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The Plan:

The United States federal government should substantially increase its steam-cycle high-temperature gas-cooled reactor energy production funding in the United States. 
	
Thumpers

Huge laundry list of nuclear incentives and construction now
Johnson ’12 (US Campaign Trail: is nuclear in the equation? By John Johnson on Apr 25, 2012, nuclear energy expert and analyst, Nuclear Energy Insider, Nuclear Business Intelligence http://analysis.nuclearenergyinsider.com/new-build/us-campaign-trail-nuclear-equation

Just the same, the Obama Administration is considered a nuclear supporter, having made several moves to help jumpstart America’s nuclear energy industry. Obama plugged nuclear power during his first State Of The Union speech several years ago, and has generally been upbeat about the energy source’s future in the U.S. The Campaign Obama, a Democrat, will face Mitt Romney in the November election. Romney is expected to be named the official Republican nominee in August. While Romney has not taken a stance on nuclear energy during his campaign, the Obama administration has made significant investments in the sector, including a $450m budget request in March intended to advance the development of American-made small modular reactors (SMRs). Congress still needs to approve the authorization for funding. The SMRs are expected to be ready for commercial use within 10 years, and are intended for small electric grids and for locations that cannot support large reactors, offering utilities the flexibility to scale production as demand changes. “The Obama Administration and the Energy Department are committed to an all-of-the-above energy strategy that develops every source of American energy, including nuclear power, and strengthens our competitive edge in the global clean energy race,” U.S. Energy Secretary Steven Chu said when the program was announced. “Through the funding for small modular nuclear reactors, the Energy Department and private industry are working to position America as the leader in advanced nuclear energy technology and manufacturing.” John Keeley, manager of media relations for the Nuclear Energy Institute, said that the Obama administration has done what it can to support the deployment on new build-outs in the United States to build out nuclear, as well as supporting research and development efforts, such as those in the small reactor space. Research support In addition, the U.S. has invested $170 million in research grants at more than 70 universities, supporting research and development into a full spectrum of technologies, from advanced reactor concepts to enhanced safety design. “The President was explicit in his State Of The Union speech about the virtues of nuclear as a technology and its role in clean air generation,” said Keeley. “And he has been supportive of developing more nuclear plants in this country. Those initiatives have to be identified as significant evidence of support for the nuclear sector.” There are currently 104 nuclear power reactors operating in the U.S. in 31 states, operated by 30 different utilities. There are four new nuclear reactors being built in the U.S., including two in George at total expected cost of $14bn. In another sign of the U.S support for the industry, the federal government provided utility company Southern with an $8.3bn loan guarantee for the Vogtle Units 3 and 4, the first new nuclear plants to be built in the U.S. in the last 30 years. They are expected to be operational in 2016 and 2017. The U.S. Energy Department has also supported the Vogtle project and the development of the next generation of nuclear reactors by providing more than $200m through a cost-share agreement to support the licensing reviews for the Westinghouse AP1000 reactor design certification. In addition to the Vogtle plants, SCANA, a subsidiary of South Carolina Electric & Gas Co. plans to add two reactors to its nuclear power plant near Jenkinsville, S.C., by 2016 and 2019. 

However, federal funding has been cut for the GT-MHR project- this will destroy chances for commercialization
Gibbs ’11 (December 2011 NGNP Project 2011 Status and Path Forward December 2011 Idaho National Laboratory Next Generation Nuclear Plant Project Idaho Falls, Idaho 83415 Prepared for the U.S. Department of Energy Office of Nuclear Energy Under DOE Idaho Operations Office Contract DEAC07-05ID14517 Greg A Gibbs

The result of the Secretary’s letter is that the NGNP Project at INL will be reconfigured as an R&D Program early in CY 2012 and a considerably reduced scope of work will be managed by the VHTR TDO at INL. The reduced scope will include supporting a limited set of ongoing R&D priorities and continuing the pre-application licensing activities built around the series of white papers, associated responses to NRC Requests for Additional Information, and the pending NRC policy issue assessment reports. No design work will be performed, consistent with the direction from DOE in April 2009, although such design work is considered necessary to support these licensing activities and to otherwise 
>CONTINUED<  
further the development and deployment of the HTGR technology. Although the Secretary’s October letter did not provide conditions or a schedule for restarting full NGNP Project activities, for purposes of the structure of this report, the INL-managed NGNP Project has assumed that a resumption of full scope activities for development and deployment of the HTGR technology may occur at some future date. The objective of this report is to provide a baseline from which future development and deployment of the HTGR technology can progress. This baseline is derived from results of the considerable development work completed by the NGNP Project at the time of this writing and insights of the NGNP Project on the work that is needed to complete technology development, design, and licensing to commercialize the technology. In the meantime, the following recommended activities are specifically directed at maximizing the future value gained from the considerable investment in technology development by DOE over the past 6 years and minimizing the startup time to resume a larger scope of development and deployment activities at some future time. Future Activities to Commercialize HTGR Technology The capabilities of the HTGR have attracted the attention of an ever-increasing number of industries as an option to address ongoing environmental concerns, large price variability, and unsure availability associated with traditional fossil fuels used for energy and feedstock. However, the HTGR option will exist only if the necessary investment is made to complete its development and commercialize the technology through initial deployment in industry. This investment requires a collaborative commitment between the private sector interests and government. The fundamental risks to investors are those associated with modifying the NRC technical and policy infrastructure to support licensing of HTGRs and ensuring that viable business cases can be built around the economics of HTGR nuclear energy systems. 

