
OPENING ADDRESS XA9848561

W.D. Magwood
Office of Nuclear Energy, Science and Technology,

United States Department of Energy,
United States of America

Introduction

I am very pleased to meet with you today to kick off what should be a very interesting

and important set of discussions. I'd like to thank the IAEA and the Argonne National

Laboratory staff for hosting this meeting because I believe that information exchange in

conferences like this will help nuclear plant operators to meet the challenges of the

future. Those challenges are clear and reflected in many of the discussions you will

have over the course of this meeting. While complex to understand and address, the

challenges facing nuclear energy are stark and clear at the bottom line. Nuclear power

plants that are economic and reliable will be an energy source on which many countries

will rely heavily for decades to come. Nuclear power plants that do not prove to be

economic and reliable are likely to shut down before the end of their useful lives.

We are at a crucial crossroads in the history of nuclear power. Probably at no point

since the advent of nuclear energy some four decades ago has there been so

compelling a case for the world to invest in nuclear power technology. At the same

time, we face several difficult challenges that must be addressed before we can expect

nuclear energy to make a major contribution to the world's energy needs and address

its environmental concerns. How the world operates its existing nuclear power plants

today will largely determine whether any Nation will build and operate next-generation

plants in the future. And increasingly, the technologies once intended for future
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nuclear plants can play a vital role in keeping existing plants safe, competitive, and

viable today.

At the Department of Energy, we are thinking about the future-more so than at any

other time since I joined the agency three and a half years ago. Under the leadership

of Secretary Pena, we are looking forward at the strategic energy needs of the Nation.

We have asked the questions that everyone in the energy field must ponder as we

approach a new millennium: How do we assure that we will have access to reliable

supplies of economic energy in the future? How do we respond to environmental

challenges such as global climate change? What technologies will we need in a world

where the business of generating electricity is more like the soft drink business than the

public utility infrastructure we have had for nearly a century? Can we afford to have

nuclear power? Can we afford noMo?

Over the next century, we expect that global energy use will increase significantly. The

Energy Information Administration, EIA, predicts that worldwide energy consumption

will grow by more than 50 percent over the next 20 years, with much of the growth

coming in the developing nations of Asia. While in the past, I know that such

projections have been found to overshoot reality by significant margins, today's EfA

makes very progressive assumptions about the implementation of energy efficiency

measures. Even with this built-in conservatism, ElA's projections indicate that the

United States will need to build more than 280 gigawatts of new electric generating

capacity by 2015 to meet growing demand and replace retiring power plants.

This will require a massive investment in new power plants. The paramount question

for many of us is how many of these plants will be nuclear? The current outlook is not
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encouraging. No new nuclear plants have been ordered in the U.S. since 1978 and

recently, several utilities have decided to permanently shut down some of their nuclear

plants because they are no longer economically viable in today's increasingly

competitive electricity market. If this trend continues, it is possible that many of the

remaining 108 operating nuclear power plants in the U.S. could be out of business

before their current licenses expire.

Were this to occur, it would be to the detriment of our energy supply system. The

nuclear power plants currently operating in the U.S. provide about 22 percent of the

Nation's electricity and they represent an investment by ratepayers of more than $200

billion. These plants provide reliable baseload electricity in all weather conditions

without emitting air pollutants such as those associated with global climate change.

Nevertheless, economic and other factors have placed these plants-and the next-

generation plants that could replace them-at great risk.

The Global Climate Challenge-Moving Toward Kyoto

One of the most important.factors that has emerged over the last few years affecting

the future of nuclear power is the arrival of global climate change as a high-priority

issue in both the Administration and Congress. In June, the President formalized this

new emphasis in national policy. In his address to the United Nations, President

Clinton committed this country to reducing the emission of greenhouse gases. The

President stated:

We will work with our people, and will bring to the Kyoto conference a

strong American commitment to realistic and binding limits that will

significantly reduce our emission of greenhouse gases.
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This is not simply a shift in U.S. priorities. This December, the nations of the world will

gather in Kyoto, Japan for an international conference on global climate change. One

of the likely outcomes of this international event is a binding agreement to reduce the

annual emissions of greenhouse gases internationally to a specific level by a specific

date. While existing international agreements encourage the reduction of each

country's emissions to 1990 levels by the year 2010 remains the baseline, we do not

yet know what will result from the Kyoto conference. But what we do know is that the

targets will be binding.

How will the United States and other Nations respond to the establishment of such a

far-reaching international agreement? This is the subject of intensive analyses

throughout the Executive Branch, including the White House and especially the

Department of Energy. The final shape of the U.S. strategy will most likely emerge

over the next year; however, it would not be surprising to see market-based "cap and

trade" mechanisms as central to our response-both on an international and national

level. This mechanism worked extraordinarily well in implementing the Clean Air Act

Amendments and that lesson will not be lost on policy decision-makers.

