$13,000 =« $2,400/year.

line loss is estimated to represent a 5% decline in revenue
$44,000 year.
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6. Cash Flow Analysis of Generating Plant

Tiwi annual cash costs at 90% loan factor are:

Payment to Union for steam $4sk4,000
Interim replacement 12,500
Insurance and taxes 35,800
Overations and maintenance 29,200

$531,500

or 6.4 mill/KWH at plant bus.

* Non-cash annual cost items are amortization and interest on capital
investment including NPC investment in reservoir exploration.

The cash costs can be covered using the 8.3 mills/KWH power rate
projected for the purchase of power at Naga via the 230 KV trans-
mission line with 1.9 mills/KWH available to cover non-cash cost
items. .833 mill/KWH estimated to service NPC investment in the
field and servicing generating plant debt which will require about
3.5 mille per KWH at plant tus. In other words, the 10.5 MW unit,
if compared to unit prices at Naga via the 230 KV line, would
require a subsidy of about 2.43 mills per KWH or about $200,000
annually to assist in debt service. This subsidy would be required
if terms to NPC were commercial in nature --7T%.
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C. Revenues (Benefits) used in this computation arc strictly those
of revenues earned from the sale of power generated by the
10.5 MW Tiwi plant, figured at 90% load. Wholesale power rate
is P.OT4/KWH or 10.8 mills U.S. Annual revenues are $891,000.

Using the above figures, the rate of return on the generating plant
and transmission plant is:

annual revenues - 10.8 mills x 82.5 GWH/year = $8213000
capital costs = $4.18 million

annual operating costs - $6h3!000

funds available to service debt using annual is $2h8,000.

Using this annual margin the internal rate of return is:
$4,180,000 + $248,000 = 16.8 = present value factor

or a rate of return over 30 years of ebout L4-1/2%.
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Union (PGI)/NPC Contract

The subject contract is of major importance to the project because
it governs the terms and conditions under which steam (the energy
source) will be provided for power generation. This includes
exploration for geothermal resources, production of steam, and
reinjection of effluent back into the reservoir. Salient fea-
tures of the contract are discussed below.

Under the terms of the contract, NPC is responsible for all
Philippine currency costs not to exceed 25% of the total
"operating expenses" incurred by Union/PGI in any fiscal year.
Union/PGI is responsible for all foreign exchange development
costs and local costs for which NPC is not responsible, i.e.,
exceeding the 25% figure.

Union 0il (PGI) obtained no ownership rights in the field. To
recoup its investment which is estimated by Union officials to
reach a meximum net investment (Investment Minus Local Cost
Reimbursements) for the Tiwi field of $16.4 million by 1979 —-
Union will receive payment in proportion to the electricity
generated. Union will be paid the peso equivalent of 2.5 U.S.
mills per kilowatt hour generated as reimbursement for expenses
incurred by Union/PGI in conducting Exploration, Exploitation
and Efficient Handling Operations. In addition, NPC will pay
the peso equivalent of 3.0 U.S. mills per kilowatt hour genera-
ted as compensation for services rendered pursuant to the con-
tract. In other words, for steam to produce power, NPC pays 5.5
U.5. mills peso equivalent per KWH of that power which is sold
(guarantied conversion to dollsr at a fair rate).

Under the terms of the PGI/NPC contract, after the provision and
installation of the first plant, which will complete the experi-
mental phase of the operation, Union/PGI will continue its
exploration upon notification to do so by NPC. At such time as

PGI has discovered geothermal resources in sufficient quantity

to supply a generating plant with a capacity of approximately

>0 MW, it will conduct such engineering and geological studies

and tests as are necessary to reasonably define the quantity and
quality of the resources, and if determined sufficient and
suitable for power generation, it will be offered to NPC. NPC
will have ninety (90) days from the date of such offer to evaluate
the information included in the offer and to determine whether

the feasibility criteria provided for have been met. The
feasibility tests require that (a) the cost of producing electrical
energy from the geothermel plant shall not exceed eighty five per-
cent of the cost of production from a 150,000 kilowatt conventional
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oll-fired steam plant; and (b) the gross revenues of the plant
shall be such that, after deducting payment to Union/PGI and

NPC's share of Operating costs, the remaining balance shall

be at least sufficient to meet debt service on the entire capital
investment for the plant. This schedule of installation is to
proceed until 250,000 kw capacity has been offered and accepted
by the NPC. Portions of this contract may have to be renegotiated
as the situation changes.