Funding for new next generation reactors was slashed- this kills US nuclear leadership
Lowen ’12 (Testimony by Eric P. Loewen Ph.D. President, American Nuclear Society House Appropriations Subcommittee on Energy and Water Development On the FY 2013 Energy and Water Development Appropriations Bill March 30, 2012

 The Advanced Reactor Concepts program should be funded at the FY 2012 enacted levels. ANS recognizes that the administration has de-prioritized the development of socalled Generation IV reactor designs. However, its proposed 43% cut in funding for the Advanced Reactor Concepts program will essentially relinquish US global leadership in an American technology and throw away previous US investments. Forgoing this leadership directly impacts our ability to promote US safety and nonproliferation standards around the world for these technologies. The Next Generation Nuclear Plant project should be funded at its authorized amount in EPAC of 2005 in FY 2013. ANS believes that DOE should fund the NGNP project for success and near-term results rather than settle for a slower pace of licensing “framework” activities. Developing a licensing “framework” does not establish technology leadership, rather it concrete foundations of this first-of-kind project that will establish the US as technology leaders. Sadly however, the 47% percent cut proposed by the administration would not allow DOE to even pursue its stated “framework” course, and would also continue to cause irreversible losses to a program established in EPAC 2005. For instance, several samples of advanced fuels currently being tested in the INL Advanced Test Reactor would have to be prematurely removed, thereby destroying valuable scientific data (that took years to create), and not keeping with Congresses vision of the project established by law in 2005.
NRC 

NRC has lost leadership because the DOE is not moving forward with new HTGR demonstration- NRC action is contingent on demonstration
Schulin ’12 (NRC's answer to citizen who asked why USA isn't leading the world in pebble bed reactor technology 07/05/12 NRC's answer to citizen who asked why USA isn't leading the world in pebble bed reactor technology 08:44:00 pm by Steve Schulin, Categories: nuclear plants, NRC, Pebble bed reactors

Will you explain to me why we gave up on that research and why, in the face of 3 Mile Island, Chernobyl, and Fucushima, there has been not a mention of using alternative nuclear technology? I've read that China is about to deploy 5 experimental pebble bed reactors. I'd rather see us do it, set the standards, and reclaim the leadership we had when I was a kid. As we develop variable energy sources (PV, wind, tidal or wave generation), we're going to need clean, safe, backup power sources. Pebble bed reactors that can be deployed near potential load centers, seem to me the perfect match. Source: Richard Yarnell (richard.yarnefl@gmail.com), "Why not Pebble Bed Reactors?", email to NRC Chairman Jaczko, May 23, 2012 - - - reply - - From: Araguas, Christian Sent: Wednesday, June 27, 2012 11:06 AM To: richard.yarnell@gmail.com Subject: NRC Response To Your Pebble Bed Reactors Inquiry - Dated May 23, 2012 Mr. Yarnell, I am responding to your email dated May 23, 2012, to Chairman Gregory Jaczko of the US Nuclear Regulatory Commission (NRC). As a regulatory and licensing agency, the development and promotion of specific technologies or designs is not an NRC activity but instead is the role of the private sector, the Department of Energy (DOE), and other organizations. Our role is to prepare for expected design and licensing applications by developing review guidance for our staff, application guidance for potential applicants, and by identifying and resolving policy and technical issues related to the subject reactor designs. Information from sources such as vendors, energy companies, and DOE are used to develop plans and budgets that will identify which reactor designs we include in our preparation activities. To that end, the NRC is currently engaged in activities with designers of various new nuclear reactor technologies. Some examples of these efforts are the NRC's engagement with the DOE on the Next Generation Nuclear Plan (NGNP) program (high temperature gas-cooled reactors), with designers of integral pressurized water reactors (e.g., small modular light water reactors), and with designers of other Generation IV reactor designs (e.g., sodium-cooled fast reactors). The NRC's involvement in the NGNP program was driven by the Energy Policy Act of 2005. In the Act, Congress directed DOE to establish the NGNP Project with a goal to develop and operate a prototype modular high temperature gas-cooled reactor (HTGR) by 2021. Congress also directed the NRC to work with DOE to establish safety standards and licensing criteria appropriate to pebble-bed and prismatic-block modular HTGRs. Prior to the NGNP program, the NRC had interactions with Pebble Bed Modular Reactor (PBMR), Pty, but in their March 26, 2010 letter to the NRC, PBMR stated that their plans were dependent on the NGNP schedule and they did not foresee interactions with the NRC independent of that program. Last year, the Secretary of Energy wrote a letter to Congress reporting that its NGNP Project was not proceeding as directed because of difficulties in establishing a legislatively required co-funding partnership with private industry. The NRC's plans for future research in this area are contingent on anticipated needs to license a modular HTGR design in the U.S. and, accordingly, on further developments under DOE's NGNP Project. Additional information on DOE activities is available at (www.ne.doe.gov). Additional information about NRC activities related to advanced reactor designs is available on the advanced reactor website at the NRC's website (www.nrc.gov). Christian Araguas Technical Assistant Division of Advanced Reactors and Rulemaking Office of New Reactors US Nuclear Regulatory Commission 301-415-3637 Source: Christian Araguas (NRC), "NRC Response To Your Pebble Bed Reactors Inquiry - Dated May 23, 2012", email to Richard Yarnell, June 27, 2012



HTGR development is key to NRC leadership- have to have a seat at the table
Klein ’8 (“Challenges to Licensing the Next Generation of Nuclear Plants”  NRC Chairman Dale E. Klein NEI/NEA Conference Chicago May 6, 2008 

The NGNP is intended to demonstrate hydrogen production through high-temperature processes supported by an advanced gas-cooled reactor design. In addition, these new reactor designs can offer additional safety improvement over the already improved safety of the latest light water reactor designs now expected to be built in the United States.  The NRC is working with the U.S. Department of Energy to develop a licensing framework to meet this unique licensing need, and we are currently on target to deliver the licensing strategy to the Congress by August 2008, as required by the Energy Policy Act of 2005. However, DOE is still in the process of receiving submissions in response to two Solicitations of Interest it issued just a few weeks ago; so I am not able to share too much more information with you at this point. I can say that it has been many years since the NRC licensed a gas-cooled reactor. This fact, combined with advances in materials science that have been made during that time, means that we must re-learn and focus on the applicable science needed to perform our safety reviews. Looking further ahead, we know that many of the world’s nuclear nations have chosen to recycle their spent fuel. Whether the United States also takes this route is not for the NRC to determine. But while this choice in not within our control, we nevertheless need to be prepared for that eventuality.  One of the long-term priorities for our agency, therefore, is to begin the preparations to determine how these facilities will be licensed, and how we will maintain high standards of safety and security, while also promoting a strong non-proliferation agenda. Our challenge will be to (1) develop a regulatory framework for commercial facilities, (2) provide guidance to applicants, (3) develop qualified NRC staff to support a timely NRC licensing review, and (4) maintain an effective inspection program.  Certainly, we must engage actively with regulators in other advanced nuclear nations, as well as international organizations, to develop these capabilities if we go for the recycling option. NRC would benefit greatly from drawing on the regulatory experiences of facilities in Britain, France, and Japan.  Since I am on this subject of international cooperation and advanced reactors, let me pause here for a moment to address some concerns I have heard that the NRC’s attention to current new reactor licensing may be distracted by our international activities and our commitment to preparing for future technologies, such as gas-cooled reactors. Let me assure you, the NRC is carrying its workload now, and we will continue to do so. And our top priority remains the safety and security of the existing fleet.  But we also spend time and money interacting with our international colleagues—not only to share information and learn about best-practices, but in order to be a global leader in nuclear safety and security. You may not be ordering fast reactors today, but other nations have already made political and financial commitments to do so. Even if the United States is not proceeding down this path at the same pace as other nations, we need to keep “our place at the table” in order to participate in establishing international norms and standards.  I wonder if the people who think we are devoting too many resources to preparing for Generation IV reactors today also think that the NRC should not have planned ahead for passive design reactors back in the 1980s. In fact, I would go even further, and say that it is only because the NRC has been consistently forward looking that an effective and reliable process is in place for license renewals, and that significant steps are underway to implement Digital Instrumentation and Controls. Let me add that our commitment to keeping up with technology is also part of our effort to attract the best and brightest talent into our ranks. 