This sort of device is a macroscopic solution which does not address how we will

reduce greenhouse gas emissions on the working level, in the course of everyday

society, without hobbling economic growth. Here is where our implementation of a

Kyoto treaty is at its most complex and challenging. And this is where the Department

. of Energy will play a vital role as we move closer and closer to Kyoto.
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Efficiency-ln the Broad Sense

To reduce greenhouse gas emissions in a relatively short period, that is, by 2010, any

realistic strategy will be-by necessity-very conservative. While advanced

technologies such as renewable energy, electric vehicles, or advanced light water

reactors could have a tremendous impact on reducing carbon dioxide emissions in the

longer term, it is very unlikely that any such technologies will play a large role in

helping us meet our greenhouse gas reduction goals over the next decade. The

measures that will be most important over the next decade can be characterized simply

in terms of improvements in efficiency.

In the broadest sense, improving the efficiency of how the energy system converts

energy resources to useful work and products is the only economic way to meet the

commitments we expect from Kyoto. In this sense, efficiency can be segmented in the

following ways:

increasing the energy efficiency of our homes, businesses, transportation,

and industry;

increasing the efficiency of how energy is delivered to consumers; and

increasing the efficiency of electricity generation.

The first set of actions is very familiar by now. The Department of Energy has invested

billions over the last several years to develop and encourage the market acceptance of
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energy efficient technologies such as advanced lighting, high-efficiency transportation

systems, and ground-source heat pumps. Many of these technologies are mature

enough to be sold on the market and the impact of capped greenhouse gas emissions

may make these technologies more economically attractive.

The second set is largely the province of industry and would in any event be driven by

the advent of competitive electricity markets. The Electric Power Research institute, for

example is developing the elements of a flexible AC transmission system and the

Department is investing in technologies to improve the efficiency of gas transmission.

These improvements will become increasingly important in the early part of the next

century.

Finally, increasing the efficiency of electricity generation is a set of near-term actions

that can be cost-effectively accomplished across many technologies. In the fossil fuel

area, the Department has invested significant monies to develop "Clean Coal"

technologies. Utilities are beginning to implement high-efficiency power plant

technologies such as combined-cycle natural gas plants. They have also implemented

efficiency improvements at nuclear power plants. There is a need, however, to do

more.

Nuclear Energy is Part of the Solution

In the case of nuclear power plants, the United States has made impressive

improvements over the last twenty years. Capacity factors have increased from an

average of 57.6% in the U.S. in 1980 to about 80% today. The Department played a
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role in some of this improvement-for example, by working with industry to develop high-

bum-up fuel technology that allowed fuel cycles to increase from a typical 1970's 12

months to 18 and 24 months today. But much of the recent increase in capacity factors

is the result of successful efforts by U.S. nuclear utilities to increase reliability and plant

availability while at the same time reducing costs. Our industry friends are correct to

be proud of their accomplishments-which were, as many of you know, not completed

without considerable pain-but this is not the time to rest.

These past increases in plant reliability and availability have merely kept nuclear power

in the race. They have not yet assured survival. Newly-competitive electricity markets

linked with uncertainty associated with plant license renewal conspire to make life very

difficult for all but the most efficient and best-run nuclear power plants.-

If our nuclear plants can meet the challenge, they will prove to be a vital factor in

meeting our international obligations. Every one percent fleet average plant capacity

factor increase in U.S. nuclear plants equates to bringing a new 1000 MWe plant on-

line. This helps address the energy need challenges I mentioned earlier and has

obvious direct economic benefit to the owners of the plant. But the fact that has gained

the attention of many of my colleagues in Washington is the fact that each one percent

improvement in the average capacity factor for U.S. plants corresponds to an additional

two million metric tons of CO2 emissions that will be avoided each year. Importantly,

key members of Congress such as Senate Energy and Natural Resources Chairman

Frank Murkowski are now on the record as recognizing the importance of nuclear

energy in our global climate change strategy. In a recent letter to the Department of
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State in which he urged a more visible role for nuclear energy in plans to manage

greenhouse gas emissions, Chairman Murkowski wrote:

Nuclear energy.. . is responsible for 89% of all C02

emissions avoided by U.S. electric utilities between 1973

and 1995. Over 1.9 billion metric tons of carbon emissions

have been avoided in the U.S. alone through the use of

nuclear energy.

