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Abstract

Focus on ocean, solar and wind energy resources is emphasized in the
proposed program as the means to achieve the goal of converting the
Philippines into an energy exporter in the future. A nationwide assessment
of the availability of these renewable resources for large-scale energy
generation is first in the series of activities proposed. Establishment of a
renewable energy resource administration system expected to open up
wide opportunities for private sector participation. A center for renewable
energy development and application is envisioned to provide leadership
and technical guidance.

Short-term targets include: a) establishment of solar manufacturing plants
in the country; b) extensive application of solar energy systems such as
solar water heaters, solar pumps and solar refrigerators; c) piloting of one
megawatt tidal current plant in an appropriate site such as in San
Bernardino Strait, Hinatuan Passage and Basiao Channel and d) design
and packaging of power plants for specific areas identified through
accurate resource assessment.

Long-term targets include: 1) establishment of an Asian power grid; b)
establishment of an Asian power market centered in the Philippines; c)
construction of large-scale ocean, solar and wind power plants; and d)
establishment of manufacturing industries for various facets of ocean,
solar and wind power systems.

Development of ocean, solar and wind energy systems would provide the
Philippines the technological and economic advantage to approach the
goal of becoming an energy exporter in the future. If the pole-vaulting
program is seriously pursued from now, the Philippines would have the
superiority in energy technology and resource availability twenty years
hence when neighboring countries would start feeling the problem of
dwindling fossil fuels that they have in abundance at present.
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Background

To convert the Philippines into an energy exporter in east Asia is one of
the 'must do1 programs identified under the pole-vaulting strategy of the
Philippines as embodied in the report on "Pole-Vaulting into the 21st
century'.

In a meeting of specialists in the field of energy, including those in the
upstream and downstream sectors, the proposal was evaluated as to
whether it is workable in the light of present day realities and foreseeable
development in the future. The 30-year Philippine Energy Plan was a
major factor in this evaluation. It became a clear that this pole-vaulting
program on energy could be undertaken alongside the national energy
plan. While the displacement of imported fuels by indigenous energy is a
primary goal of the national energy plan, the rapid development and large-
scale utilization of indigenous energy resources would be the primary goal
of the pole-vaulting program.

Constraints and Opportunities

On top of the various components of the thirty-year national energy plan,
the pole-vaulting program on energy aims to convert the country into an
energy exporter. This can be attained if constraints are overcome and
opportunities are taken to advantage. Five categories of constraints and
opportunities have been identified; namely: 1) Resource availability; 2)
Economics; 3) Technology; 4) Geography; and 5) Environment (Table 1.)

• Resource Availability

Traditional sources of indigenous energy are not enough to provide
enrage self-sufficiency. Figure 1 shows that throughout the 30-year
planning period ending 2025, the projected energy self-sufficiency level
is only a little over 40%. This means that about 60% of our annual
energy supply has to be imported.

More alarmingly, the amount of discovered and recoverable resource at
present, as shown in Table 2, is only about 29,000 MW. This is just
about 12% of the total energy resource demand by year 2025.

If we consider, however, the undiscovered and undefined resources,
the total energy resources of the country appear to be staggeringly
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more than local demand. The key is the potential of ocean.^solar and
wind energy. Rough estimates show as much as 266 million MW from
these energy resources which is staggeringly greater than the 250,000
MW total energy demand of the country by year 2025.

Economics

The cost of installing power plants using imported and traditional
energy materials e.g. coal and oil, is oftentimes lower than power plants
using indigenous energy resources such as hydro, geothermal and
solar. Table 3 shows the cost of installing 1 KW of power capacity
using different types of energy resources. Relative to fossil-fuel based
plants, renewable energy power plants, are generally more expensive.

On the other hand, the high cost of indigenous energy resources may
be overcome by economics of scale. The bigger the production
capacity, the lower the capital cost as well as the generation cost on a
per energy unit basis.

Technology

An energy exporter needs superior technology that will enable it to
compete with other countries. The Philippines cannot claim such an
advantage at present. It is to be noted, however, that technologies for
ocean, solar and wind energy are just emerging and that the Philippines
could gain advantage in this area through research and adoption of
these technologies (Table 4). The Philippine experience in the use of
solar and wind energy technologies which are confined to small-scale
power generation could be upgraded towards more cost-effective and
large-scale systems.