NRC leadership is critical to US-India nuclear cooperation
Klein ‘8 (As prepared for deliveryRemarks byU.S. Nuclear Regulatory Commission Chairman Dale E. KleinAt CII RoundtableIndo-U.S. Co-operation in Nuclear Energy: The Path ForwardNovember 14, 2008New Delhi, IndiaThank you. 

I am pleased to have this opportunity to meet with you at this important time in the history of civilian nuclear cooperation between our two nations.  Our national governments are continuing the process of putting into place the new Section123 U.S.-India Agreement for Civil Nuclear Cooperation.  In the meantime, both the United States and India are anticipating and preparing for new business development and trade in the nuclear industry.   Let me say that in the United States there is currently a great deal of activity as the nuclear energy industry seeks to expand over the next several years.  When I left Washington DC a few days ago, the NRC had received 17 license applications for 26 reactors.  We expect to receive perhaps as many as two dozen applications, for more than 30 units, by the end of 2009.   In addition, our agency has been experiencing a significant increase in licensing activities with regard to power uprates and license renewals at operating power plants…. as well as uranium recovery and fuel processing facilities.  And we recently received an application from the U.S. Department of Energy for a high-level nuclear waste repository at Yucca Mountain in Nevada. This very large and complex application contains over 8,000 pages with well over one million pages of supporting documents and technical reports. We also have authority over the export and import of nuclear components and materials.  Industries in the United States see themselves as participants in the global nuclear marketplace; and any new reactors in the U.S. will likely draw upon manufacturers and suppliers from many nations.  So we anticipate, and are prepared for, significant new activity in this area…. and we are making every effort to maintain a four-month schedule for reviewing applications for import and export licenses.In order to perform all this work, we have been increasing the staff at the NRC by about 200 people per year over the last three years.  Industry is also significantly expanding its effort to hire and train new employees.   This workforce expansion includes not only the people necessary to build and operate potential new plants, but also new employees to meet growing demand in the nuclear manufacturing sector.  You may have heard that Areva and Northrop Grumman are cooperating to build a new facility for manufacturing large nuclear components in Norfolk, Virginia-which is a major center for forging and shipbuilding.  As Ambassador Mulford also pointed out: there is a lot happening in the United States with regard to commercial nuclear energy! The NRC promotes public confidence in the safety and security of nuclear facilities and programs by being a tough regulator with high standards.  In fact, many believe that one of the strengths of the commercial nuclear energy sector in the U.S. is the NRC's commitment to scientific objectivity, technical competence, and regulatory independence.The high standards we demand in engineering, construction, and quality of components, as well as the thoroughness of our review process, may appear overly burdensome to some people.   Yet I would point out that while our activities may appear intrusive, the U.S. fleet of commercial nuclear plants operate at an average efficiency rate above 90 percent.  In fact, many of the things we require as a regulator-such as high quality components and extensive operator training- contribute to efficiency.  So it is my belief that these high standards actually benefit industry over the long term.  It has certainly contributed, in my view, to the safe operation of the current plants in the U.S.; and to the high levels of public confidence in nuclear safety that we see today.  Of course, the same rigor that we apply to help ensure the safe operation of U.S. nuclear power plants also extends to vendors and manufacturers through the whole supply chain.  I wish I could take credit for the NRC's good work as an enabler of safe nuclear power.  But our agency's strong reputation has been built up over many years, by thousands of hard-working men and women. Thanks to their efforts, the NRC's certifications and licenses are considered by many to be the gold standard around the world. In recent years, our agency has reviewed and certified four new commercial reactor designs.  You may be aware that China announced plans to build several new reactors based on one of these designs: the Westinghouse AP 1000.  Since the NRC had already certified the AP 1000 design, this presented an opportunity for more extensive cooperation between our two nations-specifically, between our agency and the Chinese nuclear regulatory authorities.  Last year, a team of NRC staff went to China and worked with their regulatory staff to train them on the U.S. review and certification process for the AP 1000.  Over the next year, when construction of the AP 1000 reactors begins in China, the Chinese regulatory authority has invited the NRC to send inspectors to observe the construction activities. This cooperation reflects the NRC's commitment to building strong relationships with its regulatory partners.  We believe that it is both expensive and unnecessary for regulators to operate in a vacuum.  Moreover, we recognize that a higher degree of harmonization in nuclear plant designs will benefit public health and safety, industry, and regulators.  One of the most important international projects currently underway in this area is the Multinational Design Evaluation Program, or MDEP.  This is a joint effort involving the U.S., and eight other nuclear nations to promote cooperation on aligning reactor designs, codes, and standards. MDEP applies to current reactor technology.  But to promote multilateral cooperation on developing the next generation of reactors, the U.S. is also involved in a project called the Generation IV International Forum.  At the NRC, we view nuclear safety as a global concern, requiring global cooperation, and I have repeatedly urged active engagement, by both the NRC and industry, in international nuclear organizations and projects.On that note, let me conclude by mentioning the excellent relationship that exists between the nuclear regulatory communities in India and the U.S.  The NRC has a longstanding relationship involving nuclear safety cooperation with the Atomic Energy Regulatory Board of India, and we have been meeting several times each year for over five years. I am very pleased to tell you that last year two AERB scientists served as temporary experts on the Nuclear Regulatory Commission staff in the Office of Nuclear Reactor Regulation, and the Office of Nuclear Regulatory Research.  We look forward to the opportunity to host additional technical and scientific experts in the near future.  We also look forward to our expanding cooperation in civil nuclear technology and information-sharing with India.  I believe that this can further enhance safety, and can lead to significant benefits for both of our countries.  The AERB has significant experience overseeing the licensing and construction of new nuclear power plants, and I believe that there is much we could learn from each other.Therefore, I urge you to support your government in carrying through with the remaining steps that will lead to further cooperation between our nations in promoting safety and security in civilian nuclear technology.     Thank you for this opportunity to share a few thoughts with you

