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• fOREWORD 

SEMINAR -\VoRKSHOP oN NucLEAR PowER 

20 JUNE 2007 
TRADERS HoTEL 

The Seminar-\Vorkshop on Nuclear Power was organized by the 
National Academy of Science and Technology (NAST), the National 
Research Council of the Philippines (NRCP), Philippine Nuclear Research 
Institute (PNRI) and co-organized by the Philippine Council for Industry 
and Engineering Research and Development (PCIERD), Department of 
Energy (DOE), and National Power Corporation (NPC). 

The NAST, through Executive Order 818 issued in 1982, is formally 
charged with the function of advisory body to the President of the Republic 
of the Philippines and the Cabinet on policies concerning science and 
technology in the country. The NAST is also the government's highest 
recognition body on science and technology. Among the issues that NAST 
has involved its expertise include Biotechnology including GMOs, DNA 
Forensic Technology, Bioremediation, Biofuels, Philippine Agriculture, 
Rabies, Virgin Coconut Oil, and Population. 

It has been recognized that, considering the unequivocal effects of 
global warming caused by human activities, including the use of coal-fired 
power plants, the times call for a revisit of the nuclear power option for 
bulk electricity production. The study that will be made is premised on 
keeping Philippine energy options open, while recognizing the absolute 
necessity of an undistracted drive to develop renewable and indigenous 
sources of energy which can be implemented in the short and medium term. 
Under the 25-year development program formulated under President Fidel 
V. Ramos, nuclear power will be considered for the period after 2022. 

The Seminar-\Vorkshop aims to serve as a venue for gathering current 
and relevant information on nuclear power and the Philippine long-term 
energy plan. It is an initial effort to formulate recommendations on the 
future prospects of nuclear power in the country in pursuance of the NAST 
function as advisory body to the President of the Republic of the Philippines 
and the Cabinet on policies concerning science and technology in the country. 

Towards this end, foreign and local experts were invited to share 
their knowledge and experience on energy planning and nuclear power
related issues, (such as human resource development, global energy and 
technology trends, nuclear safety, radioactive waste management, and siting 
aspects) and to exchange views on the possible role of nuclear power in the 
government's efforts to provide affordable energy services. 
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+ EXECUTIVE SUMMARY • 

SEl\UNAR-WORKSHOP ON NUCLEAR POWER 

20 JUNE 2007 
TRADERS HoTEL 

A Seminar-Workshop on Nuclear Power was held on June 20, 2007 under the 
auspices of the National Academy of Science and Technology. Participants from 
government, the academe, and the media took part in the seminar-workshop. The 
seminar-workshop aimed to gather current and relevant information on nuclear power 
and the Philippine long-term energy plan, and to formulate recommendations on the 
future prospects of nuclear power and its contribution in the Philippine energy plan. 
Experts from the International Atomic Energy Agency (IAEA) and Japan exchanged 
views with local experts on the global and regional perspectives of nuclear power, the 
requisite human resources for a nuclear power program, nuclear safety and the role of 
the IAEA in nuclear safety assurance, and radioactive waste management. In the 
workshop, the following issues were tackled, namely, nuclear safety, the environment 
and nuclear power, and energy security/sustainable energy development. 

The principal purpose of nuclear safety assurance is to contr6l radiation risks 
be low the reasonably acceptable level. The most comprehensive system of regulations 
and operations for the safety assurance has been established in the nuclear industry. 
The establishment of an independent nuclear regulatory body through the passage of 
the draft Comprehensive Nuclear Law is vital in the assurance of nuclear safety in 
nuclear power generation, and in enhancing public confidence in the licensing of nuclear 
power in the country. The development of nuclear power is influenced not only by the 
technical and scientific requirements but also by political, economic and social factors. 
Thus, it is important to engage the public in a transparent manner by providing them 
with adequate information on the benefits of, as well as perceived risks from nuclear 
power to enable the public to arrive at an informed decision regarding nuclear power. 

Nuclear power was presented to be providing significant environmental benefits. 
It does not emit carbon dioxide and other greenhouse gases. Thus, it can be used to 
mitigate climate change, specifically, global warming. While the capital cost is higher 
for nuclear relative to fossil fuel-based power plants, the former becomes competitive 
with lower operating and maintenance costs plus the environmental gains cited above. 
The greatest concern of an operating nuclear power plant is the production of radioactive 
waste the bulk of which are low level waste, and the disposal of spent fuel. This concern 
is being addressed by the nuclear power countries and the IAEA. Technologies and 
best practices are shared by countries through international cooperation under the IAEA. 

The Morong site has been well characterized and the BNPP has withstood two 
major disasters (earthquake and t~ Mt. Pinatubo eruption) ''rithin the last 2G years. It 
was held that the BNPP would ha~e to be revisited and the necessary technical and 
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Executive Summary 

economic studies be undertaken to make an informed decision on its viability as a 
nuclear power plant. 

Most of the trained personnel of the utility and the regulatory body have either 
retired or are close to retirement. It is imperative to have a comprehensive human resource 
development program to train a new core of scientists, engineers and technicians to 
work in the various aspects of a nuclear power program such as regulations and licensing, 
siting, construction and operation, security and emergency response, and radioactive 
waste management. 

The participants supported the nuclear power option in the long term and submitted 
recommendations to launch a nuclear power program. To integrate and implement the 
recommendations, the participants recommended for either the reactivation of the Nuclear 
Power Steering Committee or the establishment of a new TaskForce on Nuclear Power. 
The nuclear option needs a long gestation period. If the window for the nuclear option 
is by about 2022 as indicated in the current long-term plan formulated under the Ramos 
administration, the decision on the plan to go nuclear has to be made soon and the 
related studies should be undertaken. 
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• RECOMMENDATIONS 

The Workshop submitted the following recommendations: 

Group 1: NUCLEAR SAFETY 

L An independent nuclear regulatory body should be established through the 
passage of the draft Comprehensive Nuclear Law to boost public confidence 
on the safety of nuclear power. 

2. A comprehensive public information, education and communication (IEC ) 
program should be implemented. Public information is a potent vehicle to 
change perceptions about the safety of nuclear power. 

3. A comprehensive human resource development program should be 
implemented including the recruitment of young professionals, a program to 
encourage students to pursue science-related courses, and the conduct of 
R & D on nuclear science and technology. 

4. A feasibility study should be conducted or the past feasibility study on PNPP 1 
be updated. The feasibility of refurbishing the PNPP and upgrading it to comply 
to current safety standards should be seriously considered. 

5. Safety culture should be promoted. 

Group 2: ENVIRONMENT AND NUCLEAR POWER 

1. A comprehensive IEC program addressing all sectors of the society from 
decision makers to the grass roots should be implemented. The scientific 
community should be involved. 

2. The possibility of utilizing the infrastructure already existing at the BNPP site 
or the BNPP site for a new nuclear power plaut should be considered. 

3. A nuclear power steering committee to coordinate all matters pertaining to 
the promotion and development of nuclear power program should be reactivated 
or established. 

The Group strongly supports the nuclear power option in the long term. 
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Recommendations 

Group 3: ENERGY SECURITY/SUSTAINABLE DEVELOPMENT 

1. 

2. 

The BNPP would have to be revisited and the necessary economic studies be 
undertaken in order to make an informed decision on its viability. After all, it 
had been raised in the moming session that the safety and teclmical issues 
surrounding the TINPP are not anymore part of the question. 

The need for the DOE to consider the long-term horizon when it undertakes 
its next energy plan beyond 2014 is recognized, especially since the nuclear 
option necessitates a long gestation period. The current long-term plan, 
formulated under the Ramos administration, has identified the year 2021 as 
the window for the nuclear option. This means that a decision on the plan to 
go nuclear has to be made soon and therefore, related studies should be 
undertaken. 
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• OPENING SESSION 

WELCOME REMARKS 

Academician Ledivina V. Carino 
Vice President 

National Academy of Science and Technology 

Secretary Lotilla, 
Our distinguished guests from the International Atomic Energy Agency, 
Our distinguished guests from the energy agencies of Japan, 
Our partners from the National Research Council of the Philippines, from the Philippine 

Nuclear Research Institute, from the Philippine Council for Industry and Energy Research 
and Development, the Department of Energy, and the National Power Corporation, 

Our national scientists, Dr. Ramirez, Dr. Lantican, 
Other academicians, other scientists, engineers and teclmologists, energy specialists 

and members of the academic community, 
Good morning to everybody. 
Just last week after the news of the elections, the second big news that carne out of 

our newspapers was that rmally, we have paid the debt for the Bataan Nuclear Power Plant. 
And this week, we now have a seminar workshop on nuclear power. Was this coincidental? 
Is it ironic? Is it opportune? I think these questions will be in our minds as we have a 
whole day's workshop on nuclear power and its role in the energy planning of the Philippines. 

It is an issue that needs to be brought out particularly in discussions of energy in this 
country. We have to look at its possibilities, its challenges, its problems and the opportunities 
that it opens up to this country and to other countries of the world. 