Geography

The archipelagic nature of the country makes it very difficult to achieve
economies of scale particularly on power generation. Extensive grid
interconnection could however overcome this constraint. The
Philippine grid can be interconnected with neighboring countries. Being
central to major Asian economies, the Philippines can thereby utilize
this market link to advantage.

Environment

Traditional sources of energy pose problem to the environment. Power
plants using fossil fuels emit sulfur dioxides, nitrogen oxides and other
toxic gases to the atmosphere that contribute to the so-called
"greenhouse effect".

New and renewable sources of energy, on the other hand, such as
ocean, solar and wind are environment-friendly.



Conclusion

Based on the above considerations, the goal for the Philippines to become
an energy exporter can be achieved through extensive development and
utilization of ocean, solar and wind energy resources.

The Pole-Vaulting Program for Energy

Strategies

The general strategy of the program is to focus on the development of
ocean, solar and wind energy resources - the OSW strategy.

Specific Strategies will be concentrated on the following areas:

Specific Strategy

• Efficiently carry out the on-going program under the 30-year National
Philippine Energy Plan to provide a firm foundation for this pole-vaulting
program;

• In the implementation of the National Energy Plan, maximize the
contribution of indigenous energy resources, such as hydro, geothermal
and biomass;

• Rapid ocean, solar and wind energy resource assessment using
satellite and other advance technologies;

• Immediate ground-truthing or verification of the resources indicated by
the rapid assessment; resources by the use of advance information
technologies and to tap international scientific expertise;

• Comprehensive local manpower development on the research and
development aspects of these OSW technologies;

• Promote the establishment of an Asian Power market among our Asian
neighbors to ensure that the power generated will have a market; and

• Establish an administration system for the OSW resources in the
Philippines.

Action Plans

To carry out these strategies, specific action plans have been identified.
Short-term plans with a five-year time period (1997-2001) have been
estimated to cost about US$30 million. These include:

• Preparation within 1997 of an Executive Order to establish a system of
administering exclusive areas for OSW development and utilization;

• Establishment of a Center for Renewable Energy Development and
Application (CREDA) within the next two years. With a funding
requirement of US$13 million; this center will be tasked to undertake
the following:



> The design and packaging of power plants for area§ identified by
previous resource assessment to have significant potential for
wave, tidal current and ocean thermal systems;

> The enhancement and acceleration particularly of the site-specific
wind mapping program of the DOE;

> The conduct of feasibility studies for large-scale power generation
from solar and wind resources;

> The promotion of investments in projects of OSW resources;
> Promote the application of solar energy systems such as solar

water, heaters, solar pumps, solar refrigerators and the like as an
instrument of demand side management; and

J* Promote the establishment of solar manufacturing plants.

The administrative cost and capital outlay for these activities will entail
about US$5.4 million.

• Conduct of on-site wave energy measurements in previously identified
promising areas. These include the Babuyan Islands in Batanes, the
northeast section of Cagayan, the areas of Camarines Sur, Sorsogon
and Catanduanes fronting the pacific, eastern coast of Samar, Davao
Oriental, Infanta, Bolinao and the northeast portion of llocos Norte.

• Piloting of a 1MW tidal current plant in cooperation with a private
group-Asia Power International, DOST, DOE and the National Power
Corporation; and

• Detailed resource assessments for tidal current and ocean thermal
energy with the use of satellite technologies like the ERSDAC of Japan.
These sites include the San Bernardino Straits, the Hinatuan Passage,
Basiao Channel and others.

These tasks under the short term plan shall require a comprehensive and
sustained manpower development program in these technologies which will
entail a financial requirement of about US$6 million over a nine-year period.