HTGR nuclear cooperation is key to cement US-India nuclear coop- solves energy security
Tellis ‘6 (U.S.-Indian Civilian Nuclear Cooperation and India’s Nuclear Arsenal Ashley J. Tellis, 2006 Ashley J. Tellis is a senior associate at the Carnegie Endowment for International Peace, specializing in international security, defense, and Asian strategic issues. While on assignment to the U.S. Department of State as senior adviser to the Undersecretary of State for Political Affairs, he was intimately involved in negotiating the civil nuclear agreement with India. Previously he was commissioned into the Foreign Service and served as senior adviser to the ambassador at the U.S. Embassy in New Delhi. He also served on the National Security Council staff as special assistant to the president and senior director for Strategic Planning and Southwest Asia. Prior to his government service, Tellis was senior policy analyst at the RAND Corporation and professor of Policy Analysis at the RAND Graduate School.

Fourth, the opportunity to import new nuclear reactors from abroad provides new benefits in terms of modern safety technologies, which have improved dramatically since the original CANDU and BWR designs were first introduced into India in the early 1970s. A large-scale expansion of nuclear electricity of the kind contemplated by the DAE in the future makes it imperative, both from an economic and a political point of view, that every reactor operating in India be equipped with the latest safety technology if nuclear energy is to remain a viable source of power over the long term. • Fifth, the access to new reactor technology from abroad promises to give India’s nuclear engineers exposure to new advanced designs that maximize efficiency, output, and safety and which could in principle be applicable to future designs developed by India’s own indigenous nuclear industry over time. • Sixth, India’s integration into the global nuclear industry’s research and development network would enhance the efforts of the country’s own domestic research and development community through information flows over the relevant backward linkages, thereby maximizing the DAE’s own ability to contribute toward the new global initiatives already underway in the areas of fusion research, waste management, and advanced and unconventional reactor designs. • Seventh, finally and perhaps most importantly, the U.S.-Indian civil nuclear cooperation agreement provides India with a structural hedge in case Bhabha’s three-stage program runs into either irresolvable technical problems—which are possible (the critics would say likely)—or serious implementation delays, unacceptable price overruns, economic infeasibility, or higher than anticipated startup troubles, some of which are almost certain to occur when a nation sets out upon such a risky and challenging path not trod by others. The U.S.-Indian civil nuclear cooperation agreement would, in this context, provide India with the option of simply staying with the first phase of its three-stage plan indefinitely or, more interestingly, open the door for India to access advanced new technologies, such as the high-temperature gas-cooled reactor, the molten salt reactor, and various accelerator driven systems, all of which exploit thorium for the production of electricity, but without the need for any intermediate-stage fast neutron reactors, which are technologically risky and probably uneconomical. On balance, therefore, Manmohan Singh’s desire for nuclear cooperation with the United States in particular and with the international community more generally has less to do with the immediate challenges of overcoming a transient scarcity of natural uranium caused by bottlenecks in his country’s nuclear fuel production infrastructure. Overcoming these impediments, the prime minister well knows, is important, but he also realizes that they can be surmounted—if not immediately, certainly well within the decade—by relatively small changes in India’s domestic resource allocation decisions. Even the larger problem of circumventing India’s limited natural uranium endowments can be arguably resolved in theory through Bhabha’s three-stage plan, albeit at horrendous cost and at substantial technical risk, although there is no evidence whatsoever that the size of these endowments per se has in any way constrained either India’s nuclear weapons program or its PHWR-based firststage of nuclear power production. What Manmohan Singh, therefore, appears to be after is looking for some means of assuring India’s energy security on the grandest scale imaginable so that, regardless of what happens in global energy markets over time, India and its teeming millions will always have access to the only practically inexhaustible source of clean energy now known to man—and, given the vagaries of Asian geopolitics, will have reliable access to this technology and others in partnership with the most powerful entity heretofore seen in the international system, namely the United States. Such opportunities to forge a critical geopolitical relationship do not come often in a lifetime. It would indeed be unfortunate, therefore, if the prospect now confronting Washington regarding a new global partnership with New Delhi were to be sacrificed because of some petty canard regarding the effect of imported natural uranium on India’s nuclear weapons program. 



US India nuclear coop solves Indo-Pak nuclear war 
Kumar ‘8 (The U.S.-India Nuke Deal: U.S. Needs and Ambitions  by Dr. Dheeraj Kumar, Sept, 2008 Strategic Insights is a bi-monthly electronic journal produced by the Center for Contemporary  Conflict at the Naval Postgraduate School in Monterey, California., Dr. Dheeraj Kumar completed his PhD on “Indo-U.S. Relations: The Context of Globalization”  from the Department of History, Banaras Hindu University, Varanasi, U.P., India. Presently, he is  working as a Lecturer of History at Jawahar Navodaya Vidyalaya

“India has agreed for the first time in thirty years to take on key global  non-proliferation commitments... Without this agreement, India, with its large and sophisticated  nuclear estates, would continue to remain unregulated by international rules governing commerce  in sensitive nuclear technologies.” The agreement also transforms what had been one of the most divisive issues in Indo-U.S.  relations for the past thirty years into a new opportunity for cooperation. “This will bring India into  the international nonproliferation mainstream and open new doorways for a cleaner and more  secure global energy future,” Burns said. “It also will allow India to develop much more quickly its  own civilian nuclear power industry, reducing demands on the world energy market... U.S.-Indian  cooperation on nuclear energy will therefore strengthen the international order in a way that  advances the interests of both the nuclear and the non-nuclear signatories of the Non  Proliferation Treaty.”[1] The 1990s convinced many reasonable people that India would never formally and unilaterally  cap its nuclear arsenal. The United States learned that denuclearizing India was an unachievable  objective: India insisted that its own disarmament would require global elimination of nuclear  weapons, and its unwavering position left little reason to doubt that. After India conducted a series of nuclear tests in 1998, the United States began a fundamental  reexamination of its policy. Yet there were other options that might have been more carefully  explored. Might India have agreed to set a future limit on its stockpile of nuclear materials? Might  it have agreed to subject all future power reactors to inspections? Might it have passed legislation  deepening its unilateral moratorium on nuclear tests? The U.S. administration did not ignore  these possibilities, but it ultimately made clear to New Delhi that it was willing to open nuclear  cooperation even if India refused additional restrictions. That decision reflected a certain realism  about the political situation in India, as many on the Indian right oppose any restrictions on the  Indian nuclear program. The Bush administration made a strategic judgment: a stronger U.S.-Indian relationship would  greatly improve America’s position in Asia and the world, but American barriers to nuclear  cooperation made stronger U.S.-India ties much harder to achieve. It offered India civil nuclear  cooperation. Dealing more directly with India on its nuclear program could, many judged, restrain  Indian nuclear activities, yield benefits in controlling sensitive Indian exports, and help prevent  nuclear war on the subcontinent. 