We are happy that DOE Secretary Lotilla is presenting all options to address energy 
security, efficiency and environmental impact concerns, and will touch on nuclear power 
specifically as a long-term energy option for the Philippines. He will also analyze the human 
resource development dimension, the context in which we are making this assessment. Let 
me also thank the international experts who have come so far to help us in this analysis. 
From Japan are Mr. Katsuhisa Sengoku of the I ntemational Atomic Energy Agency who 
will discuss the latest on enhancing operational nuclear safety, Dr. Yutaka Kawakami who 
will focus on radioactive water management, and Dr. Sueo Machi, advisor to MEXT who 
will tackle the demand for human resource development in nuclear energy. Dr. Hans
Holger Rogner of the IAEA will present the international perspective on global energy 
and technology trends. 

This morning as I met some of our guests, a few expressed surprise that social science 
is represented in the National Academy of Science and Teclmology. I think particularly for 
a discussion like this, the issue that social science brings to the forum will be very important 
because as I think many of you know, some of the issues are not simply questions of 
physics, engineering and energy but also questions of politics, economics and human 
development. 

These are challenging questions that we will face this morning. 
So, I bid you all welcome to this seminar. I hope we will leave this hall with a better 

sense of the opportunities and threats in the nuclear power option, and a stronger resolve on 
what we can do as scientists and practitioners, to make our country better prepared to face 
and meet our energy needs in the years ahead. 

Thank: you. 
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~-;.--r: 

KEYNOTE ADDRESS 

NUCLEAR POWER AS A LONG-TERM ENERGY 
OPTION FOR THE PHILIPPINES: THE HUMAN 

RESOURCE DEVELOPMENT DIMENSION 

Honorable Raphael P.M. Lotilla 
Secretary, Philippine Department of Energy 

Secretary Estrella F. Alabastro of the Department of Science and Technology, 
Academician Jose 0. Juliano of the National Academy of Science and 

Technology, 
Dr. Alurnanda M. dela Rosa, Director of the Philippine Nuclear Research 

Institute, 
President Cyril C. del Callar of the National Power Corporation, 
International and local experts on nuclear, 
Friends from the academe and business sector, 
Colleagues in government, 
Ladies and gentlemen, 
Good morning. 
Given current trends, global energy demand is projected to increase by 50 percent 

between now and 2030. Fossil fuels will remain dominant in 2030, accounting for 
83 percent of overall increase in demand. Global oil trade rises from around 40 mb/d 
today to 63 mb/d in 2030. Increase is greatest for developing Asia, with imports jumping 
from 48 percent of demand in 2004 to 73 percent in 2030. 

The continuing volatility in international oil prices and the global efforts to reduce 
greenhouse gases necessitate our exploring every possible available energy resource 
to ensure a sufficient and stable energy supply to fuel the continuing expansion of the 
world economy. 

We should keep all our energy sources options open. It is absolutely necessary for 
us not to be distracted from our drive to develop renewable and indigenous sources of 
energy which can be implemented in the short and medium-term. The Philippine 
governrnent continues to undertake programs and activities in pursuit of energy 
independence and ensuring adequate energy supply in the short term, with particular 
focus on renewable and indigenous energy resource development. This includes oil and 
gas exploration activities, renewable energy development, and alternative fuels and 
biofuels utilization in the cmmtry. 
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Lotilla 

To further intensify oil and gas exploration in the country, we have launched the 
Philippine Energy Contracting Round, which is an annual public bidding round for oil 
and gas service contract areas. 

The country's landmark Biofuels Act was passed by both houses of Congress last 
November 2006, and was eventually signed into law early this year. The implementation 
of this Act is expected to speed up efforts toward energy self-sufficiency by providing 
the needed environment for the development of the local biofuels industry; while 
simultaneously spurring economic growth in the countryside. The Biofuels Law starts 
with a modest one percent biodiesel mandate and two years from now, a five percent 
bioethanol mandate. 

And following our success with the ratification of the Biofuels Act of 2006, 
government is now pushing for the passage of the Renewable Energy Bill which has 
been certified by the President as a priority measure. We are optimistic that the passage 
of the bill will be realized during the 14'h Congress. 

There is, and as I have pointed out, a need to consider all options to address 
energy security, efficiency and environmental impact concerns. 

Nuclear may be considered an option in meeting this required additional capacity 
because it is a highly efficient power source. Proponents of nuclear power also argue on 
the side of environmental consideration, because nuclear energy does not have greenhouse 
gas emissions unlike fossil-fired power facilities. 

As of last year (2006), almost 90 percent of all operating nuclear power reactors 
in the world are installed in Organization for Economic Cooperation and Development 
(OECD) countries, with 443 nuclear reactors operating across 31 countries actually 
supplying around 20 percent of the world's energy requirements. 

Recent trends suggest the use of nuclear power plants is expanding in developing 
countries, including those in Asia. In the region, Japan remains the leader in nuclear 
technology utilization with 55 reactors in operation, but Korea, India and China have 
begun to build up their respective nuclear power programs. In the pipeline are eight (8) 
additional nuclear reactors to be constructed in India and one ( 1) in China, all of which 
wil1 be operational before 2015. 

Our ASEAN neighbors, specifically Indonesia, Vietnam and Thailand, have already 
made bold pronouncements regarding their plans of mainstreaming nuclear energy into 
their respective power generation mixes; they are already drawing concrete actions in 
this regard. The ASEAN region is discussing nuclear power, as manifested in Singapore's 
proposal for the establishment of an ASEAK sub-sector network on nuclear energy as a 
subject of further regional cooperation. This proposal is among the important topics to 
be discussed in the upcoming Senior Officials' Meeting on Energy of the 25th ASEAN 
Energy Ministers' Meeting, which will be hosted by Singapore in August this year. 

In the recently concluded 8th APEC Energy Ministers' Meeting held in Darwin, 
Australia, nuclear energy was also a recurring topic. Korea, for one, made a very 
comprehensive presentation of its nuclear program and openly shared •vith the other 
energy ministers its desire to be a "nuclear energy facilitator" in advancing regional 
cooperation on nuclear energy, particularly with the developing countries. 
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Keynote Address "Nuclear Power as a Long-Term Energy Option for the Philippines" 

Under the 25-year development plan conceptualized during the administration of 
President Fidel Ramos, nuclear power will be considered for the period beyond 2022. 
Many advances have been made since this development plan was conceptualized, and 
new technologies and u·ends require us to constantly reassess our action plans. To be 
able to make an informed decision on the matter, we need a holistic HRD (human resource 
development) program to develop a corps of nuclear scientists and technical experts to 
study critical aspects of nuclear power plant operations such as siting, safety, security, 
transport of nuclear fuel, health and environmental impact, social acceptability and 
nuclear waste disposal. The HRD program will also enable the Philippines to handle 
any eventuality arising from nuclear power plant operations in neighboring countries. 
We shall therefore pursue the nuclear power option through a science-based approach. 

Government's position remains anchored on addressing, first and foremost, local 
technical capability and enhancement on the various aspects of nuclear sciences and 
engineering. As cited in the 1998 report of the Nuclear Power Steering Committee, 
there is "a need for a slow but calculated build-up of the manpower base using young 
engineers and technologists. " 

We fully recognize that the pool of knowledge on nuclear technology is out there. 
The Philippine Nuclear Research Institute (PNRI), which is the key agency in today's 
activity, and to some extent, the DOE, have continuously availed themselves of training 
courses on nuclear energy sponsored and/or organized by international organizations 
like the International Atomic Energy Agency (IAEA) and other bilateral partner countries 
like the governments of Japan and Korea, among others. These courses are mostly 
related to the policy, planning and project management aspects of nuclear energy. 

There may be various approaches on how to carry out a sustainable nuclear power 
development program out d1ere, but for a developing country like the Philippines, 
addressing local technical capability building and enhancement requires an integration 
of nuclear science into our school syste!lL Toward this end, we enjoin the support and 
active participation of the academe in charting this common goal. The role of academic 
and research institutions is crucial and goes hand in hand with relevant government 
agencies in the development of our local manpower on nuclear energy. We assure our 
full support for efforts to stir up ideas and concepts on nuclear energy program as an 
academic field in the near future. 

Issues and concerns relating to nuclear power are related to the issue of governance. 
As the confidence of our people increases in our ability to enforce laws and standards, 
their confidence in our ability to operate and regulate plants using various technologies, 
including nuclear power plants, will also be enhanced. 

8 

I wish you all a productive day ahead. 
Thank you and good morning. 
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+ PAPER PRESESENTATION 

GLOBAL ENERGY AND TECHNOLOGY TRENDS 

Dr. Hans-Holger Rogner 
Head, Planning and Economic Studies Section 

Department ofNuclear Energy 
International Atomic Energy Agency 

(Presented by Dr. Alumanda M. dela Rosa 
Director, Philippine Nuclear Research Institute 

Abstract 

Economic development translates into growing demand for energy services. 
However, more than 1.6 billion people at present still do not have access to modem 
energy services. Continued population growth compounds this demand for energy, 
which is central to achieving sustainable development goals. Poverty eradication calls 
for affordable energy services. There is a need to minimize health and environmental 
impacts of energy use. 

