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The dawn of nuclear power in the Philippines had its beginnings some
18 years ago with the creation by law in 1958 of the Philippine Atomic Energy
Commission (PAEC), the government agency responsible for the promotion of the
peaceful uses of atomic energy. Since then, the significant events in chro-
nological order, that led to the eventual decision in 1973 to establish the
first nuclear power plant in the country include the following:

1. Formation in 1958 of an Ad Hoc Committee composed of representatives
from PAEC, National Power Corporation (NPC), Manila Electric Company (MERALCO),
Bureau of Mines, the Philippine Electric Operators Association and the
Philippine Chamber of Industries. The Committee's main responsibility is to
study the electric power supply and demand in the Luzon area (the largest and
most developed island in the country) and to advise the PAEC Commissioner on
the possible introduction of nuclear power in the Luzon Electric Power Grid.

A preliminary Assistance Mission from IAEA visited the country in 1959
to study also the nuclear power development in the country.

2. Upon the request of the Philippine Government, a UNDP-IAEA assisted
Pre-investment Study on Power, including Nuclear Power in Luzon, was under-
taken in 1964-1966. The results of the study indicated the economic compe-
titiveness of nuclear power units of the 300 to 400 MWe sizes as compared
with the alternative oil-fired plants for commissioning in the early 70's
that the higher initial capital investment of the nuclear units would be
offset by the annual fuel-cost savings to be derived from the use of nuclear
plants; and that beyond 1979, net operating savings could be generated.



3. Encouraged by the Pre-Investment Study recommendations, MERALCO
asked in 1968 for international tenders for nuclear and conventional oil-
fired units. However, due to the attractively low-oil prices offered by
the oil companies, MERALCO Management decided to defer its nuclear plant
project indefinitely.

4. The Pre-lnvestment Study also provided a technically sound justi-
fication for making further preparations for the eventual introduction of
nuclear power In the country. Toward this end,

a. The Atomic Energy Regulatory and Liability Act was passed
by the Philippine Congress in 1968. This Act laid the
legal basis for the promulgation of rules and regulations
pertinent to the licensing of atomic energy facilities,
and for ensuring a system of nuclear indemnity in case of
claims arising from injury or damage due to occurrences
of a nuclear Incident; and

b. A nuclear siting team composed of PAEC, NPC and MERALCO
engineers was created. Five sites in Luzon were selected
from which some engineering and environmental data were
gathered.

5. In 1971, the government submitted a second request for UNDP-IAEA
support, this time, a Feasibility Study for Nuclear Power in Luzon. For
purposes of this study, a Presidential Committee for Nuclear Power Study
was constituted in order to provide support and coordination with the UNDP-
IAEA teams to be working on the requested feasibility study. The study was
undertaken for a 2-year period from 1971 to 1972.

6. In 1972, a crisis government was created in the Philippines. Among
the Presidential Decrees issued later were the following:

a. P.D. 40, mandating NPC as the sole agency responsible for
undertaking the generation of electricity in the country,
thus de facto assigning to it the implementation of the
nuclear power project.

b. P.D. 647, decreeing that uranium, thorium and other radio-
active minerals are properties of the Government and not
subject to mining dispositions and locations, and giving
incentives to discoverer of such minerals.

7. In July 1973, the UNDP-IAEA Feasibility Study Report was submitted
to the President of the Philippines. Upon receipt of this report, the
President announced his decision to establish the first nuclear power plant
and concurrently assigned the responsibility for the construction and manage-
ment of the plant.



NUCLEAR POWER PROGRAM

The Presidential decision in 1973 served as the signal for NPC and
PAEC to initiate programs on nuclear power development within their respec-
tive areas of responsibility. The NPC immediately worked on the following:

a. Detailed engineering and environmental investigations on the
proposed site for the first nuclear plant;

b. Selection of the nuclear plant system and; contract negotiations
with the vendor; and

c. Negotiations for project loans with foreign and local financing
institutions. The charter of NPC had to be amended to increase
the scope of corporation's activities, and the ceiling of its
total borrowings.