Indian energy insecurity causes great power conflict
Kaplan ‘9 (Robert D. Kaplan, a National Correspondent for The Atlantic and a Senior Fellow at the Center for a New American Security, in Washington, D.C., is writing a book on the Indian Ocean. He recently was the Class of 1960 Distinguished Visiting Professor in National Security at the U.S. Naval Academy., Center Stage for the Twenty-first Century. By: Kaplan, Robert D., Foreign Affairs, 00157120, Mar/Apr2009, Vol. 88, Issue 2, “Power Plays in the Indian Ocean”, LEQ)

Thanks to the predictability of the monsoon winds, the countries on the Indian Ocean were connected well before the age of steam power. Trade in frankincense, spices, precious stones, and textiles brought together the peoples flung along its long shoreline during the Middle Ages. Throughout history, sea routes have mattered more than land routes, writes the historian Felipe Fernández-Armesto, because they carry more goods more economically. "Whoever is lord of Malacca has his hand on the throat of Venice," went one saying during the late fifteenth century, alluding to the city's extensive commerce with Asia; if the world were an egg, Hormuz would be its yolk, went another. Even today, in the jet and information age, 90 percent of global commerce and about 65 percent of all oil travel by sea. Globalization has been made possible by the cheap and easy shipping of containers on tankers, and the Indian Ocean accounts for fully half the world's container traffic. Moreover, 70 percent of the total traffic of petroleum products passes through the Indian Ocean, on its way from the Middle East to the Pacific. As these goods travel that route, they pass through the world's principal oil shipping lanes, including the Gulfs of Aden and Oman--as well as some of world commerce's main chokepoints: Bab el Mandeb and the Straits of Hormuz and Malacca. Forty percent of world trade passes through the Strait of Malacca; 40 percent of all traded crude oil passes through the Strait of Hormuz. Already the world's preeminent energy and trade interstate seaway, the Indian Ocean will matter even more in the future. Global energy needs are expected to rise by 45 percent between 2006 and 2030, and almost half of the growth in demand will come from India and China. China's demand for crude oil doubled between 1995 and 2005 and will double again in the coming 15 years or so; by 2020, China is expected to import 7.3 million barrels of crude per day--half of Saudi Arabia's planned output. More than 85 percent of the oil and oil products bound for China cross the Indian Ocean and pass through the Strait of Malacca. India--soon to become the world's fourth-largest energy consumer, after the United States, China, and Japan--is dependent on oil for roughly 33 percent of its energy needs, 65 percent of which it imports. And 90 percent of its oil imports could soon come from the Persian Gulf. India must satisfy a population that will, by 2030, be the largest of any country in the world. Its coal imports from far-off Mozambique are set to increase substantially, adding to the coal that India already imports from other Indian Ocean countries, such as South Africa, Indonesia, and Australia. In the future, India-bound ships will also be carrying increasingly large quantities of liquefied natural gas (LNG) across the seas from southern Africa, even as it continues importing LNG from Qatar, Malaysia, and Indonesia. As the whole Indian Ocean seaboard, including Africa's eastern shores, becomes a vast web of energy trade, India is seeking to increase its influence from the Plateau of Iran to the Gulf of Thailand--an expansion west and east meant to span the zone of influence of the Raj's viceroys. India's trade with the Arab countries of the Persian Gulf and Iran, with which India has long enjoyed close economic and cultural ties, is booming. Approximately 3.5 million Indians work in the six Arab states of the Gulf Cooperation Council and send home $4 billion in remittances annually. As India's economy continues to grow, so will its trade with Iran and, once the country recovers, Iraq. Iran, like Afghanistan, has become a strategic rear base for India against Pakistan, and it is poised to become an important energy partner. In 2005, India and Iran signed a multibillion-dollar deal under which Iran will supply India with 7.5 million tons of LNG annually for 25 years, beginning in 2009. There has been talk of building a gas pipeline from Iran to India through Pakistan, a project that would join the Middle East 
>CONTINUED<  
and South Asia at the hip (and in the process could go a long way toward stabilizing Indian-Pakistani relations). In another sign that Indian-Iranian relations are growing more intimate, India has been helping Iran develop the port of Chah Bahar, on the Gulf of Oman, which will also serve as a forward base for the Iranian navy. India has also been expanding its military and economic ties with Myanmar, to the east. Democratic India does not have the luxury of spurning Myanmar's junta because Myanmar is rich in natural resources--oil, natural gas, coal, zinc, copper, uranium, timber, and hydropower--resources in which the Chinese are also heavily invested. India hopes that a network of east-west roads and energy pipelines will eventually allow it to be connected to Iran, Pakistan, and Myanmar. India is enlarging its navy in the same spirit. With its 155 warships, the Indian navy is already one of the world's largest, and it expects to add three nuclear-powered submarines and three aircraft carriers to its arsenal by 2015. One major impetus for the buildup was the humiliating inability of its navy to evacuate Indian citizens from Iraq and Kuwait during the 1990-91 Persian Gulf War. Another is what Mohan Malik, a scholar at the Asia-Pacific Center for Security Studies, in Hawaii, has called India's "Hormuz dilemma," its dependence on imports passing through the strait, close to the shores of Pakistan's Makran coast, where the Chinese are helping the Pakistanis develop deep-water ports. Indeed, as India extends its influence east and west, on land and at sea, it is bumping into China, which, also concerned about protecting its interests throughout the region, is expanding its reach southward. Chinese President Hu Jintao has bemoaned China's "Malacca dilemma." The Chinese government hopes to eventually be able to partly bypass that strait by transporting oil and other energy products via roads and pipelines from ports on the Indian Ocean into the heart of China. One reason that Beijing wants desperately to integrate Taiwan into its dominion is so that it can redirect its naval energies away from the Taiwan Strait and toward the Indian Ocean. The Chinese government has already adopted a "string of pearls" strategy for the Indian Ocean, which consists of setting up a series of ports in friendly countries along the ocean's northern seaboard. It is building a large naval base and listening post in Gwadar, Pakistan, (from which it may already be monitoring ship traffic through the Strait of Hormuz); a port in Pasni, Pakistan, 75 miles east of Gwadar, which is to be joined to the Gwadar facility by a new highway; a fueling station on the southern coast of Sri Lanka; and a container facility with extensive naval and commercial access in Chittagong, Bangladesh. Beijing operates surveillance facilities on islands deep in the Bay of Bengal. In Myanmar, whose junta gets billions of dollars in military assistance from Beijing, the Chinese are constructing (or upgrading) commercial and naval bases and building roads, waterways, and pipelines in order to link the Bay of Bengal to the southern Chinese province of Yunnan. Some of these facilities are closer to cities in central and western China than those cities are to Beijing and Shanghai, and so building road and rail links from these facilities into China will help spur the economies of China's landlocked provinces. The Chinese government is also envisioning a canal across the Isthmus of Kra, in Thailand, to link the Indian Ocean to China's Pacific coast--a project on the scale of the Panama Canal and one that could further tip Asia's balance of power in China's favor by giving China's burgeoning navy and commercial maritime fleet easy access to a vast oceanic continuum stretching all the way from East Africa to Japan and the Korean Peninsula. All of these activities are unnerving the Indian government. With China building deep-water ports to its west and east and a preponderance of Chinese arms sales going to Indian Ocean states, India fears being encircled by China unless it expands its own sphere of influence. The two countries' overlapping commercial and political interests are fostering competition, and even more so in the naval realm than on land. Zhao Nanqi, former director of the General Logistics Department of the People's Liberation Army, proclaimed in 1993, "We can no longer accept the Indian Ocean as an ocean only of the Indians." India has responded to China's building of a naval base in Gwadar by further developing one of its own, that in Karwar, India, south of Goa. Meanwhile, Zhang Ming, a Chinese naval analyst, has warned that the 244 islands that form India's Andaman and Nicobar archipelago could be used like a "metal chain" to block the western entrance to the Strait of Malacca, on which China so desperately depends. "India is perhaps China's most realistic strategic adversary," Zhang has written. "Once India commands the Indian Ocean, it will not be satisfied with its position and will continuously seek to extend its influence, and its eastward strategy will have a particular impact on China." These may sound like the words of a professional worrier from Chinas own theory class, but these worries are revealing: Beijing already considers New Delhi to be a major sea power. As the competition between India and China suggests, the Indian Ocean is where global struggles will play out in the twenty-first century