World primary energy consumption increased by 2.4% in 2006, down from 3.2% 
in 2005 and just above the 1 0-year average of 2.1 %. Growth slowed for every fuel 
except nuclear power. The Asia Pacific region once again recorded the most rapid growth, 
rising by 4.9%, while consumption in North America fell by 0.5%. In the world's 
primary energy demand between now and 2030, oil and gas together account for more 
than 60% growth. Global oil consumption grew by 0.7% in 2006, the weakest growth 
since 2001 and half the 10-year average of1.6%. Oil production grew by 0.4% in 2006. 
The share of global supply from the Middle East, Africa, and the Former Soviet Union 
grew in 2006, meanwhile, North America, Asia, Latin America and Europe lost share. 
This is consistent with long term trends. World natural gas consumption grew by 2.5% 
in 2006, below the 3.4% growth seen in 2005 but close to the 10-year average of2.4%. 
Declining US and EU consumption was offset by strong growth in Russia and China. In 
the US, gas consumption declined for the second year in a row, despite an increase in 
gas used for power generation. European consumption fell, due to a combination of 
high prices and warmer-than-normal weather. Large declines were seen in the UK as 
well as in eastern European countries that experienced large increases in contracted 

Proceedings of the Seminar- Workshop on Nuclear Power • 20 June 2007 9 



Rogner 

prices. World natural gas production rose by 3.0% in 2006, above the 10-year average 
of 2.5%, driven by the above-average growth in Russia and North America. Russia 
registered the largest incremental growth, followed by the U.S., Egypt and China. U.K. 
Production continued to decline. Coal continued to be the world's fastest-growing 
hydrocarbon in 2006. Global consumption rose by 4.5%, below last year's rapid ( +5. 7%) 
growth but well above the 10-year average of 2.8%. World coal production rose by 
5.6% in 2006, above the 10-year average of2.9%. The Asia Pacific region accounted 
for nearly 90% of global growth in consumption and 80% of the growth in production. 
Nuclear power output rose by 1.4%, just below the 10-year average of 1.6%. OECD 
countries accounted for two-thirds of the global increase, due to a combination of 
increased capacity utilization and capacity upgrades. Hydroelectric generation increased 
by 3.2%, above the 10-year average of 1.8%. Capacity expansion in China, India and 
Brazil, along with increased rainfall in the US, offset declines in Canada and Scandinavia. 

As of January 1, 2007, there are 435 nuclear power reactors in operation around 
the world. They total 367.5 GW( e) of generating capacity and supply about 16% of the 
world's electricity. This percentage has been roughly stable since 1986, indicating that 
nuclear power has grown at the same rate as total global electricity for 20 years. 

Historical growth in worldwide nuclear generating capacity since 1960 showed 
that the expansion of nuclear power was initially rapid. In the first half of the 1970s, 
growth averaged 30% per year, and average growth from 1960 to 1970 was 21% per 
year. Nuclear power's share of global electricity rose to 16% in 1986. 

Near the end of the 1980s, growth stagnated. Regulatory interventions often 
stretched out licensing times and increased costs. Inflation and rising energy costs 
resulting from the oil shocks of 1973 and 1979 brought about a sigmficant drop in 
electricity demand and raised the cost of capital intensive power plants, 1ike nuclear 
power plants. Some utilities found the regulatory and transaction costs of nuclear power 
simply too high to manage cost-effectively. The 1979 Three Mile Island accident and 
the Chemobyl accident in 1986 retarded the expansion of nuclear power. The electricity 
market liberalization and privatization exposed excess capacity, pushed electricity prices 
lower and made power plant investments more risky. Other things being equal, nuclear 
power's front-loaded cost structure was a disadvantage in markets that emphasize short 
term profits and rapid returns. 

In the 1990s, growth in nuclear electricity generation exceeded the growth in nuclear 
capacity as management efficiencies and technological advances pro.gressive1y raised 
the average energy availability of the world's nuclear plants. The energy availability 
factor measures the percentage of tinle that a power reactor is available to generate 
electricity, rather than being shut down for refuelling, maintenance or other reasons. 
The global average for nuclear power reactors has risen from 67% in 1990 to 81% in 
2004. This increase is equivalent to the addition of34 new 1000 MW reactors. Electricity 
generation from the world's nuclear power reactors has continued to climb steadily, 
although the amount of new nuclear capacity coming on line each year has dropped 
substantially since its peak in the 1980s. 
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out: 

Global Energy and Technology Trends 

Looking ahead to nuclear power's prospects in the new century, four features stand 

(1) New nuclear power plants are not being bmlt fast enough to maintain nuclear 
power's 16% share of global electricity generation. 

(2) Current expansion, as well as near-term and long term growth prospects, are 
centered in Asia. 

(3) But 2002 also saw some signs of revitalized growth in Western Europe and 
North America, where growth has stagnated because of economics, market 
liberalization, and excess capacity. 

( 4) Long-term projections for nuclear power, particularly in the event of 
international agreement to significantly limit greenhouse gas ( GHG) emissions, 
are more bullish than near term trends. The key determining factor will be 
economics. 

In considering how to meet the world's growing need for energy, it is important to 
recognize that each country is unique in itself and that every country uses a mix of 
energy supplies because: 

( 1) Different technologies are needed to meet different needs, e.g. for base load 
power in contrast to peak power, or for meeting concentrated demand in 
megacities in contrast to that required by small users in remote areas; 

(2) Evolution of the energy supply is uneven, and new technologies replace older 
ones in fits and starts and with overlaps; 

(3) Different investors choose different technologies based on different requirements 
and perceptions about profitability and risk; 

(4) Fast growing countries like China may need to expand all energy sources 
simultaneously just to keep up with growing demand. 

Moreover, the right mix for each country depends partly on how fast a country's 
energy demand is growing; on the country's energy resources and alternatives; on the 
available financing options and whether the investment is in a deregulated market that 
values rapid returns; and on national preferences and priorities as expressed in national 
politics. Trade-offs among issues like accident risks, cheap electricity, pollution, jobs, 
import dependence, and climate change are at least partly a matter of personal and 
national preference. 
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REVISITING THE NUCLEAR OPTION 

Atty. Cyril del Callar 
President, National Power Corporation 
as delivered by Mr. Danilo S. Sedilla 

Vice-President, Geothermal Generations, NPC 

Distinguished Speakers 
Honored Guests 
Seminar-Workshop Participants 
Friends, Ladies and Gentlemen: 
A pleasant morning to all of you! 
For the past few days now, the Philippine Nuclear Power Plant in Morong, Bataan, 

has filled reports in both broadcast and print media, because of the news that the 
government has already settled all obligations pertaining to that project. After more 
than 20 years, we have already paid for the plant, in full. 

Like wildfire, and as expected, public commentaries are surfacing as a result of 
this news. Several proposals are also being given, together with some unsolicited advice 
coming from almost all sectors, on how to make use of the nuclear facility, together with 
all the other assets attached to it. 

No less than the Secretary of Justice himself, Raul Gonzales, who proposed that 
the government operate the power plant to compensate for the payment. The basic 
consideration, of course, is economics-making use of an asset that has never been 
used, but paid for anyway. 

Amidst the backdrop of the issues surrounding the PNPP, especially whether we 
should or should not put the power plant to operation, the basic question remains: is the 
Philippines ready for nuclear power? 

And in answering this question, let me take you back to our history and see what 
we have learned so far. 

As early as the 1950s, the Philippine Government began exploring the idea of 
having a nuclear power plant established in the country. But it was only in 1965 that we 
seriously considered this option after the conduct of a feasibility study by the International 
Atomic Energy Agency (IAEA). It recommended the use of nuclear power plants in the 
Luzon grid by the early 70s. 

To facilitate this, the needed institutional frameworks were established, including 
passage of Republic Act 5207 or the Philippine Atomic Regulatory and Liability Act, in 
June 1968. In 1971, RA 6395 was passed, authorizing National Power Corporation to 
establish and operate nuclear power plants. 
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What followed were the tedious process of planning, that included site 
determination, power plant design, market studies, among others. In 1973, the first 
international oil crisis empted, increasing the price of em de oil from US$2 .55 per barrel 
inAprill973, to US$10.84 per barrel in 1974. 

A partial export embargo was also imposed on the Philippines by the Organization 
of Petroleum Exporting Countries (OPEC). At that time, the country was dependent on 
imported fuel oil for most of its power generation requirements, accounting to almost 
92 percent. 

