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Summary

The American Council on Global Nuclear Competitiveness believes a properly structured U.S.-Russian agreement for civilian nuclear cooperation is in the best interests of the U.S. and should be supported.  Such an agreement will facilitate Russian participation in the guaranteed fuel supply and return system envisioned by the Administration’s proposed Global Nuclear Energy Partnership.  It will also help the U.S. gain access to Russian fast-spectrum reactor technology while providing the Russians the opportunity to learn from the U.S.’s extensive fast reactor experience.

In negotiating the Agreement, it is imperative that the government not make commitments within or external to the agreement that undermine the re-emerging U.S. uranium industry.  Dramatically increased Russian uranium imports could destabilize the existing U.S. market and undermine the deployment of domestic sources of enriched uranium.  This, in turn, could jeopardize thousands of high-paying American jobs in uranium exploration, mining, conversion and enrichment.  The issue of Russian uranium imports must be handled by the government in a manner that protects a vital domestic capability and American jobs while also providing benefits to U.S. utilities and electricity consumers.

Background

On July 15, 2006, President Bush and Russian Federation President Putin issued a joint statement announcing that:

“The United States and the Russian Federation believe that strengthening their cooperation in civil nuclear energy is in the strategic interests of both our countries. It will serve as an additional assurance of access for other nations to economical and environmentally safe peaceful nuclear energy.”

This announcement served as official notice that the U.S. and Russia would commence negotiation of a “Section 123 Agreement” on civilian nuclear cooperation.

Section 123 of the U.S. Atomic Energy Act requires that the U.S. negotiate and approve a formal agreement with another country before civilian nuclear cooperation can take place.  Although some U.S.-Russian nuclear projects have been able to proceed under various exceptions, cooperation that involves the transfer of most nuclear materials or equipment requires a Section 123 Agreement detailing the particular terms under which they will be provided.  These terms include pledges by the recipient government that material and equipment transferred under the agreement will be used exclusively for peaceful purposes, that the United States will have the right to approve the retransfer to third countries of any items transferred under the agreement, and that the United States will have the right to approve any enrichment or reprocessing involving U.S.-origin material or equipment transferred under the agreement. 

The U.S. government has several motivations for signing a 123 Agreement with Russia.  These could include:

· The need to facilitate Russian participation in the guaranteed fuel supply and return system envisioned by the Administration’s proposed Global Nuclear Energy Partnership;

· Common views between the U.S. and Russia on the need to expand the global use of nuclear energy;

· A desire to gain access to Russian fast-spectrum reactor technology; and

· Rewarding Russia for its helpful proposals in dealing with the Iranian nuclear program.

While these motivations are important, in developing the Agreement it is imperative that the U.S. Government not forget the responsibility it has to protect the interests of U.S. businesses and U.S. workers.  The global market for nuclear products and services is growing rapidly and it is imperative that U.S. companies and U.S. workers benefits from this growth.

The Outlook for Global Growth in Nuclear Energy 

A global nuclear renaissance is underway.  Many billions, even trillions of dollars will be spent on nuclear energy products and services over the coming decades.  The American Council on Global Nuclear Competitiveness believes that U.S. economic competitiveness and national security will be impaired if American companies fail to become leading suppliers in this rapidly growing market.

The President and Congress have taken bold steps to dramatically improve the outlook for nuclear energy in the U.S.  Construction of new nuclear power plants now enjoys broad, bi-partisan support.
  The Energy Policy Act of 2005 contains a variety of incentives – including loan guarantees, production tax incentives, and risk insurance – to promote the construction of new plants in the U.S.  Over the next few years, the Nuclear Regulatory Commission expects to receive applications for construction of as many as thirty or more new reactors. 

The U.S. is not alone in planning a widespread expansion in its use of nuclear energy.  Countries such as China, India, and many others are looking to nuclear energy as a way of meeting growing electricity demand while holding down emissions from the burning of fossil fuels.  According to the World Nuclear Association, there are 250 reactors under construction, on order, planned, or proposed for construction across the globe.

Yet despite all the positive developments, the Council is concerned about the way the nuclear renaissance is taking shape in the U.S.  As a result of the three-decade hiatus in domestic nuclear power plant construction, the U.S. nuclear design, manufacturing and supply industry is a mere shadow of its former self.  This is a situation that must be reversed.