Over the long-term, plans will be concentrated in putting up OSW plants and
ensuring the market for the power generated from these systems. These
plans include:

• The establishment of an Asian Power Grid;
• The establishment of an Asian Power market centered int he Philippines;
• The construction of large-scale OSW power plants; and
• The setting-up of manufacturing industries for various facets of OSW

power systems.
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Table 1. Constraints and Opportunities
of the Pole-Vaulting Program for Energy

Major Factors

Resource
Availability

Economics

Technology

Geography

L.ivironment

Constraints

Traditional sources of indigenous
energy are not enough to provide
energy self-sufficiency.

The cost of installing power plants
using imported and traditional
energy materials e.g. coal and oil
is often times lower than power
plants using indigenous energy
resources such as hydro, geother-
mal and solar.

An energy exporter needs superior
technologies that will enable it to
compete with the rest of the world.
The Philippines can not claim such
advantage at present.

Archipelagic situation limits
economies of scale in power
generation.

Traditional sources of energy pose

problems to the environment.

Opportunities

If ocean, solar and wind resources are
. considered, the total energy resources
of the country is more than enough for
local use.

High cost of indigenous energy
resources may be overcome by
economies of scale.

Advance technologies may be .
adapted and developed for large-scale
production of ocean, solar and wind
energy through conscious and
determined effort of government and
the private sector.

The country is central to Asian
economies and situated in area of vast
ocean, solar and wind resources.

New and renewable sources of energy

such as ocean, solar and wind are

environment friendly.
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Table 2. Indigenous Energy Resources in the Philippines vs. Total Energy Resource Demand
(MW Equivalent, MWE)

Resource

NON-RENEWABLE "

Oi l

Gas

Coal

Nuclear

RENEWABLE

Hydro

Geolhormal

Biomass

SUH-TOTAl

Ocean

OTEC

Wave

Ocean Current

Tidal

Wind

Solar

SUB-TOTAL

GRAND TOTAL

Discovered/Defined/

Recoverable

602

3,306

2,900

•

12,300

3,700

6,500

2'),:WJII

-

-

•

-

200

-

200

2<),.1HH

Undiscovered/Undefined/

may be Recoverable

20,670

34,487

3,700

-

-

1,300

6,000

G6,1S7

265 mill ion v

50,000 v

-

-

-

»64,000 v

265,914,000

265,9110,157

Total Energy Resource

21,271

37,874

6,600

-

12,300

5,000

12,500

<J5,545

265 mill ion

50,000

-

200

864,000

265,914,200

266,000,545

Total Energy Resource

Demand s/

150,097

21,795

45,456

2,400 v

7,065

6,309

13,425 u

247,347

1,000

959

342

2,301

24<),f,1»

}/ figure* are in installed capacity for 2S yean

2/ Macarawn, 1989

VOctaoor, 1996

•VPNOC, 1995

5/ Projected demand by 2025, including imported oil and coal

U including wood/woodwasM

7/ Nuclear energy reiource lo be Imported beginning 2022
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Table 3. Estimated Capacity Cost of Conventional and NRE Power Projects

Resource

Oil
Gas
Coal
Hydro
Geothermal

Biomass
Ricehull

Bagasse
Municipal Solid Waste

Ocean
Otec (Floating-moored)

(Land-based)
Tidal

Solar

Wind

Unit Cost (US $/kW)

900
750

1,150

2,000
2,000

1,400

1,335
2,500

11,000
4,800
1,600

7,000

1,000



Table 4. Status of Ocean Energy Options

OCEAN ENERGY TECHNOLOGIES

1. Ocean Current Systems

It has been suggested that underwater
"windmill" or turbines might be put into the
flow of these currents and the moving water
could then drive turbines and produce
electricity

2. Ocean Thermal Energy

Conversion System (OTEQ

The concept uses the temperature difference
between the warm surface water and the
cold waters from the depths of the sea to
operate a thermodynamic cycle and generate
electricity using liquid ammonia as the
working fluid to operate a turbine

3. Tidal Power Systems

Tidal Power is harnessed by utilizing the
recurring rise and fall of coastal waters in
response to the gravitational forces of the sun
and the moon.

4. Wave Energy Systems

Waves are generated by large-scale wind
systems which, in turn, are derived from
solar energy. The seas act as a large
collecting area and the inertia of water
provides short-time storage which dampens
the effects of variations in the speed of the
wind.