The site selection study for the power plant was finished in 1976. 
This was followed by the completion of other requirements, such as: signing of 

the contract with Westinghouse that will supply the reactor; site acquisitions, 
investigations, and preparations; fuel procurement and contracting for fabrication and 
shipment; transmission facilities, engineering support and technical services, additional 
training, licensing and insurance, among others. 

In short, everything that was needed to be done, were accomplished. The PNPP 
was constructed, and by 1986, it was ready for commissioning. 

In Febmary 1986, the country witnessed a change in government through extra
legal means. By July that same year, the new government has given its position of not to 
operate the PNPP, in a letter addressed to then National Power President Conrado D. 
Del Rosario. 

However, despite it's position not to operate the power plant, the government 
honored its financial obligations under the contracts and loan agreements that were 
signed. In April this year, all financial obligations under the contracts signed in regard 
to the construction and operation of the PNPP has been paid in full. 

In 1986, had the plant been operated and commissioned, the PNPP would have 
provided about 600 MW of electricity to the Luzon grid. With the new capacity, National 
Power Corporation would have undertaken the repair, rehabilitation and maintenance 
of its aging power plants. The power crisis of the late 80s to the early 90s would have 
also had limited impact, because it could have only affected the Visayas and Mindanao 
grids. 

At present, stemming from reports that PNPP is now paid in full, concerns and 
debate as to what to do with the facilities are now escalating. The most prominent of 
proposals to reopen and operate the PNPP came from no less than Justice Secretary 
Raul Gonzales himself. 

The National Power Corporation does not have any jurisdiction whatsoever on 
how the PNPP will be utilized, much more on its conversion. The PNPP is under the 
Department ofFinance. National Power only acts as a caretaker, overseeing the physical 
maintenance ofthe place. 

A lot of studies for alternative uses of the PNPP, as well as conversion studies, 
have already been proposed. However, for whatever reason, they remained only as 
proposals. 

But given current conditions and situations in the macro-environment--- escalating 
fuel costs and prices; increased competition in the supply market for fuel oil and coal; 
amidst a backdrop of increasing demand, there is now a need to look ~or alternative fuel 
sources that will address power consun1ers and investors' concern on quality, reliability 
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and cost of electricity. 
However, there are other basic considerations that have to be thought of, should 

the Philippines go nuclear once again. 
In 1986, when the government decided to mothball the PNPP, issues that hounded 

it ranged from political to technical, to safety, to corruption. Today, after paying it in full, 
hindsight tells us that some of the issues, claims and concerns surrounding it, were at 
the very least unjustified. 

For example, the issue on safety and integrity of the power plant was already 
addressed by the mere fact that it survived unscathed, a major earthquake and a major 
volcanic eruption. 

Political issues, and those of corruption have also been resolved in a sense that 
the Philippines paid its dues for the PNPP in full, and recently the assets of one of the 
major players in the construction of the power plant, was unfrozen. 

Indeed, a lot of lessons can be learned from our past experience with the PNPP. 
Lessons that we should remember and learn from, now that we are once again treading 
the path towards the nuclear option. 

In a statement, the Department of Energy, under which National Power is an attached 
agency, has issued its position on the proposal for the country to go nuclear once again. 
And I quote, in full: 

Tapping nuclear power for the countly s electricity needs requires long-term 
planning. It will take an estimated 15 years to train experts, study, decide and 
implement this option. 

Under the 25-year development plan formulated under President Fidel Ramos, 
nuclear power will be considered for the period after 2022. But to be able to 
make an informed decision on the matte1; the Philippines has embarked on 
finalizing a Human Resource Development (HRD) program to develop a corps 
of nuclear scientists and technical experts to study various aspects of nuclear 
power plant operations such as siting, safety, security; transport of nuclear fuel, 
health and environmental impact, social acceptability and disposal. Since 
Vietman and Indonesia have announced a plan to construct nuclear power 
plant and Taiwan has existing ones, the HRD program will also enable the 
Philippines to handle any eventuality arising from nuclear power plant 
operations in neighboring countries. Ours therefore is a science-based 
approach to the nuclear power option. 

Recent media reports about identified prospective sites relate to studies made 
by a committee more than J 0 years ago during the Ramos presidency. Many 
technical developments have taken place since then and practically a new 
study needs to be made. We should keep all our options open, but in the 
meanwhile, it is absolutely necessary for us not to be distracted from our drive 
to develop renewable and indigenous sources of energy which can be 
implemented in the short and medium-term. 

We fully support the position of the DOE. 
Thank you, and Mabuhay! 
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HUMAN RESOURCES IN NUCLEAR POWER 
PROGRAM 

Dr. Sueo Machi 
FNCA Coordinator ofJ apan 
Advisor to MEXT of Japan 

Abstract 

!"'--• 
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Nuclear power utilization within the 2020 horizon is expanding in Asia, particularly 
in Japan, China, India, Republic of Korea, Vetnam and Indonesia. The Nuclear Energy 
Policy of Japan sees the increase of nuclear power contribution for energy security and 
to control C0

2 
emission with the contribution ratio through the 21st century kept at the 

current level of 30-40% or even higher. Japan expects its first reprocessing plant to be 
operational in 2007 and its Erst commercial fast breeder reactor operational in 2050. 

Starting with her experience with the operation of its first research reactor in 1957, 
a power demonstration reactor from USA in 1963; the first commercial 166 MW Power 
Plant from UK in 1966 and then its first commercial3 7 5 MW Light Water Reactor from 
USA in 1970, Japan developed her own nuclear reactor technology. Today, Japan has 
55 operating nuclear power plants (NPPs) totaling 49 GW which supply 30% of its 
electricity needs. There are two NPPs under construction and 11 additional NPPs to be 
completed by 2017. 

Japan's experience showed that engineers in the nuclear, mechanical, electrical, 
material and chemical fields are needed to man their nuclear power plant. For the period 
1958 to about 1970, there was a rapid increase in the number of students enrolled for 
their Bachelor of Science majoring in nuclear science and technology but this number 
of enrollees leveled offbeyond 1970 up to 2002. For those pursuing their Masters of 
Science degree in this field, there was a steady but moderate rise in the number of 
students from 1958 to 2002. The population of students in the Ph.D. program in nuclear 
science and technology had the lowest number of enrollees and lowest level of increase 
from 1958 to 2002. The courses offered at the University for nuclear power are nuclear 
reactor physics and engineering, nuclear reactor safety engineering and radiation safety. 
Prior to graduation, the students undergo training at a nuclear research institute, nuclear 
power plant or nuclear power plant manufacturer. 
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Newly hired graduates or technical personnel working in industry undergo further 
training. Those working for the NPP manufacturers undergo training in design, 
manufacturing and construction while those working with the power companies undertake 

plant operation training using simulator, plant maintenance, safety culture and design 
specification. A survey of newly hired BS and "\1S graduates in engineering by power 
companies for nuclear power sector in Japan showed that 221 graduates were hired in 
1997 and the number dropped to 134 in I 999 and maintained this level up to 2001. These 
engineering graduates majored in electronics, nuclear, chemistry, mechanics and others. 
Meanwhile, 30% ofthe engineering graduates hired by 3 major NPP manufacturers for 
their NPP Division are nuclear engineers while the other 70% consists of engineers 
majoring in mechanics, electronics. materials and other majors. The number of staff for 
NPP Division will have to be increased in future to meet increased demand in Japan and 
overseas. 

The human resource development for nuclear energy is faced with the dilernn1a 
because the young generation is losing interest in science and technology and many 
experienced nuclear engineers are retiring and there is a decreasing number of new 
constructions ofNPPs till2030. Possible solutions are to improve pubhc perception on 
nuclear power, ensure effective succession of nuclear knowledge and experience to 
young engineers and technicians, strengthen R&D on Generation IV NPP and Fast 
Breeder Reactors (FBR), and strengthen nuclear education and training. In support of 
this human resource development, the Japanese government provided funding ofUS$3 .4 
million in 2007. 

Within the framework of the Forum for Nuclear Cooperation in Asia (FNCA), the 
Asian Nuclear Training and Education Program (ANTEP) has the following objectives: 
( 1) to train and educate nuclear engineers and scientists and specialists of radiation 
applications, and (2) to maximize utilization of existing HRD resources of the member 
countries. These objectives may be accomplished by networking existing nuclear training 
and education resources, i.e., training and education programs, nuclear research facilities 
and experts through active contribution and participation of the member countries. 

For the Philippine HRD program for Nuclear Power, these are the following 
recommendations: (a) strategic planning of HRD to meet national nuclear pO\ver 
program; (b) training core personnel in nuclear power technology, nuclear radiation 
safety, and safety regulation in PNRI and abroad; (c) university education on basic 
nuclear science and technology in the Philippines and abroad; (d) linkage with power 
companies using fossil fuels to train plant engineers, and (e) using past experiences of 
BNPP. 
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ENHANCING OPERATIONAL NUCLEAR SAFETY 

1~r. Katsuhisa Sengoku 
Operational Safety Engineer 

Department ofNuclear Safety and Security 
International Atomic Energy Agency 

Abstract 

Since Chemobyl, the dictum "An accident anywhere is an accident everywhere" 
is a globally shared perception. The paper presents challenges to the international 
nuclear conununity : globalization, sustainable and dynamic development, secure, 
safe and clean energy supply, nuclear 'renaissance", public concern for nuclear safety, 
nuclear security, and technology and management. 