The State of the U.S. Nuclear Manufacturing and Supply Industry 

Nuclear energy represents a multi-billion dollar business opportunity that the U.S. can either seize or squander.  The ongoing nuclear renaissance offers the promise of stimulating our plant design and engineering and heavy manufacturing sectors and restoring U.S. leadership in global nuclear energy markets.  Many billions of dollars in revenue and hundreds of thousands of high-paying jobs could be created in the U.S. if American firms capture a significant share of the growing U.S. and global nuclear energy markets.

This is not just speculation.  The initial wave of commercial nuclear power plant construction, which peaked in the 1970’s and 1980’s, resulted in more than 400 plants being built across the globe.  These plants generate about 16 percent of the world’s electricity without emitting air pollutants or greenhouse gases.  

U.S. firms dominated this global market.  From reactor design to fuel and component fabrication to plant construction and service, U.S. firms led the way.  The U.S. also dominated the market for enriched uranium, which was supplied by two U.S.-owned enrichment plants. 

Over the past decade or more, the U.S. nuclear reactor design and manufacturing and supply infrastructure has been allowed to atrophy.  Major U.S. firms have been sold off to foreign companies.  There are now only two U.S.-owned nuclear reactor designers, only one of which is a vendor.  Employment levels in the U.S. uranium industry today are a mere three percent of what they were in the late 1970’s, and domestic uranium production is about seven percent of the 1980 production level.  The U.S. now enriches less than 20 percent of the world’s uranium.  Important large reactor components cannot today be fabricated in the U.S., and construction of the first several new nuclear plants in the U.S. would have to rely heavily on foreign-supplied major components.  

A report prepared for the U.S. Department of Energy by MPR Associates concluded that “major equipment (reactor pressure vessels, steam generators, and moisture separator reheaters) for the near-term deployment of [new] units would not be manufactured by U.S. facilities.”  The same report found that “reactor pressure vessel (RPV) fabrication could be delayed by the limited availability of the large nuclear-grade forgings that are currently only available from one Japanese supplier (Japan Steel Works, Limited).”

In order to reap the full economic and employment benefits of new nuclear build, the construction of these new plants must be translated into American design and manufacturing jobs.  With sufficient and predictable demand for new plants, U.S. companies would jump back into the heavy nuclear design and manufacturing businesses.  However, a Bechtel Power Corporation report prepared in 2004 found that manufacturers are concerned about the “leadership and commitment provided by the industry, owners, and government to proceed with nuclear power plant development in the U.S.  It would appear that these suppliers are ready and capable of responding to a new rollout, but in order to commit any resources, they are looking for a solid commitment over a defined schedule for the new facilities.”

The renewed, global interest in the use of nuclear energy represents an opportunity for American companies to recapture a large share of the world market for nuclear products and services.  American workers can benefit from the restoration of high-paying jobs in reactor design and construction, component fabrication, reactor operations and maintenance, and other fields.

The good news is that many U.S. firms, both large and small, are already engaged in or considering entry into the global market for nuclear energy products and services.  These firms are prepared to take significant financial risks in an attempt to re-constitute a U.S. nuclear design, manufacturing and supply industry.  

These efforts can pay great dividends to the U.S. in terms of bolstered economic competitiveness and strengthened national security.  In negotiating the proposed 123 Agreement with Russia, the U.S. government must be careful not to undermine these efforts and unwittingly do damage to an essential domestic industrial capability.

The Role of the American Council on Global Nuclear Competitiveness

The Council is a 501(c)(3) non-profit corporation formed in 2005.  The mission of the Council is to alert Americans of the decline of the U.S. nuclear design and manufacturing industry, and to highlight the opportunities for a restoration of U.S. global leadership.  The Council’s is Co-Chaired by three renowned energy policy experts – Senators Howard H. Baker, Jr., and J. Bennett Johnston and Ambassador C. Paul Robinson.

The Council believes it is essential, for both national security and economic reasons, that a reinvigorated U.S. nuclear design and manufacturing industry be able to compete on the global market.  U.S. firms must be able to supply nuclear systems at home and abroad from a strong preferred supplier position.
Thus far much of the support for new nuclear build has centered on the substantial environmental benefits offered by nuclear energy.  This is important, but it’s not the whole story.  What has been missing from the discussion is a recognition of the economic and national security benefits that can accrue if the U.S. recaptures a large share of the nuclear  design and manufacturing business.