The PAEC, in addition to the restructuring of its organization for effective
discharge of its regulatory responsibility, formulated a program of activities
related to the nuclear fuel cycle and public acceptance of nuclear power.
Nuclear manpower training became a joint undertaking of PAEC and NPC, with
the cooperation of the state university.

The electric generating capacity schedule developed by X3PC in late 1973
envisioned a 600 MWe nuclear unit starting commercial operation in 1982
followed by a series of 10 more units in at least three sites aggregating
an installed nuclear capacity of 8900 MWe by the end of the century. Subse-
quently, .the sudden oil price increases in the same year started to adverse-
ly affect the national economy forcing the government to adopt energy con-
servation measures and accelerate the development of the indigenous hydro
and geothermal power sources while slowing down all capital intensive power
projects like nuclear plants. The Luzon Grid Electric system forecasts
were revised several times. The latest energy plan developed in September
1976, showed a much reduced nuclear power contribution of 3900 MWe, repre-
senting roughly 25% of the Luzon Grid generating capacity by the year 2000.

Nuclear manpower training for both the flPC and PAEC is also being
stepped up with planned formal and non-formal education programs. In ad-
dition to the PAEC and nuclear plant vendor training courses, a graduate
program leading to a master's degree in nuclear engineering has been re-
established at University of the Philippines, with assured financial support
given by NPC and PAEC.



PROBLEMS OF NUCLEAR POWER DEVELOPMENT •.

Nuclear power today is faced with several interrelated technical, econo-
mic and social problems the solutions of some of which may call for inter-
national cooperation and understanding. The problem areas which the Philip-
pine Government considers critical for the continuing utilization of nuclear
power in the country are the following:

1. Financing requirements of nuclear plant projects
2. Continuing availability of nuclear fuel
3. Reprocessing of spent fuel
4. Nuclear waste disposal
5. Public acceptance of nuclear power i
6. Development of local capability

FINANCING REQUIREMENTS

The nuclear plant project currently under construction is by far the
most capital-intensive single undertaking requiring substantial foreign
expenditures ever ventured by the government. Foreign loans aggregating
about $800 million secured for the project alone pose a big burden on the
government balance of payment. The Philippine economy cannot afford to incur
another foreign indebtedness for another nuclear unit until the first one
becomes operational. For this reason, notwithstanding the economic benefits
of a twin-unit order, the programmed addition of a second nuclear plant unit i
has been pushed back to 1988 or at least six years after completion of the I
first one. I

The nuclear power plant costs have considerably increased during the
last three years. This made the financing for projects of this nature, too,
involved and difficult to secure in addition to the long time periods needed
in the arrangement of loans from a consortium of banking institutions. With
these difficulties, compounded by the increasing cost of such plants, it is
likely that before the second nuclear unit would be ordered, the government
would first consider the economic viability of the project in comparison
with other energy system alternatives.

AVAILABILITY OF NUCLEAR FUEL

The uranium reserves expected to be mined in the country are insufficient
to support the operation over the technical lifetime of the nuclear power
plants currently programmed for construction within this century. Foreign
supply of uranium fuel as well as of enrichment services must be assured.
The nuclear fuel needed for the first unit's initial core load is still being
negotiated with foreign suppliers. There are indications that nuclear fuel
is following the path made by fuel oil in that its availability is being
controlled by the uranium producer countries and the international market
prices for the material are rapidly rising.



Now, no reactor vendor seems willing to supply the lifetime fuel
requirements of the reactor it sells. It is expected that procurement of
uranium from abroad at the proper quantity and at a reasonable price will
become extremely difficult.

The available uranium enrichment capacity, on a worldwide basis is
still much less than the anticipated demand for such services. Furthermore,
fuel enrichment services are getting to be expensive as well as politically
controlled by the supplier governments. There is a need for international
agreement on this front part of the nuclear fuel cycle to insure continuing
availability of the fuel and enrichment services at reasonable costs.
Unless such understanding is reached, the nuclear plant equipment importing
countries would be asking for assurance of lifetime supply of fuel and
services as a condition on the plant supply contracts.