Strong national safety infrastructures and international cooperation are required 
to maintain a high level of nuclear safety and security worldwide. There is an increasing 
number of countries thinking of going nuclear :Morocco, Indonesia, Iran, Poland, 
Turkey, Bangladesh, Egypt,Vietnam, Chile, Nigeria, Malaysia, Thailand, Uruguay, 
Tunisia, Algeria. Another serious incident will jeopardize the prospect of nuclear 
renaissance. Safety and security are preconditions for countries newly introducing 
NPP as well as for those '.'.'.ith mature nuclear progranunes. 

The Global Nuclear Safety Regime (GNSR) is referred to as the institutional, 
legal and teclrnical framework to achieve worldwide implementation of the safety of 
nuclear installations. At the top of the framework is the Convention on Nuclear Safety 
which covers the nuclear power plants. The Convention has 56 contracting parties 
which meet triennially where national reports are presented and subject to the review 
of peers. 

The International Atomic En~rgy Agency (IAEA) undertakes a progranune to 
foster the GNSR through the establishment of IAEA Safety Standards and related 
publications. The progranune provides for the application of standards for the 
(1) safety of nuclear installations, (2) safety of radioactive sources, 3) safe transport of 
radioactive material and ( 4) management of radioactive waste. It also provides for the 
security of nuclear installations, nuclear material and radioactive material. The Safety 
Standards hierarchy is as follows : Safety Fundamentals, Safety Requirements and 
Safety Guides. The Safety Fundamentals are the bases for IAEA's safety standards and 
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program which provides the safety objective following the 10 Fundamental Safety 
Principles. The Safety Requirements de!mes the functional conditions required for 
safety and the Safety Guides provides user-friendly and up-to-date practical guidance 
representing goodlbest practices to fulfill the requirements. 

The IAEA provides Safety Review services and fields safety review teams upon 
request of Member States for the regulatory, the International Regulatory Review Team 
(IRRT) and operational safety, the Operational Safety Review Team (OSART) and Peer 
Review of the Operational and Safety Performance Experience Review (PROSPER). 

The OSART Programme's purpose is to assist Member States in enhancing the 
operational safety of individual nuclear power plants and to promote the continuous 
development of operational safety within all Member States by the dissemination of 
information on good practice. The OSART Mission Results (OSMIR) database contains 
the results from 73 OSART missions and 54 follow up visits from 1991 and is continually 
updated. 

The Asian Nuclear Safety Network (ANSN) ·was established to pool and share 
existing and new technical knowledge and practical experience to further improve the 
safety of nuclear installations in Asia. 

In summary, the enhancement of the GNSR is anchored in the recognition that all 
the states are in the same boat and the increasing importance of sharing and mutual 
learning, sharing knowledge and experience through regional and global networking. It 
requires joint and coordinated strategy by all states. The IAEA is willing and ready to 
support the GNSR through the establishment and application of Safety Standards, and 
Safety Review and Advisory Seivices and International Instruments. 
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RADIOACTIVE WASTE MANAGEMENT 

Dr. Yutaka Kawakami 
Consultant 

Nuclear Safety Research Association ofJapan 

Abstract 

Radioactive waste generated from utilization of radioisotopes and each step of 
the nuclear fuel cycle and decommissioning of nuclear facilities are presented. On the 
safe management of radioactive waste management, international safety standards are 
established such as "The Principles of Radioactive Waste Management (IAEA)" and 
··The Joint Convention on the Safety of Radioactive Waste Management". 

Basic steps of radioactive waste management consist of treatment, conditioning 
and disposal. Disposal is the final step of radioactive waste management and its safety 
is confirmed by safety assessment in the licensing process. Safety assessment means 
evaluation of radiation dose rate caused by radioactive materials contained in disposed 
radioactive waste. The results of the safety assessment are compared with dose limits. 

The key issues of radioactive waste disposal are establishment oflong term national 
strategies and regulations for safe management of radioactive waste, siting of repository, 
continuity of management activities and fmancial bases for long term, and security of 
human resources. 
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Acd. Jose 0. Juliano: 
We can now start the Open Forum. 

Acd. Ceferino L. Follosco: 
I would like to give a few reactions to the presentations of the various speakers 

today. 
First, the speakers, Secretary Lotilla and our Vice President/ Acting President of 

NAST, mentioned the issue of governance and social science culture, respectively. I 
would like to add the economic aspect as the third issue. 

On governance, it was not mentioned in the speeches that in the 1970s, the issue 
at that time was corruption. Minister Paterno said that the value of the nuclear plant 
was double what we got. The objection was primarily because of corruption. - the 
one billion US dollars plant was given to us at two billion. We were part of the fight 
against that corruption at that time which led, among others, to the EDSA revolution in 
1986. 

Second, in the 1980s, various government agencies wanted to discuss what to do 
with the nuclear plant. I happened to be \vith DTI and then later on I was shifted to 
DO ST. We were meeting for six years on how to win the battle against Westinghouse. 
We spent millions and millions of dollars. Cyril del Callar was the head of our secretariat. 
From 1986 to 1992, it was a continuous fight against Westinghouse. In 1992, before 
the end of the term of President Cory Aquino, a contract was signed by her to 
rehabilitate the nuclear plant under two conditions. - cost to be, I think, US$ 250 M 
and that this be subject to confirmation by the next administration. The NPC prepared 
the contract and she signed it. In 1992, a presidential task force on the Bataan Nuclear 
Power Plant, was created and it included members from the private sector, three of 
whom were engineers and two were lawyers. We agreed that it was again overpriced. 
That was the second overprice. While the intention of President Ramos was to proceed 
on all aspects of running the plant because it was idle, we could not afford to have 
another corruption issue. I think there was also the social acceptability portion. The 
NGOs were fighting against the BNPP claiming the presence of a fault there. 

The next option was to sell the nuclear plant which is of the same model as the 
Korean NPP. Unfortunately, the Koreans won't buy it. The third option was to convert 
it to a combined cycle power plant. However, it was more expensive than buying a 
new plant. 

The following are issues that I think should be discussed: What do we do with the 
present facility? Can this still be salvaged? I think it will just be salvaged because we 
are now into generation IV from generation II of nuclear plants and so to move into 
that is not that easy. The economics of the nuclear plant is a critical point. The 
presentation cited that: first, there are many energy options in the Philippines compared 
to Japan, Korea and other countries because we have biofuels, hydro and geothermal. 
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The capital and interest costs are very high for nuclear power. Therefore, we would 
like to see that the operation is cheap or see that it is economically viable. The bottom 
line: how much will I pay as a user of that energy?-- that is the bottom 1ine that I think 
we have to look at. After economic viability is the human resources development or 
HRD issue. vVe have lost all our trained people already. I think only five percent is left 
and many are already occupying high management positions. How long will it take to 
train new staff and to maintain them because of the very, very heavy migration of our 
scientists and engineers. That's another thing that we did not even discuss before. 
Having said these, maybe we should look at some other projects such as an irradiation 
facility to improve the export of food and other products. That is all, Mr. Chairman. 

Acd. Jose 0. Juliano: 
Thank you Academician Follosco. I think we must make use of the presence of 

our experts here. Maybe we can ask Dr. Machi to please give his comments, and then 
the others. 

Dr. Sueo Machi: 
Thank you very much, Mr. Chairman. I think cost analysis of nuclear power 

depends on country by country. As I said, Japan has only 4% indigenous resources 
which is hydro. We depend so much on imported energy like oil and natural gas 
which are quite expensive. In our case, nuclear is cheaper than oil,--and natural gas. It 
is even lower than coal. On the other hand, I have known that in the Philippines, you 
have indigenous production of gas and coal, but still I was told that you import oil, and 
also natural gas. I think your experts should carefully analyze the cost of nuclear 
power in your own country. Our government is concerned not only on the cost of 
energy but also on the economic aspect and security of energy supply. Without 
energy, my country cannot survive because our country depends on industry very 
much. We produce many things for export to survive. In order to manufacture things, 
you need energy. How do we secure our energy needs? In case of nuclear, we have no 
uranium ore in Japan so we import uranium. But you can use uranium by recycling 
uranium for many years making it a semi-indigenous energy source. Our energy policy 
considers that nuclear energy is a very important part of our energy mix. For human 
resources, I think in the Philippines, you had the human resources for your Bataan 
nuclear power plant. But I was told that some of them are still working in the relevant 
sectors so I suppose they can work for the new nuclear power program if you plan to 
construct a new plant. Yo!+ need to train the young generation in the Philippines, and 
as I said, you can train your people in universities in the Philippines and also at PNRI 
where they have a lot of experts. You can also send your students abroad, including 
Japan, to study nuclear science and technology. 