HTGR regulatory cooperation is key to Chinese nuclear cooperation- key to their economy and energy security 
Lyons et al. ‘9 (([Blythe J. Lyons, John R. Lyman, Mihaela Carstei, and General Richard L. Lawson (USAF), “United States-China Cooperation On Nuclear Power: An Opportunity for Fostering Sustainable Energy Security”, Atlantic Council, 3-4/3-6 2009, http://www.acus.org/files/publication_pdfs/65/AtlanticCouncil-USChinaNuclearPower.pdf, Based on the Dialogue Sponsored by the Atlantic Council and the U.S./China Energy and Environment Technology Center 

Both the U.S. and China are pursuing activities to develop advanced nuclear power reactor technology. The 2005 Energy Policy Act created a program for the U.S. at the Idaho National Laboratory to demonstrate a next generation light water reactors. China intends to develop an indigenous advanced nuclear reactor based on the technology being transferred by the Consortium. Both the U.S. and China are pursuing R&D on high temperature gas reactors that can be used for both electricity production as well as hydrogen production due to its high temperatures. The latter program offers a significant opportunity for collaboration between the U.S. and China. Looking to the future, advanced fuel cycle technologies will be needed. Given the difficulty of establishing waste repositories, fuel cycle technologies that can minimize the volume and heat load of the waste forms will be at a premium. Increasing proliferation resistance and maximizing the energy from uranium will also drive their development. GIF and GNEP programs specifically address these concerns. Specifically, the Chinese dialogue participants commented that there is a significant need for R&D on advanced fuels that can be remotely fabricated (regardless whether China chooses between an open or closed fuel cycle). It also calls for the development of advanced recycling technologies (through the GIF program activities) with cost effectiveness in mind. There are a number of major challenges facing Gen IV R&D programs and opportunities for international cooperation, including: Complexity of the technologies: As the complexity of the technology increases, the difficulty of achieving success increases. Innovative R&D is very time-consuming, requires huge amounts of capital, as well as demonstration facilities. Fuel cycle and resource requirements: Several Gen IV reactor systems will require a closed fuel cycle foundation, which is not uniformly supported by all key policy makers in the U.S. system. While each country will choose its preferred fuel cycle option on the basis of many factors, economics will be particularly important. (Many Dialogue participants discussed the need to factor ways to make advanced technologies more affordable into the R&D decision-making process.) The economics of reprocessing, a key element of an advanced closed fuel cycle technology, is sensitive to high plant throughput. Regional or international centers that provide either sensitive services, or cradle to grave services, could take advantage of the economies of scale that will be needed for the advanced fuel cycles to be competitive. Intellectual property: International, as well as national, laws and practices are needed to protect intellectual property. This becoming an even more important issue as a result of multinational collaboration on RD&D. 4 .4 Regardng Commercal Deployment of Small-Scale Nuclear Reactors While most of the Dialogue was devoted to issues related to the deployment of large-scale nuclear power plants, recent advancements towards the commercialization of smallscale nuclear power plants was also reviewed. There are several potential opportunities for advanced, small, modular reactor technologies to be used in both distributed and gridconnected applications. Such facilities are seen as increasing the flexibility and security of electricity grids. Some note that the smaller-scale designs might provide terrorists with less attractive targets than large-scale nuclear facilities. Small sized reactors also have several uses in addition to base load electric supply, for example, in providing site power for remote oil and gas production or high demand applications like desalination. In addition, they could provide emergency backup to critical facilities in the event of an attack on the electric grid, such as secure/on-site power plant at military sites or for critical industrial complexes. Additional factors driving the small-sized reactor market include potential bottlenecks in the supply chain for large reactors and the difficulties obtaining a large qualified workforce to build and operate a large reactor. Another intriguing possibility is to utilize self-contained, easily moved small nuclear power plants in less developed countries. In many developing countries, 1000 MWe plus size reactors are simply not compatible with countries’ transmission grids. Billions of people currently live without access to electricity and without adequate water supplies. The utilization of distributed nuclear power could provide a major new power option in many less developed countries. There are various proposals for various types of small-sized reactors that have potential applications in developed and developing countries alike. As noted in section 3.2, the Chinese are interested in commercial application of small modular pebble bed reactors. The Hyperion Power Module, based on reactor technology developed at Los Alamos National Laboratory in New Mexico, is a sealed, 27 MWe reactor using uranium hydride fuel, which can be delivered on the back of a flat-bed truck at a cost currently estimated (by the reactor developer) at $25 million per unit beginning in 2014. The Babcock & Wilcox Company reports that it has provided nuclear power plants for U.S. government applications and maintains the industrial capability to offer modular reactors in the 100 MWe range to commercial entities. It was noted that since China and the U.S. have an Agreement for Cooperation and as required by U.S. law, the DOE 810 technology transfer approvals 17 , B&W and China could cooperate on further commercial development and marketing of such reactors. Some liability issues would, however, have to be resolved first. NuScale Power is also interested in commercializing this type of technology. It is in the process of commercializing a modular, scalable 40 MWe light water reactor plant. It features a combined containment vessel and reactor system, and an integrated turbine-generator set. It is scalable in that as many as one to 24 units could be tied together within a single facility, with the ability to take out one unit at a time for servicing. NuScale make use of testing facilities at the Oregon State University to benchmark vendor and NRC safety evaluation models and is seeking certification by the NRC. T hroughout the dialogue, participants called for ways to accelerate commercial nuclear power cooperation between the U.S. and China on a government-togovernment level and throughout the commercial sector. Given the importance of developing nuclear trade between the two countries, and the necessity of ensuring safe and reliable plant operations, pragmatic and integrated cooperation is needed. In addition, global acceptance of nuclear power over the long term will depend upon viable solutions to nuclear waste and the creation of (even more) proliferation resistant technologies. Both China and the U.S. have the capability of leading in the creation of solutions to these issues. Specific recommendations coming from the dialogue include: 1 . As it becomes more clear that nuclear power will be an important part of China’s and the U.S.’s energy portfolio throughout this century and well into the next, so too does the need for adequate planning. To make the right decisions, energy policy makers need to expand their horizons to consider the longer term, i.e., past 2050, and what fuel cycle R&D must be initiated now. 2 . This dialogue represented a good first step to bring together some of the key players in the U.S. and Chinese nuclear sectors. At a future meeting, the Dialogue could be enhanced by broadening participation. For example, the meetings should include Chinese counterparts to attending U.S. organizations, a diverse range of Chinese utilities, other U.S. reactor design vendors and representatives from U.S. national laboratories The U.S. government should continue to promote U.S.Sino cooperation, especially in the nuclear area. Such cooperation would be supportive of the ongoing efforts to expanded cooperation on fossil fuel and climate change efforts that will not only benefit each country, but also developing countries such as India and Indonesia. 4 . The U.S. nuclear industry is mature; many lessons have been learned with regard to how to structure a robust commercial program. China could benefit from the U.S.’s experience to create viable utilities, vendors, a worldclass regulator as well as supporting universities and institutes. 