The renewed global interest in the use of nuclear energy represents an opportunity for American companies to recapture a large share of the world market for nuclear products and services.  American workers can benefit from the restoration of high-paying jobs in reactor design and construction, component fabrication, reactor operations and maintenance, and other fields.  

The Council is preparing an assessment of these economic and employment benefits.  Based on our preliminary findings, we believe the rebirth of a robust nuclear construction and manufacturing industry in the U.S. could result in the creation of more than one million American jobs.  This figure could – and almost certainly would – be even higher as rejuvenated U.S. firms secured contracts to supply American-made nuclear products and services across the globe.

The construction value alone of these new nuclear facilities would be more than $150 billion, resulting in total economic activity of well over a quarter-trillion dollars.  The retail value of the electricity produced by the new reactors would be more than $50 billion dollars per year.  And the electricity produced would avoid the emission of millions of tons of air pollutants and billions of tons of greenhouse gases.

Looking at the national security benefits, America’s ability to influence the nuclear non-proliferation behaviors of other countries depends in part on the participation of U.S. firms in the commercial nuclear design and manufacturing industry, especially in the uranium enrichment and used fuel recycling businesses.  For example, as discussed earlier the enriched uranium and nuclear fuel provided by the U.S. to nuclear plant operators in other countries comes with certain end-use restrictions – it cannot be used as feedstock for nuclear weapons and it cannot be reprocessed without permission of the U.S. government.  These end-use restrictions allow the U.S. great influence on the non-proliferation behaviors of countries that use U.S.-origin fuel.

Yet America’s influence over the behaviors of other countries has waned as U.S. firms have lost market share in nuclear design and manufacturing businesses.  If there remains a shortage of U.S. companies in these vital industries, the U.S. will of necessity become more reliant on other countries to provide nuclear fuel cycle services.  The Council is working to underscore the importance of re-establishing a robust domestic nuclear industry to the domestic economy and to meeting our national energy security and global non-proliferation goals.

The Council’s Views on the Proposed U.S.-Russian 123 Agreement

The Council believes a properly structured U.S.-Russian agreement is in the best interests of the U.S. and should be supported. 

Nuclear energy is clearly going to be a part of the world’s energy mix for the foreseeable future.  The keys to taking full advantage of nuclear energy’s enormous benefits are to properly manage the threat of nuclear weapons proliferation and the challenge of nuclear waste management.  The U.S. and Russia, as the two countries that pioneered nuclear power, must be partners in addressing these challenges.

The Administration took a bold step toward addressing these challenges earlier this year with the announcement of the Global Nuclear Energy Partnership (GNEP).  The GNEP proposal envisions a future where nations with established nuclear energy capabilities provide assured nuclear fuel supply and disposal services to nations who agree to forego nuclear fuel enrichment and recycling, the technologies that give rise to genuine nuclear proliferation concerns.

Such a future would include far greater use of advanced nuclear reactors based on the types that are already being used to produce twenty percent of our electricity.  For countries with smaller electricity needs, GNEP countries would provide safe, proliferation-resistant nuclear reactors that can be used to supply electricity or meet other energy-intensive needs such as drinking water purification.  Finally, the GNEP vision includes the recycling of used nuclear fuel, which will drastically reduce the long-term environmental consequences of used fuel disposal and will increase the amount of energy extracted from the fuel by a factor of nearly one hundred.

The Council supports the GNEP vision, which if properly implemented could restore America’s preeminence in the nuclear enterprise.  A 123 Agreement between the U.S. and Russia should be a positive step toward achieving the GNEP vision.  

Such an agreement would allow progress on several fronts related to the GNEP initiative.  The most important may be in the area of storage and possible recycling in Russia of U.S.-origin used nuclear fuel.  Several Asian countries, particularly Japan and South Korea, have generated significant quantities of used nuclear fuel and could be interested in contracting with Russian facilities to recycle the fuel.  U.S. approval will be required for any U.S.-origin fuel in Asia to be shipped to Russia for storage or reprocessing.

The shipping of U.S.-origin fuel to Russia could serve as an early and high-profile demonstration of the possibilities embodied in the GNEP proposal.  A successful demonstration could serve to convince other countries who may be skeptical about GNEP that international nuclear fuel cycle cooperation can be made to work.