Regarding the statement that the rehabilitation of old nuclear power plants is 
even more expensive than the construction of new plants. This I clearly do not understand 
well because the lifetime of nuclear plants in general now is 60 years. But your plant 
is only 20 years old. I really do not know why the rehabilitation cost is so much, just 
like constructing a new nuclear power plant. I think you must carefully examine the 
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cost. My suggestion is that you must try t~ rehabilitate that existing nuclear power 
plant as much as possible and to minimize the rehabilitation cost. Thank you. 

Acd. Jose 0. Juliano: 
I would like to acknowledge first the presence of former Secretary Geronimo 

Velasco. 

Dr. Carlo Arcilla; 
I am a geologist from the National Institute of Geological Sciences. I do some 

research on nuclear waste disposal. In fact, I have a course in UP on nuclear waste 
disposal. I heard that this new approach will be science-based and I am a little skeptical 
because the first nuclear plant was closed by lawyers, not by scientists and now it is 
being reopened by a lawyer. 

The most published reason why the Bataan nuclear plant was closed is the presence 
of a fault and a volcano. This gives a bad name to Filipino geologists - since this 
would mean that we spent two billion dolJars on the Bataan nuclear plant without 
testing. In a paper I presented in Singapore last year, we reviewed the data to find out 
whether there really is a fault or not and whether there is a threat of volcanic eruption 
to the nuclear power plant. We concluded that there is none. So , to set the record 
straight, there's no geological reason for closing the plant. Ifthere is a political reason, 
admit it as such but do not let the scientists take the blame for closing such an important 
facility. 

And so you know if we are going to say that its science-based, we should really 
strive hard to make it science based, otherwise we are joking ourselves. We in the 
academe are taking part in this new effort. I welcome that. I think I am the only one 
doing some sort of nuclear research activity in the university now on nuclear waste 
disposal. Thank you. 

Acd. Jose 0 • .Juliano: 
I would like to put my hand into the problem. As a scientist, I have the following 

view on the issue of the fault and volcano. It has been proven that the BNPP is safe 
because even though Mount Pinatubo erupted, the nuclear plant is still in good condition 
and without a single crack. Who is next? 

Dr. Francisco Delfin Jr. 
I just reminded the good Minister Velasco that I used to work for him as a young 

geologist in the 1980s. I wish to respond to Caloy Arcilla's comments. I would just like 
to emphasize two things: First, the pronouncement of Secretary Lotilla about the 
science-based approach to human resource development and the second thing is about 
the siting of the nuclear plant. What we are doing right now is a manifestation of a 
Cabinet decision to ensure that we build human resource development in nuclear science 
and technology because many of the nuclear scientists and engineers that we trained 
in the 70s as at such tremendous cost are now in the early stages of retirement. So we 
have to be ready should this new wave of scientists decide that there is in fact sufficient 
basis for moving forward. Both DOE and DOST have been translating the Cabinet 
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decision that the nuclear option for the Philippines over the long-term should start 
building the human resource capacity. So that is the- first thing that I would like to 
emphasize: it is the Cabinet decision that the nuclear option over the long term should 
start rebuilding our human resource development capacity. Whether the 
environmentalists or the oppositionists agree to that is their problem. The government's 
position is a science-based approach. Regarding the siting of the BNPP, there is a 
growing consensus among those informed that as far as siting the Bataan Nuclear Power 
Plant is concerned, NPC did a tremendously good job. :Now, better manifestation of 
that is the occurrence of the 1990 earthquake as well as the 1991 Pinatubo eruption. 
You don't have to take my word for it. My other colleague in government Director 
Rene Solidum is here. He is the PHIVOLCS Director, I don't want to put him on the 
spot but if you don't believe DOE, perhaps let us listen to PHIVOLCS assess whether 
the siting was in fact volcanology correct. 

Acd. Jose 0. Juliano: 
Before Secretary Velasco's comments/questions, I would just like to say that I 

was among those who were trained during my time. I think I am the only one alive and 
I am 75 years old now. If you say it's a waste of training, may be it is not, because 
when they were still alive, they transferred to other jobs. So it is not really a waste of 
training. Before I give the microphone to Dr. Solidum, may I ask Secretary Velasco 
for his comments. 

Mr. Geronimo Velasco: 
You cannot site a nuclear plant without the approval of the IAEA That siting in 

Bataan is approved by the IAEA. You can not site it where you want it. You have to 
give IAEA a preferential area, 1,2,3, ... sometimes 5 sites. And they will visit and they 
will be the ones to approve the siting. I think Dr. Kawakami will agree with me. This 
is the experience we had with the nuclear plant. I have a question for Dr. Kawakami. 
This is another peculiarity of the nuclear plant Can Japan now process uranium into 
fuel directly or do you have to go via other countries? 

Dr. Sueo Machi: 
That is a very important question. In Japan, our capacity to get enriched uranium 

is not enough for our demand . About 1 0 percent of our demand of enriched uranium is 
produced in Japan. So we still import 90 percent from URENCO or other companies. 
But of course we have plans to expand our capacity for enrichment of uranium and in 
the future, we hope that we can supply 50 percent of enriched uranium. 

Mr. Geronimo Velasco: 
I have another follow up question Dr. Machi. Other than processing your nuclear 

fuel, and your intention to go to the fast breeder, you do not have uranium per se in 
Japan. You have to import in Australia, Sweden perhaps. But you can only do the 
processing of a portion of it but not the total. So, it is not technically energy 
independence in the strict sense because you are still dependent in some countries. 
Does this still hold true today? 
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Dr. Sueo Machi: 
No. Actually , we process all spent fuel. It is our policy to reprocess all spent 

fuel corning from nuclear power plants and then we recover uranium and plutonium as 
a mixture and produce MOX fuel {mixed oxide fuel of uranium and plutonium) which 
will be burned as a fuel in light water reactor first and then burned in fast breeder 
reactor and to breed the plutonium from stable uranium so that we can get the plutonium 
by fast breeder reactor in the future, of course after 50 years. I think maybe in l 00 
years, we will be sort of independent of uranium import .. We don't need to import 
uranium after maybe 100 years by recycling, and practically most likely it should be 
possible if we can get the most important question which is economic analysis of fast 
breeder reactor. 

Mr. Geronimo Velasco: 
Independence, economic independence ? 

Dr. Sueo Machi: 
Energy independence is OK but the question is the price of the power by using 

fast breeder reactor. We have the Monju reactor which is not a demonstration but a 
prototype reactor. Monju has not been operated for almost 10 years. Now we are 
going to start the operation again in two years so that we can demonstrate the technology. 

Acd. Jose 0. Juliano: 
Thank you very much. I will entertain one more question. Those who would like 

to ask other questions later on can join us in the other room. Dr. Solidum. 

Dr. Renato Solidum: 
I would just like to add to the earlier discussion on the siting of the NPP. First, 

societies are usual1y afraid when they hear the word "fault" , whether in science or 
whether in sociology. If you have a problem in your body, you have to consult a 
medical doctor and if you want to know about faults, you have to ask a fault fmder. 
Kidding aside, the real problem with faults is that these have to be active. When 
somebody says that there's a fault in the area, please find out if it is active or not. If it 
is active, the only hazard associated with it is the ground rupture which you cannot 
avoid by any other engineering intervention. Now, away from the fault, even if the 
earthquake is near or far, the only problem that you will have is the ground acceleration 
which will shake the building so there are engineering intervention about it. Going 
back to the issue, I think that there is no active fault in the area as mentioned already 
and whenever there is ground shaking, you have engineering design to solve the issue. 
As mentioned by Dr. Arcilla, if you have a problem with the fault, you consult a fault 
finder if you want to verify it. 

Acd. Jose 0. Juliano: One more question. 
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Dr. Dickerson Moreno: 
Just to give a little bit ofhope to everybody. I graduated with a nuclear engineering 

degree in 2003 from the University of Missouri, in Columbia. I have a question for 
Dr. Kawakami. When I was a student in the U.S. they sent me to Washington D.C. 
to lobby as a student for the Yucca Mountain nuclear waste repository site. One of the 
things that they want to know is that why do you have to deposit the wastes? Can you 
recycle them? I was wondering if we could recycle those fuel rods that we have in 
nuclear power plants and use them for medical purposes and for other uses because it 
is such a waste to just leave them there. I was wondering if there is an effort by the 
IAEA to do research on recycling them and not just storing them. 