5 . Commercial nuclear power deployment is a truly global endeavor demanding absolute quality assurance without compromise. There were several suggestions as to how it can be fostered: Increased engineering and construction cooperation by sharing best practices, utilizing 3D and 4D design techniques, better information management (taking advantage of communications devices such as “blackberries”), and adopting standardized barcodes. Assisting with the cultivation of China’s human resources by increasing opportunities for U.S. experts to do on-site training in China as well as for Chinese workers to come to the U.S. for training at the Nuclear Regulatory Commission (NRC) and utility facilities to witness U.S. “best policy and practices”. Developing a mindset of management and operational excellence by collaboration with organizations such as the World Association of Nuclear Operators (WANO.) The Chinese might best profit from the WANO experience by all Chinese organizations participating in the same WANO center. Steps are needed by the Chinese government to raise the profile of the profession and encourage the universities to improve the number and quality of their degree-programs. The industry must continue to coordinate with the universities regarding their needs. China should be encouraged to implement establishment of independent testing labs as is now apparently authorized under the auspices of the Institute of New and Nuclear Energy Technology. 6 . The U.S. NRC should continue to aid China’s National Nuclear Safety Administration (NNSA) in the development of its regulatory system and training of regulators. A follow-on dialogue should focus on obtaining more information to how China plans to ramp up its regulatory structure to meet the demands of a rapid deployment of commercial nuclear power across the spectrum of reactors it is currently planning. 7 . As the Chinese nuclear power industry matures, there will be opportunities for Chinese companies to provide services such as uprating, refueling, maintenance and outage control services. Efforts to establish such cooperation should be initiated in the near term. 8 . To improve the commercial nuclear plant supply chain, China should consider establishing a qualified supplier list. In the process, Chinese companies fabricating components need better training with regard to the American Society of Mechanical Engineers (ASME) standards code. 9 . Commercial entities in both the U.S. and China can take advantage of their competitive edges for mutual benefit. The U.S. has technical competitive edges and China has geographic edges vis-à-vis the developing market for nuclear power. U.S. and Chinese companies can jointly exploit these competitive edges to develop the South East Asian markets. 10 . One of the roadblocks to the development of cooperative opportunities is the U.S. visa issuance system. The Atlantic Council was encouraged to ask the U.S. Department of State to improve its processing of visa applications to significantly shorten the time needed for Chinese nationals involved in nuclear power to obtain a visa for travel to the U.S. Consider, for example, that France provides a dedicated consulate. It is important to recognize that U.S. authorities must take into consideration the security of nuclear facilities but that a better balance can be reached. This is a problem that can be solved. 11 . There is an opportunity for international cooperation on the development of a nuclear waste repository based on the experience the U.S. has already gained through 10 years of operation at the Waste Isolation Pilot Project (WIPP) facility and through its Yucca Mountain site characterization and licensing activities. 12 . China’s 10 MWe High Temperature Gas Reactor (HTGR) scheduled to be in operation by November 2013 in Shandong Province, could serve as an international experimental facility. The currently operating test pebble bed reactor has provided an opportunity for international collaboration. 13 . Cooperation on the development of advanced fuel cycle technologies, already underway in U.S.-China working groups, will provide significant opportunities to share rather than duplicate knowledge and funding. Generation IV (Gen IV) international collaboration on R&D is necessary and beneficial for all participants to share costs, facilities and experience. Specific fuel cycle R&D opportunities proposed by the State Nuclear Power Technology corporation (SNPTC) include the following: Advanced fuel, such as mixed oxide (MOX) fuel, and metal fuel; Transmutation technology, such as fast reactor and accelerator driven systems; Reprocessing technologies, such as MOX spent fuel reprocessing, dry processing, on-site recycle; and, Repository design technology. 14 . The Generation IV International Forum (GIF) will provide a good framework to deal with intellectual property issues. If prototype or demonstration plants were to be built under the aegis of the GIF, it could also provide experience in dealing with legal and regulatory issues. Issues such as design ownership, who would build the facility, cost sharing would have to be addressed. As countries have vested interests in certain types of technologies, resolution of such issues may be difficult. 15 . The Global Nuclear Energy Partnership (GNEP): The U.S., which led the way in establishing the international collaborative effort to develop proliferation-resistant technologies and institutions, should take advantage of its leadership position to nurture and expand GNEP’s international activities. As in GIF, there are advantages to sharing technical expertise and pooling financial resources. GNEP is already in place and the Obama Administration can take advantage of the years of effort it took to set up the framework for international collaboration while adapting GNEP goals to current realities and domestic nuclear development policies. Consistency in U.S. nuclear energy policies, especially in relation to international efforts, is crucial to foster global acceptance of a safe, secure and sustainable nuclear power. The time for debate about the winners and losers in the supply of energy is over. Nuclear energy is needed more than ever as a non-carbon emitting source of electric supply and it can play a role in providing a secure, sustainable, affordable energy supply. The bottom line is that both the U.S. and China need a diversified energy production platform and technology portfolio, including a vibrant nuclear industry. Given the necessity of using all the forms of energy at our disposal while transitioning to a de-carbonized portfolio relying increasingly on renewables, integrated solutions are needed. Recognizing that this is not an either-or world, cooperation on nuclear energy can lead to expanded cooperation on other energy programs such as clean coal technology and renewable energy R&D. As the scientists and engineers begin to work together on nuclear programs, both will find ways to start other joint efforts. Together the U.S. and China have the ability to set the standards for world’s upcoming climate negotiations. With 2 billion people in the world suffering from a lack of energy and facing increasing shortages of adequate water supplies, developed countries are in a position to spread the benefits of electricity around the globe. To do this, every available source of electric supply must be deployed, and the U.S. and China, who will have the world’s two largest nuclear power programs in approximately 20 years, and who may also be the world’s top two economies, will be able to lead the way This Dialogue provided a very good information base and an excellent platform to help the U.S. and China to work together to bring the benefits of nuclear energy to our nations and to the others in this world suffering from a lack of the basics for life. The U.S. and China are the world’s largest energy consumers—and the world’s two largest emitters of greenhouse gasses. Both countries must increase their use of nuclear power to help meet energy demands in a carbon-constrained environment. Relevant government agencies and key stakeholders must educate their publics about the parameters involved in producing a diverse energy supply in order to understand the worth of sacrifices that will be needed. Cooperation between the U.S. and China will be mutually beneficial. It is to the U.S.’s benefit that China designs and operates a safe nuclear power program. China is a significant market for the U.S. nuclear industry and provides an opportunity to maintain its manufacturing capabilities until its first new U.S. orders get underway. U.S. industry presence in China also increases relationships and communications thus improving U.S. security. The unprecedented transfer of nuclear technology to the Chinese will, in turn, help them develop clean sources of electricity sorely needed to address the fast growing needs of its economy and public. As Chinese capabilities grow, the nuclear supply chain is reinforced, supporting further opportunities for U.S. companies to expand reactor sales abroad. American and Chinese companies together can take advantage of their mutual competitive edges in technology and geography to expand into new markets. Cooperation and leadership are key and complimentary components in the U.S.’s and China’s efforts to ensure nuclear power’s contribution to meeting energy demand. Cooperation on technology development, human resources, security and safety will form the basis for their leadership on the world stage. Their combined actions will matter greatly in providing a quality environment with adequate energy supplies. The world is watching! The Chinese participants signaled their desire to improve both government-to-government cooperation and commercial sector ties. It appears that the U.S. government is equally interested in working with China to tackle the overarching challenges of developing a safe and secure commercial nuclear fuel cycle. By supporting and participating in this Dialogue, U.S. industry and government participants have demonstrated their commitment to dealing with the challenges to realize the burgeoning nuclear trade between the two countries. 