Another important benefit of the agreement could be cooperation in the development of advanced reactor technologies including fast and high temperature gas cooled thermal reactors.  During the 1990’s the U.S. dismantled much of its advanced reactor research capability with the shutdown of the Experimental Breeder Reactor-II and Fast Flux Test Facility and termination of the Advanced Liquid Metal Reactor program.  Government support to the General Electric-led industrial effort to develop commercial scale fast-spectrum reactors was also terminated.

Despite this ill-informed move by the U.S., Russia continued its fast reactor research and development program.  As a result, Russia has developed fast-spectrum reactor technologies (especially lead- and lead-bismuth-cooled reactors) and operates nuclear facilities (most notably the BOR-60 and BN-600 fast-spectrum reactors) that would be of great value due to the lack of fast-spectrum test reactor capability in the U.S.   

Russia is also reportedly planning to complete the BN-800 fast reactor, which is intended to replace the BN-600.  The project is expected to require about $2 billion to complete and current projections are that the reactor will be ready for start-up in 2012.  Anticipated construction funds include $280 million in 2008 and $500 million in each of 2009 and 2010.
  Learning from Russia’s experience in the licensing, construction, start-up and operation of the BN-800 could be of great benefit in establishing a fast reactor licensing and regulatory framework and a commercial manufacturing industry in the U.S.

Finally, the Russian government has announced its intent to design, build, and construct barge-transportable reactors at the Sevmash construction plant in Severodvinsk.  This announcement illustrates a serious effort on their part to accelerate the deployment of a new generation of reactor for electricity production in Russia and as a product that can be delivered to developing countries for lower costs and improved security.  Any agreement with Russia should explore the possibility of active collaboration in the process of using “production-line” approaches to building standardized reactors in a way that results in learning-curve reduction in costs and the use of a stable work force that has the skills to produce the reactors.  The U.S. could benefit by developing collateral facilities using U.S. shipyards in a way that each nation provides those elements that go into a final work product that would be internationally competitive with other potential suppliers of such goods and services.

While the U.S. has not yet shown the same commitment to advanced reactor development, the U.S. is still the repository of much of the world’s sodium-cooled reactor knowledge base.  The Experimental Breeder Reactor-II had one of the most successful operating histories of any fast reactor in the world.  The U.S. has also continued in the development of pyroprocessing, an advanced fuel recycle technology that has been optimized for fast reactor fuel.   As a result, each country has things to learn from and offer to the other, and thus advanced reactor cooperation between the U.S. and Russia could be of great mutual benefit.

Despite frequent differences of opinion on nuclear matters between the U.S. and Russia, our two countries have cooperated successfully on many nuclear endeavors.  Programs like the International Nuclear Safety Program, the Nuclear Threat Initiative, and the Highly Enriched Uranium purchase agreement are proof that U.S.-Russian cooperation can be quite fruitful.  

The positive results of such cooperation have already been realized in one area of advanced reactor development.  For several years the U.S. and Russia (along with France and Japan) have been cooperating in the development of gas-cooled reactor technology with a particular emphasis on plutonium disposition.  The goal of this unique, cost-shared program with Russia is to construct one or more Gas Turbine-Modular Helium Reactor (GT-MHR) modules to replace the existing plutonium production reactor at Seversk. The GT-MHR reactor(s) will burn Russian surplus weapons plutonium and produce electric power and heat for that city.  

The program participants believe the program is successful for several reasons: First, there is a strong feeling of mutual respect and shared goals between U.S. and Russian personnel.  Second, the Russians are genuinely interested in the high-temperature gas-cooled reactor as a potential commercial reactor because of its efficiency, safety, security and versatility, and particularly because of its ability to support efficient hydrogen production.  This interest has been expressed at the highest levels of the Russian government.  Third, because of the Russian interest in the technology, they are sharing half of the costs and hence, have a high degree of incentive.  Finally, the business model mandates delivery and approval of work products before payment is made.

Based on this and other success stories, it is clear that civilian nuclear cooperation between the U.S. and Russia can pay dividends for both countries.  For this reason the Council supports completion of an agreement for civilian nuclear cooperation.