Dr. Sueo Machi: 
The USA has the policy not to reprocess spent fuel because they are worried 

about the proliferation of plutonium for nuclear weapons. But just recently, the Bush 
administration changed the policy to some extent, not a hundred percent, but to some 
extent. They say now they propose the so-called GNEP (Global Nuclear Energy 
Partnership) in which they propose to start research and development on fuel cycle. 
They are not PUREX mesalt , without P, without plutonium. They propose UREX 
instead of PUREX, which means that you don't separate plutonium during the 
reprocessing process of spent fuel so that it's a non proliferation or proliferation -
resistant reprocessing process. Now, Japan is publicly participating in this GNEP 
program and we are now discussing about what we have to do for collaboration and so 
on. As I said, in Japan we are now in the PUREX mesalt so that we separate plutonium. 
But we have no place for separating plutonium. Immediately after the separation, we 
mix with uranium to make MOX fuel. So for U.S. GNEP, they say that the process 
which would not separate plutonium but they separate the plutonium- uranium mixture 
from the process, then you have no risk to get separated plutonium for nuclear weapons. 
So this is the new trend or policy of USA, or at least tl1e Bush Administration. Because 
they are worrying about Yucca mountain, they still have some problem with the local 
people. But of course, the federal government of the United States -decided to dispose 
Yucca mountain but they need to increase their nuclear power plants( they have now 
103 nuclear power plants in operation in the USA). The Bush administration declared 
to increase the number of nuclear power plants in the coming years. The US would 
then have more spent fuel coming from nuclear power plants which should be disposed 
of in the future in Yucca mountain. One Yucca mountain is not sufficient at all. They 
need additional Yucca mountain and so on. It is very difficult for them and it is also a 
waste of resources so now, I think the situation of policy of USA is changing. Thank 
you. 

Acd . .Jose 0 . .Juliano: If there are no more questions, I wish to thank the speakers and 
everybody. We now close the open forum. The workshops will commence at 1:15 PM. 
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• PRESENTATION OF WoRKSHOP OuTPUTS 

SEMINAR WORKSHOP ON NUCLEAR POWER 
GROUP 1: NUCLEAR SAFETY 

Convenor: Eulinia M. Valdezco 
Chief, Nuclear Regulations, Licensing 

and Safeguards Division 
PNRI-DOST 

Rapporteur: Elvira Z. Sombrito 
Supervising Science Research Specialist 
PNRI-DOST 

" . 

It is widely recognized that nuclear technology can greatly contribute to the well
being of the general public like many other industrial technologies. On the other hand, 
nuclear technology, like other industrial technologies, may also have detrimental health 
effects. Major and typical detrimental effects due to nuclear activities are those resulting 
from effects of internal and/or external radiation exposures. The principal purpose of 
nuclear safety assurance is to reduce reasonably any detrimental effects from nuclear 
activities to a very low level, in other words, to control radiation risks below the 
reasonably acceptable level. 

The International Commission on Radiological Protection (ICRP) has published 
its recommendations on the maximum annual exposure from all human made radioactive 
sources for the general public, for workers occupationally exposed to radiation and 
related guidance levels for the protection of patients undergoing various radiation 
procedures. 

Nuclear activities have expanded to a very wide range of peaceful applications 
and in scale of utilizations from small radioisotope sources to large nuclear power 
reactors. Therefore, activities for safety assurance should be reasonably balanced in 
scale and depth. The common, essential consideration however, is the protection against 
radiological hazards. The most comprehensive system of regulations and operations for 
the safety assurance has been established in the area of nuclear power generation. 

The issues and concerns and the corresponding recommendations with respect to 
the assurance of nuclear safety in nuclear power generation that were discussed by the 
group included the following: 
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Resolution 1 

Recognizing that the establishment of a legislative framework to assure the 
independence of a regulatory agency is vital to the assurance of nuclear safety in 
nuclear power generation in the areas of control; 

Realizing that the efficiency and effectivity of government regulatory bodies 
are increasingly dependent upon mutual trust and confidence between the 
regulatory bodies and the public and that the establishment of an independent 
nuclear regulatory body will enhance public confidence in the licensing of nuclear 
power in the country; 

Noting that a draft bill is now undergoing the legislative mill process 
The Group on Nuclear safety recommends the establishment of an 

independent regulatory body through the passage of the draft Comprehensive 
Nuclear Law. 

Resolution 2 

Recognizing that the development of nuclear power in the Philippines and 
elsewhere is influenced by various social and political factors and that it is essential 
to win public trust and confidence in the development of nuclear power program 
in the country 

The Group on Nuclear Safety recommends the implementation of a 
public acceptance program with the application of effective communication 
skills/ technology in its implementation. 

Resolution 3 

Realizing that maintaining competencies in nuclear regulatory bodies and in 
the nuclear power the industry is an essential component of the safety operation 
of a nuclear power plant 

Noting the age profile of staff in the regulatory bodies, the decline in the 
number of students graduating from courses in engineering, the absence of nuclear 
science courses in the country and the inadequate transfer of training and knowledge 
in the nuclear science field 

The Group on Nuclear Safety recommends comprehensive HRD 
Program, including the recruitment of young professionals, program to 
encourage people to pursue science-related courses and conduct of R&D on 
safety related areas of concerns. It also recommends that a dear timetable 
for the implementation of the Nuclear Power Program be formulated to 
motivate young people to pursue courses in engineering and sciences. 
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Resolution 4 

Noting that the energy needs of the country for the long term may be addressed 
by nuclear power and that a science-based feasibility study of nuclear power in 
the country is essential for making a pronouncement on embarking on nuclear 
energy program 

The Group on Nuclear Safety recommends that the government conduct 
a feasibility study or update the previous feasibility study conducted for 
PNPP-1. 

Resolution 5 

Noting that the PNPP-1 geological safety has been demonstrated, and that it 
may still be used as a nuclear power plant in the future 

The Group on Nuclear Safety recommends that the feasibility of 
refurbishing the PNPP-1 and upgrading it to comply to current safety 
standards be seriously considered. 
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• PRESENTATION oF WoRKSHOP OuTPUTS 

SEMINAR WORKSHOP ON NUCLEAR POWER 
GROUP 2: ENVIRONMENT AND 

NUCLEAR POWER 

Convenor: 

Rapporteur: 

Acd. Filemon A. Uriarte Jr. 
NAST - Engineering Sciences and 
Technology Division 

Ma. Visitacion B. Palattao 
Senior Science Research Specialist 
Pl\TRI-DOST 

During the seminar, nuclear power has been presented as providing significant 
environmental benefits. This is specifica1\y true for nuclear power because it does 
not contribute to global warming through the emission of carbon dioxide. Nuclear 
power does not also produce notable sulfur oxides, nitrogen oxides, or particulates. 

The cost of building new nuclear power plants has historically been much higher 
than the cost of building fossil fuel -based power plants. Any environmental gains in 
switching power generation from fossil to nuclear fuels would thus be of greatest 
interest as nuclear power becomes economically competitive regarding operating and 
construction costs. By far the greatest environmental concern of an operating nuclear 
power plant are the production of radioactive waste, the bulk of which are mostly 
low level waste, and the disposal of spent fuel. 

The following issues were discussed by the group before arriving with their 
final recommendations: 

• Public perception. This issue has been noted to be the most important 
concern in as far as the acceptance of nuclear energy is concerned. There 
are always perceived risks which, when not fully addressed at the onset, 
will tum even the best nuclear power program into failure. 

• Alternative energy source. Historically, nuclear power plants have been 
shown to be capital intensive. A question was raised on how would the 
government propose to finance the project and would the operation of a 
nuclear power plant lead to a reduced cost of electricity. The DOE should 
come up with a projected demand in order to determine and provide a more 
realistic model. Alternative and renewable power sources are insufficiently 
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expandable to compete significantly with coal, natural gas, and nuclear power. 
Comments from a Japanese representative informed that nuclear energy is 
competitive with fossil fuel for electricity generation, despite relatively high 
capital cost in Japan. In the long run, the nuclear cost is still lower. 

• Site of plant. It is not always true that the best site is the most suitable site 
for constn1cting the nuclear power reactor. The issue regarding earthquake 
design, particularly for the BNPP site, has been on the presence of a fault. 
Dr. Solidum ofPHIVOLCS informed that the issue on fault should always 
be based on whether that fault is active or not. Besides, limitations on the 
suitability of the site can always be augmented by good engineering practice. 

• Green house effect (global warming). There is no doubt that nuclear 
power does not contribute to any global warming effect. It does not produce 
greenhouse gases as compared to fossil fuel power plants. 

• Safety assessment. The operation of nuclear power plants goes thru detailed 
safety assessment as part of the licensing process. This is a very important 
component of the nuclear power development program. The facility owner/ 
operator should convince the regulatory body that the plant can be managed 
safely both during routine and accident conditions. In addition, the public 
would have more confidence in the safety of the plant if there is wide 
participation and involvement of various disciplines from all sectors of society. 

• Decommissioning. The nuclear power plant will undergo decommissioning 
after its operating lifetime. The main concern would be the storage and disposal 
of the spent fuel. The cost of waste disposal should be an integral part of the 
nuclear power development program 

• Clean development mechanism (CDJ.\1). Considering that nuclear power 
has been shown to be environment friendly, the Philippines should also make 
an effort to include nuclear power in the CDM. 