In the meantime, the PAEC in cooperation with the Bureau of Mines,
intensified efforts for the study and delineation of uranium and thorium
mineralizations in the country. Potential sources of uranium-bearing ores
in a few areas have already been located but the uranium concentration is
very low and the probable reserves quite limited. Laboratory scale proces-
sing of the ores from one mining area for the production of yellow cake is
currently being undertaken with expert assistance from the IAEA.

SPENT FUEL REPROCESSING

The back end of the fuel cycle is another area of international concern.
The Philippines is eagerly watching developments on the United States propo-
sal for a three-year moratorium on the transfer of reprocessing technology
while waiting for the results of the IAEA study on regional fuel cycle centers.

The fuel economics of light water reactors dictate that their spent
fuel elements be reprocessed in order to recover the unburned uranium and
produced plutonium for recycling in the fabrication new fuel elements.
With the present concern on nuclear proliferation, fuel importing countries
like the Philippines will either have to wait for decisions of the technology-
supplier countries on the closing of the back end of the fuel cycle or start
adopting the "throw-away" approach.

The Philippines, as well as other developing countires with modest
nuclear power programs would find it uneconomical to establish national
reprocessing plants and would opt for the establishment of such plants on a
regional basis. The IAEA studies are expected to catalyze discussions among
interested Member States on possible establishment of such regional centers.



DISPOSAL OF NUCLEAR WASTES

Storing and taking care of other people's wastes in one's own backyard
is an idea that is expected to meet strong public objections. As a matter
of fact, one European reprocessing company has already made it known that
the wastes generated from the reprocessing of fuel from other countries will
be returned to those countries where the spent fuel originated. Unless
international nuclear waste storage sites are established, practically every
country with a nuclear power program will be forced to develop at least one
site within its territorial boundaries for the management of its nuclear
wastes.

The Philippines is already adopting this attitude and a temporary nuclear
waste storage site isbeing considered to be established in one of the islands.
The country being situated in a volcanic belt, we cannot ensure long-term
stability of its geologic structures. There is no known stable salt rock
formation in any of the islands. For this reason, our hopes for long-term
storage and ultimate disposal of nuclear wastes will be on the establishment
of an international waste burial sites.

PUBLIC ACCEPTANCE

With regards to the public acceptance of nuclear power, not much efforts
have been devoted to this program inasmuch as the first nuclear power plant
project is still in the very early stages of construction. The PAEC, however,
is already conducting information drives to acquaint the public on the
applications and beneficial uses of atomic energy in general. These drives
are expected to increase in tempo and zero in on nuclear power in the coming
few years.

DEVELOPMENT OF LOCAL CAPABILITY

Local industry participation in certain areas already exists as re-
flected in the subcontracts awarded in the Bataan nuclear power project.
However, there is still a need to encourage and develop other industries
to further minimize dependency on foreign expertise, technology, goods, and
services. The Philippines is actively pursuing this path.

CONCLUSION

The Philippines which had looked forward to a nuclear-oriented power
generation system for the past several years, is expected to realize this
by 1982. Along the way and even beyond this date, we foresee problems to
tackle and alternative solutions to pursue. A developing country like ours
which has heretofore depended largely on foreign technology, must have to
encourage local industrial and engineering infrastructures to play a role
in the varied activities of the nuclear projects. Their involvement will
mean valuable experience for future technological undertakings, and confi-
dence in local industrial capability.



Nuclear power reactors, except for some siting requirements, can be
virtually located anywhere. The introduction of floating reactors may even
revolutionize the siting of reactors in a multi-island country like ours,
where one concept could involve a reactor based off-shore and serving the
needs of several islands.

The training activities will be continued and expanded in scope to
meet various manpower requirements, including upgrading of local training
centers and adoption of more progressive training programs.

The problems that come in the wake of this commitment to the nuclear
power program pose a challenge to the country's ability and resources to
solve them. The joint efforts of all agencies involved are needed to make
the prospects brighter and problems lighter.

Further, we are hopeful that encouraging developments will soon take
place on the establishment of nuclear fuel cycle center on a regional or
international bases. Such centers will greatly increase the benefits that
could accrue to developing countries in the peaceful uses of nuclear power,
help reduce considerably the radwaste problems and open a new dimension in
the effective application of international surveillance on special nuclear
materials against diversion.