An added benefit of greater civilian nuclear cooperation between the U.S. and Russia could be the promotion of greater transparency among Russian nuclear energy firms.  Russian uranium enrichment, recycling, reactor design, and other civilian nuclear activities are still housed within a larger, government-owned nuclear complex and are intertwined with the Russian nuclear weapons program.  Much as our work with Russia on nuclear safety and nonproliferation has aided Russia’s efforts to improve their performance across the board in those areas, a goal of the civilian nuclear cooperation should be to promote the development of a more open and transparent Russian commercial nuclear industry.

A Word of Caution

While the Council is supportive of a 123 Agreement with Russia, it is imperative that the government not make commitments within or external to the agreement that undermine the re-emerging U.S. uranium industry.  As mentioned earlier, employment in the U.S. uranium industry is only about three percent of levels in the late 1970’s and early 1980’s.  Yet the situation is starting to improve.  According to the U.S. Energy Information Administration:

“The U.S. uranium production industry's turnaround continues for a second year through 2005 for drilling, mining, concentrate production, employment and expenditures…Mines produced an estimated 3.0 million pounds of uranium oxide (U3O8), 24 percent more than in 2004, with two new underground mines and one new in-situ leach mine commencing operations in 2005. Estimated U.S. uranium concentrate (yellowcake) production in 2005 was 2.7 million pounds U3O8, 18 percent above the 2004 level…Estimated employment in the U.S. uranium production industry was 638 person-years, an increase of 52 percent from the 2004 total.  Total drilling, production, land, and other expenditures were an estimated $134 million in 2005, 54 percent more than in 2004.”

The prospects for new nuclear build in the U.S. have fueled this impressive growth in the domestic uranium production industry.  The dramatically improved outlook for nuclear energy in the U.S. has also led companies to invest in new uranium enrichment capability.  For example, USEC Inc., the operator of the U.S.’s sole uranium enrichment facility, has launched the American Centrifuge project.  The project uses advanced centrifuge technology developed and then abandoned by the U.S. government when the U.S. nuclear industry went into retrenchment in the 1980’s.  USEC plans to begin construction of the American Centrifuge Plant in 2007, begin uranium enrichment operations in 2009, and reach an initial annual production capacity of 3.5 million separative work units in 2011.
  

The Advanced Centrifuge plant will be built in Piketon, Ohio.  The plant will create approximately 1,000 contract jobs in manufacturing the centrifuge machines and in constructing the plant, and approximately 500 operations jobs when the full plant is built.
  The centrifuges will be manufactured and the balance-of-plant will be constructed by U.S. firms, including ATK, Boeing, Honeywell and Fluor.  Thus, in addition to the operations jobs in Ohio, USEC’s American Centrifuge plant will employ hundreds of Americans in high-paying manufacturing and technology jobs in states such as West Virginia and Tennessee.

A second centrifuge enrichment plant is also planned for construction in the U.S.  Louisiana Energy Services (LES) plans to build a plant near Eunice, New Mexico.  LES is a consortium owned entirely by Urenco (a consortium including the United Kingdom, Holland, Germany, and most recently France) with the participation of U.S. energy companies Duke Power, Entergy and Exelon.  The $1.5 billion project will provide nearly 300 full-time and contract jobs—and more than 1,000 construction jobs—to southeast New Mexico.
  However, unlike the American Centrifuge project, the centrifuges to be used in the LES plant will be manufactured in Europe for export to the U.S.

While the uranium production and enrichment industries have been enjoying a resurgence, Russia and U.S. nuclear utilities have been pushing the Commerce Department to end its restrictions on the importation of enriched uranium from Russia.
  The U.S.’s sole uranium enrichment company is concerned that a dramatic increase in Russian uranium imports could destabilize the existing U.S. market and undermine the deployment of domestic sources of enriched uranium.  This, in turn, could jeopardize thousands of high-paying American jobs in uranium exploration, mining, conversion and enrichment. Clearly, this issue must be handled by the government in a manner that protects a vital domestic capability and U.S. jobs while also providing benefits to U.S. utilities (and thus U.S. electricity consumers).

Finally, the government must also ensure that a 123 Agreement with Russia does not foreclose working with other friendly countries that may be interested in enriching uranium, storing and recycling used fuel, or otherwise participating in the GNEP program.   While Russian participation in GNEP is important (and possibly even essential), there are potentially other countries that could also fill some or all of the GNEP roles envisioned for Russia.
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