Group Recommendations: 

The Group strongly supports the Nuclear Power option in the long term. 

1. A comprehensive Information and Education Campaign in all levels addressing 
all sectors of the society from decision makers to the grassroots and particularly 
with the involvement of the scientific community should be undertaken 
immediately. This will prevent unfounded fears and will promote transparency 
regarding the project among the various sectors of society. 

2. Consider the possibility of utilizing the infrastructure already existing at the 
BNPP site in Morong, Bataan or use the BNPP site for the new NPP. The site 
has been well characterized and withstood the major disasters (earthquake 
and Mt. Pinatubo eruption) that happened within the last 20 years in the country. 
Moreover, the Morong site was supposed to host two nuclear power reactors. 
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Using the same site for the new NPP would greatly reduce the cost of siting 
and would maximize the much needed resources for other pressing matters 
like public acceptance. 

3. Reactivate or establish a new nuclear power steering committee to coordinate 
all matters pertaining to the promotion and development of a nuclear power 
program. The terms of reference could be the same or updated as may be 
necessary. 
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SEMINAR WORKSHOP ON NUCLEAR POWER 
GROUP 3: ENERGY SECURITY/SUSTAINABLE 

ENERGY DEVELOPMENT 

Convenor: Acd. Apolinario Nazarea 
NAST- Chemical, Mathematical and Physical 
Sciences Division 

Rapporteur: Victoria Fe 0. Medina 
Senior Science Research Specialist 
PNRI-DOST 

Dr. Nazarea presented to the Group the Joint Science Academies' Statement on 
Energy Sustainability and Security issued in 2006. 

The Group decided to adopt the Statement as basis for the discussion of the Group. 
It took note of the issues and challenges related to sustainability and security of energy. 
The statement, being a global statement, would have to be adapted to the conditions 
obtaining in each individual country. 

It is recognized that Sustainable Development comprises three principal inter
related components: economic prosperity, social development and environmental 
protection. Energy security and sustainability are essential for any primary human 
development to succeed. 

The Group agreed that in order for the country to achieve energy sustainabiiity 
and security, certain strategies including the following: 

• Promotion of energy efficiency 
• Diversification of energy supply and demand 
• Development of global energy infrastructure 
• Promotion of clean and affordable energy sources and systems, including 

advanced nuclear technologies and renewable systems 
• Decentralization of energy production 
• Promotion of cost-effectuve economic instruments to help reduce the emission 

ofGHG 
• Addressing the urgent human needs of that part of the population which does 

not have access to modem energy 
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It was noted that the current PEP is consistent with the above. 
It was also held that Bataan ~'PP would have to be revisited and the necessary 

econmmc studies be undertaken in order to make an informed decision on its viability. 
After all, it had been raised during the morning session that the safety and technical 
issues surrounding Bataan are not anymore part of the question. 

The need for the DOE to consider the long-term horizon when it undertakes its 
next Energy Plan beyond 20 14 was likewise recognized, especially since the nuclear 
option necessitates a long gestation period. The current long-term plan, formulated 
under the Ramos administration, has identified the year 2021 as the window for the 
nuclear option, This means that a decision on the plan to go nuclear has to be made soon 
and therefore the related studies should be undertaken. The long-term energy plan 
recognizes the goal of the country to attain at least 60% independence by 2010 and 
beyond. 
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• CLOSING SESSION 

Closing Remarks 

by 

Hon. Estrella F. Alabastro 
Secretary 

Department of Science and Technology (DOST) 

Represented by 

Prof. Fortunato T. dela Peiia 
Undersecretary, DOST 

First of all, allow me to express my deep appreciation to the organizers of this 
Seminar Workshop on Nuclear Power : the National Academy of Science and 
Technology (NAST), Philippine Nuclear Research Institute (PNRI), Department of 
Energy (DOE), National Research Council of the Philippines (NRCP), Philippine 
Council for Industry and Energy Research and Development, and National Power 
Corporation (NPC). 

Let me also express my deep gratitude to our speakers from the international 
scientific community : Dr. Sueo Machi, Forum for Nuclear Cooperation in Asia 
Coordinator of Japan, Mr. Katsuhisa Sengoku from the International Atomic Energy 
Agency, Dr. Yutaka Kawakami from the Nuclear Safety Research Association of Japan. 

I especially thank the Honorable Secretary Raphael Lotilla for gracing the occasion 
as keynote speaker and our local speakers, Dr. Alumanda M. dela Rosa, Philippine 
Nuclear Research Institute Director and President Cyril del Callar of the National 
Power Corporation. 

To the Workshop Convenors, the Rapporteurs, the Masters of Ceremonies, to all 
those who worked hard to prepare for this Seminar-Workshop, to all the participants, 
thank you for making this event possible and fruitful. 

This is the first forum in the new millennium for the scientific community to 
come together to discuss the nuclear power option in our country. The last gathering 
was during the Second Philippine Nuclear Congress held in December 1996. That 
year, we celebrated the centennial anniversary of the discovery of radioactivity. That 
year the Philippines was President of the General Conference of the International Atomic 
Energy Agency in the person of DOST Secretary William G Padolina. 

. 
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Quite recently, nuclear power as an. option for electricity production hit the 
broadsheets and the air and has drawn varied reactions. Earlier, I made a statement 
that considering the unequivocal effects of global warming caused by human activities, 
including the use of coal power plants, now is the time to revisit nuclear power. 

World-wide, as has been brought to fore in various fora, there is an expected 
renaissance of nuclear power driven by the climate change issue. Although the 15'h 
Session of the UN Commission on Sustainable Development in April to May of this 
year failed to agree on a final document on the role of nuclear power for sustainable 
development, the Commission texts that remain operative "keep the door open" for 
nuclear power. 

Taking this cue, we should take a scientific approach on the option and as an 
initial step, we should develop a human resource development program to support the 
nuclear option should the assessment of energy indicators in the Philippine national 
energy system indicate its viability. We are all aware that for the option to become 
truly viable it has to be socially and politically compatible. 

The role of the scientific community is to assure the national technological 
capability to assimilate the option should the option be taken. And in this regard, not 
just for the nuclear power option but for the other energy infrastructures so that they 
are enviromnentally compatible. We have to develop sound strategies and programs 
towards this end. This of course would entail gathering of information from experts 
and the formulation of recommendations from which policies and programs would be 
based. 

Today's proceedings and the recommendations formulated is a good take-off 
base for the scientific community to fulfill its role. I assure you that the Department of 
Science and Technology will carefully consider the results of your efforts. 

A pleasant good afternoon to all of us. 
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Trends 
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Safety 
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Secretary, Department of Energy 
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11:00 a.m. 
Radioactive Waste Management Dr. Yutaka Kawakami 

Consultant, Nuclear Safety 
Research Association of Japan 

11:20 a.m. 

12:15p.m. 

PM Session 
1:15 p.m. 

Open Forum 

Academician Jose 0. Juliano 
NAST Focal Person on Nuclear Energy 
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Dr. Corazon C. Bernido 
Deputy Director, PNRI-DOST 

Rapporteur 
Lunch Break 
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Deputy Director 
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Convenor: 
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Division, PNRT-DOST 
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ABOUTNAST 

The National Academy of Science and Technology (NASI) Philippines is the country's highest 
advisory body to the government and the science community on matters related to science and 
technology. It also has the mandate to recognize outstanding achievements in science and technology 
made by Filipino scientist in all fields of science. 

VISION, MISSION AND MANDATE 
The National Academy of Science and Technology Philippines, founded in 1976, continues to 

stand today with a firm resolve to faithfully pursue: 

Its VISION: A PROGRESSIVE PHILIPPINES ANCHORED ON SCII~CE 

Its MISSION: 
1. To recognize exemplary science and technology achievements among the young and 

among peers 
2. To encourage individual Academy members to continue their scholarly pursuits thereby 

making the Academy the principal reservoir of scientific and technological expertise in 
the nation 

3. To provide independent and science-based advice on problems facing the nation and the 
world 

4. To link with like-minded institutions and individuals in promoting scientific 
achievement in the Philippines and abroad 

5. To promote a strong science culture in Philippine society 

Its MANDATE: 
l. To recognize oll1standing achievements in science and technology as well as provide 

meaningful incentives to those engaged in scientific and technological researches (PD 
1003-A). 

2. To advise the President and the Cabinet on matters related to science and technology 
(EO 818). 

3. To engage in projects and programs designed to recognize outstanding achievements in 
science and promote scientific productivity (EO 818). 

4. To embark on programs traditionally expected of an academy of science (EO 818). 

The National Academy of Science and Technology Philippines 
2F Philippine Heritage Science Center 
Department of Science and Technology Complex, 
Bicutan, Taguig, Metro Manila 1631, Philippines 
Email: secretariat@nast.ph, nast@dost.gov.ph 
Uri: http:f/www.nast.ph 
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