As a result, the Department is interested in working with utilities to find ways to

increase the efficiency of nuclear power plants. While for many plants, management

issues and interactions with the Nuclear Regulatory Commission must be dealt with

first, there are some important technology issues that must be addressed. For

example, application of advanced instrumentation and control systems, in-service

inspection, and other technological innovations can help us maximize the use of our

existing plants to the benefit of the Nation and the global environment.

We believe that by the year 2010, the United States fleet average capacity factor

should be no less than 85 percent. In accomplishing this, we will see a more

competitive and viable nuclear power industry, set the stage for implementation of next-

generation nuclear power plants in the next century, and have a dramatic impact on

carbon emissions.

Whereas existing nuclear plants have a large impact on carbon emissions in the years

leading to 2010, they become invaluable in the years following 2010. If just the existing

U.S. plants continue to operate to the end of their initial license periods (the last of
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which would expire in 2035), the U.S. will avoid emissions of more than 3 billion metric

tons of carbon compared to what would occur if coal-fired plants were used instead.

The impact is magnified if many of these plants receive renewed licenses. In addition,

next-generation plants could be a singular factor in controlling carbon emissions in the

longer term, particularly if energy efficiency gains flatten and become less economic

over time and gas supplies become more expensive.

Issues Affecting the Future

There are important issues that will come into play as we consider not simply

maintaining, but expanding the world's use of nuclear energy. Many of them are very

well known. Foremost, we must deal effectively with the high-level and low-level waste

issues. These are complicated as technical issues but even more complex as political

issues. Unless they are dealt with, the construction of new nuclear plants and perhaps

the long-term operation of existing plants will become increasingly problematic.

While I am not here today to debate about the Department's high-level waste program,

I will say that a part of the solution may be to make less waste. The Department has

been working with Electric Power Research Institute and others in the industry to

develop a joint Spent Fuel Minimization program. This technology activity would pick

up where our high-burn-up nuclear fuel program left off in the early 1980's. We have

proposed the development of advanced nuclear fuel technologies which could see

bum-ups increase to 100,000 megawatt days per metric ton. This is an ambitious

target, but we believe it is possible and in reach of a cooperative venture.
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We will continue to work to open new markets to U.S. nuclear technology companies,

especially in the growing markets of Asia. Many countries in the region expect to turn

to nuclear power as a key component of their future energy mix. They have many

reasons for this, including energy independence and the desire to establish advanced

technology infrastructures. But as we consider nuclear trade with developing countries,

we must also deal with concerns over the proliferation of nuclear technology and

nuclear materials as more developing countries build and operate nuclear power

plants. Improved nuclear safeguards and monitoring, and proliferation resistant

technologies will be necessary to reduce risks throughout the world as developing

nations build nuclear plants. IAEA Director General Hans Blix has echoed these

concerns in several of his speeches over the past few years. For the longer term, the

Department is interested in investigating advanced proliferation-resistant nuclear power

and fuel technologies that could significantly reduce proliferation risks.

We also remain committed to addressing issues such as the vital, strategic need we all

have to assure high levels of nuclear safety in all countries. One of our most important

programs over the last several years has been our effort to increase the safety of

nuclear plants in the former Soviet Union and Central and Eastern Europe. Another

"Chornbbyl" in one of these countries would not only be a major political and

humanitarian disaster, but it would be a disaster for the nuclear utilities and technology

companies throughout the world. Some progress has been made by the international

community to address this challenge, but a great deal remains to be done.

Finally, the Department is concerned over the state of the U.S. nuclear technology

infrastructure. Experienced personnel and valuable facilities in both the government
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sector and industry are aging with limited prospect of replacement. This is not just a

problem in the U.S.; it is an international problem. We have been trying to address part

of the problem at DOE by investing more in university nuclear engineering programs

and encouraging new missions for our irreplaceable research and test reactors and hot

cells. In today's budget environment, however, this has been exceedingly difficult.

Conclusion

To close, I believe that these challenges-significant as they are—are certainly within

our ability to overcome if we work together. Government, industry, and universities all

have much at stake in assuring a viable nuclear energy option in the future. The

United States must work with other nations to address issues of trade, proliferation, and

nuclear safety while fostering an invigorated environment for international technology

collaboration. As this conference proceeds, I encourage you to look for ways of

enhancing cooperation across all sectors of society and across all oceans of the world.

The work starts here-and at each individual nuclear power plant. There will be a

limited future for nuclear power unless existing plants prove that the technology is

economically competitive. We know it can be done because many of you are doing it

and helping to point the way to a healthier global environment in the process. If we are

successful in first maintaining the nuclear energy option, then—having dealt with the

issues I have mentioned today-expanding our use of it in the future, the potential of

nuclear energy will be fully realized to the benefit of all the world's peoples.
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