STATUS

Nova Energy Ltd. (Davis Hydro Turbine)-Prototypes were
built and tested by the National Research Council of
Canada from 5kW, 25kW, 70kW between 1982-1985. In
1991, Nova Energy has submitted to the U.S. Department
of the Army, Corp of Engineers, New England Division for
demonstration of the Davis Turbine. This project did not
proceed.

Another turbine called the Tyson turbine was developed
by Warren Tyson of Australia which uses a floating
turbine to extract energy from the flowing water.

The technical proof-of-principle for closed- cycle OTEC
was demonstrated in 1979 by an experimental 50-kWe
gross power located in Hawaii.

-I

Research activities in the 1970's and the early 1980's
indicated that the technical and economic barriers to
OTEC commercialization were more significant than
anticipated.

The USDOE and the Pacific International Center for High
Technology Research of Hawaii are cooperating in a
multi-stepped development of an experimental 165 kW
OTEC system.

Tidal power schemes have been in operation in France
(La Ranee, 240 MWe) since 1966, in USSR (400 kWe) .
since 1967, in Canada (20 MWe) since 1984 and in
China (100 Mwe) since 1987.

Less than 500 kW demo units in UK, Norway, Japan and

the US.

Large-scale commercial applications are not feasible at
the moment due to difficulty of maintaining stations
during stormy seas and the costly power conditioning
equipment required for providing steady outputs under
varying wave conditions.



Table 4.1 Status of Wind Energy Option

Wind Turbine Generator Status

1. Wind is air moving
due to change in pressure
and temperature. Part of
the kinetic energy in the
wind is converted into
rotating shaft power using
wind energy conversion
systems [wind turbine
generator (WTC) &
windpumps).

Wind turbines has increased in size through the years. Experts
envision future wind turbines to be more efficient, less costly and
low maintenance cost. The US-DOE has began a new phase for
its Wind Turbine Development Program which aims to develop
utility-grade wind turbines that can produce electricity at
$0.04/kWhr (PI .053/kWhr or less at moderate wind sites.

As of 1993, about 123,000 WTC have been installed worldwide
with total capacities of about 3,000 MW \ The USA leads the
major users and developers of wind energy in the world with
total rated capacity of 1,700 MW. European countries like UK,
Denmark and Germany are catching up. Asian countries, have
the most number of small-scale units at less than 1 kW/unit. The
largest turbines installed are mostly in Europe with average size
ranging from 100 kW - 340 kW/unit. Also, it is estimated that
around 18,500 MW of capacity will be installed by 2005 in the
USA, India, China, Spain and Germany2. •

The NPC in cooperation with DOST has installed a 10-kW WTG
demo. Unit for small village power in Pagudpud, llocos Norte.
Also, NPC is conducting wind resource assessment in llocos
Norte.

A wind energy resource mapping project will be conducted by
this year by the Renewable Energy Project Support Office (REPSO)
of Winrock International, and the National Renewable Energy
Laboratory (NREL) of US-DOE, in cooperation with DOST and
PNOC. The output of the project will be a wind resource atlas of
the Philippines which will present graphical estimates of average
wind speeds and its power densities.

1 European Directory of Renewable Energy Supplier and Services, James and James Science Publishers Ltd, 1994)
1 " International markets for Wind are Thriving, Says AWEA Study", Windletter, Vol. 23, Issue no. 4, April 1996, USA)
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Table 4.2 Status of Solar Energy Option

Photovoltaic (PV)

Power Systems

A PV power system is a
complete source of
electrical power that uses
solar cells to directly
convert light.

Status

As automation, better designs and improved manufacturing

techniques have been applied to PV, the price has dropped

significantly.

On-going activities on the development of local manufacture of

Balance (BOS) specifically on battery control units, ballast,

inverters and storage batteries.

UP Solar Laboratory is conducting a study on the testing
procedure and develop product standards applicable for all BOS.

Establishment of Philippine Solar Energy Society (local chapter of
International Solar Energy Society) is envisioned to to unit
efforts of PV industry and government to come up with an
effective promotion and commercialization program.