Rote: Union has applied for political risk insurance to cover
its investment in Tiwi through OPIC, and a decision on the
application is scheduled for consideration at the May or June
Board meeting at OPIC.
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Tmpact of Present and Future Project on Environment

Tiwl Area

The Tiwl area is largelyagricultural. It is situated on g piedmont
plane developed with irrigated rice paddies in the lower elevations and
coconut orchards on the higher ground. The municipality of Tiwi is
residential. Within the geothermal preserve is a hot springs resort area
and a National Park which features a surface thermal manifestation of
bolling fumaroles and hot springs.

Etffect on present use of the area: Each well drilled will require a

well site of 1-1/2 acres during the drilling and testing operations. The
production of each well (super heated water) will be transported through
pPiping to a central gathering complex located adjacent to each plant csite.
The pipeline right-of-way will be 25 feet wide to include an access road,
The piping will consist of various sizes of steel pipe supported on con-
crete pilars and insulated with fiberglass and asbestos covering. A few
retaining ponds, probably one per plant, will be constructed for gathering,
retaining and cooling condensate. Each pond will require a site of about
2-1/2 to 3 acres. Except for a portion of the drill site which will be
restored when production commences, these areas will be removed from
present agricultural use until eventual abandonment at the end of the
project. The total acreage developed by each 50 MW plant will be initially
240 acres. Of this 240 acres, 18 acres will be required for well sites,

8 acres for access roads and pipeline right-of-way, and 3 acres for a
retaining pond in addition to the plant area and relief station complex of
5 acres, for a total utilized area of 34 acres or 14% of the developed
area, Additional drilllng for each plant will involve 30 acres for well
sites and 10 acres for right-of-way adding 4O acres utilized area to
develop 600 acres. In sumary, for each 50 MW plant operated, T4 acres

of well sites, roads, right-of-ways, ponds and plant complex will be
removed from present use.

Visual impact: The construction of well and Plant sites and right-of-ways
will alter the appearance of the area by requiring f£ill construction in
the rice paddy areas and clearing of vegetation from orchard and dormat
land areas. The structures on these sites and right-of-ways will consist
of low lying pipes not exceeding 10 feet in elevation, and separation
facilities not exceeding 12 feet in elevation at each well. Most valving
and piping will be insulated with smooth surface covers which will not be
unsightly and will do much tq minimize the visual unattractiveness of this
type of equipment.

White steam plumes will be emitted at various points within the entire
complex.  These will be episodic occurrences of short duration except for the
plant cooling tower vepor which will be continuous.

A drilling derrick and associated equipment will be required at each
site for about 40 to 50 days of operation when each well is initially
drilled.
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Effect on air quality: Drilling and construction will require conven-
tional gasoline and diesel powered cquipment that emit the usual exhaust
fumes. These quantities are not objectionable. Testing of the well
releases large volumes of geothermal fluids as steam into the air. The
water vapor condenses and less than five percent of the total gaseous
emision is incondensable. This incondensable portion is 99.5% carbon
dioxide with the remainder largely nitrogen with minute quantitie:z of
ammonie and methane and a trace amount of hydrogen sulfide. This small
emount of gas is not objectionable in nature nor is it explosive or
inflamable. Operatlons of the steam gathering system will require several
points of episodic steam venting. These emissions will be relatively small
and their nature as described above.

Effect on noise level: Drilling and construction equipment will be suit-
ably muffled and will not present a unique noise pollution problem during
the drilling and construction phase. The construction program is a

mobile operation and the equipment will not be present and operating at

any one place for long period: of time, but will move-on to other locations
as work on one site is finished. The testing of wells and operation of the
steam lines require periodic release of steam which will be properly
muffled to create noise levels far below United States standards for cafety.
Noise pollution has been one of the objectionable features of other
goethermal developments and much effort has gone into noise sbatement
equipment design and operational procedures to minimize noise. This
expertise has been applied in the Tiwi operation and will continue to be
utilized to eliminate objectionable noise.

Effect on water supply: The production of geothermal fluids from deep
reservoirs does not interfere with the quantity or quality of near-surface
fresh water sources of the cammunity. Wells will be cased with three
concentric cemented casings to a depth of 250+ feet and two concentric
cemented casings to 100+ fcet. In this way, no co-mingling of geothermal
fluids with fresh water strata can occur. The residual water from the
separatlion facilities will be kept physically out-of-contact with fresh
water supplies and retained in ponds and transported in sealed conduits

so that no contamination of domestic or agricultural water will take place.
The geothermal effluent contains 10,000 ppm total solids which is mostly
sodium chloride with some boron. No poisonous compounds which would
endanger human or animal life are present in the geothermal water.

The water from the pilot plant will be transported to and disposed of
in the ocean. The discharge of the 10,500 kilowatt plant will be about 40O

gpm.

Reinjection of the effluent may become desirable or necessary after the
initial operation of thec pilot plant. From a resource evaluation standpoint,
relnjection during the initial years of operation would mask the pressure
depletion effect of fluid withdrawal from the geothermal reservoir and
cause the evaluation of the resource size to be practically impossible. The
initlal reservoir testing is designed to cause the most adverse conditions
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pessible to manifest themselves early to provide the data necessery for
estimating reservoir parameters and arriving at an optimum reservoir
management program to conserve the resource.

Possible subsidence: Extraction of large volumes of fluids can under
certain geologic and hydrologic conditions, cause ground subsidence.
The conditions necessary for cubsidence are not apparent at the Tiwi
erea. The reservoir 1s highly competent altered volcanic rock with
relatively low porosity that should not settle duc to fluid withdrawal.
The geothermal cell is believed to contain migrating and convecting
flulds which will be replaced from natural water sources and result in
little or no net withdrawal that would cause subsidence. Nevertheless,
the pilot plant operation will be monitored to determine the existence
of a possible subsidence problem and corrective measures will be taken
as necessary.

Reinjection of production effluent would amount to 80% of the pro-
duced fluids and most likely relieve any subsidence problem that would
occur,

Effect of effluent disposal into ocean: Plans for disposed of Tiwi
10.5 MW plant effluent are to usc the nearby ocean. Point of entry
will be where the Visitang Naga River enters the Philippine Sea.
Effluent freu the plant will be cooled in ponds prior to injection into
the river. The Tiwl reservoir produces no toxic substance that would
negatively effect the marine environment. Because the 10.5 MW plant
will only discharge 400 gpm the effect of thermsl pollution will be
minimal, With future larger units, unless effluent is reinjected into
the reservoir, the thermal polluting effect of the effluent on the
marine environment could be signficant, Before larger unlts are
installed a complete analysis of the problem will he nceded.

Alternatives to proposed develomment: The rapidly increasing requircment
for power in the Philippines necessitates construction of additional power
plants. The only known fuel source indigenous to the Philippines is the
geothermal resource at Tiwi. If this resource is not developed, all new
povwer plants will be fuel oll cources. These plants will add to the
present air and thermal poliution levels of the Manils area. In contrast,
the Tiwl development will not only have less impact, but the impact will
be removed from the highly developed area of Manila.




Table I

Composition of Noncondensables

in Flashed Steam

Naglagbong No. 1
February 21, 1973

Comgound
Methane

Ethane
Propane
Hydrogen
Ammonia

Nitrogen &
Carbon Monoxide

Hydrogen Sulfide

Carbon Dioxide

0.07
0.0
99.46

Annex 10
Page U
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Table II
Composition of Separator Water
Naglagbong No. 1
February 21, 1973

Temperature 120°F
pH 6.3
Sp. Grav. @ 60°F 1.006
Total Solids ' 10,385 ppm
Chloride 5,606 ppm
Carbonates - (not detected, <1.0)
Bicarbonates 40 ppm
Sulphate 30 ppm
Nitrate -~ (not detected, <1.0)
Ammonia/Nitrogen .4 ppm
Phosphate - (not detected, <1.4)
Hydrogen Sulphide - (not detected, <1.0)
Boron 62 ppm
Silicon 118 ppm »
Sodium 3,180 ppm
Potassium 242 ppm
Calcium 125 ppm
Spectographic Analyse
Major (>10%) Sodium
Moderate (1-10%) Calcium, Potassium
8light (0.1-1%) Boron, Silicon, Strontium
Trace (<.18) Aluminum, Barium, Copper, Iron,

Magnesium, Manganese