Chinese energy insecurity causes extinction
Klare ‘8 (The End Of The World As You Know It, 16 April, 2008 , Michael T. Klare is a professor of peace and world security studies at Hampshire College and the author of Resource Wars and Blood and Oil. Consider this essay a preview of his newest book, Rising Powers, Shrinking Planet: The New Geopolitics of Energy, which has just been published by Metropolitan Books.)

A Growing Risk of Conflict: Throughout history, major shifts in power have normally been accompanied by violence — in some cases, protracted violent upheavals. Either states at the pinnacle of power have struggled to prevent the loss of their privileged status, or challengers have fought to topple those at the top of the heap. Will that happen now? Will energy-deficit states launch campaigns to wrest the oil and gas reserves of surplus states from their control — the Bush administration’s war in Iraq might already be thought of as one such attempt — or to eliminate competitors among their deficit-state rivals? The high costs and risks of modern warfare are well known and there is a widespread perception that energy problems can best be solved through economic means, not military ones. Nevertheless, the major powers are employing military means in their efforts to gain advantage in the global struggle for energy, and no one should be deluded on the subject. These endeavors could easily enough lead to unintended escalation and conflict. One conspicuous use of military means in the pursuit of energy is obviously the regular transfer of arms and military-support services by the major energy-importing states to their principal suppliers. Both the United States and China, for example, have stepped up their deliveries of arms and equipment to oil-producing states like Angola, Nigeria, and Sudan in Africa and, in the Caspian Sea basin, Azerbaijan, Kazakhstan, and Kyrgyzstan. The United States has placed particular emphasis on suppressing the armed insurgency in the vital Niger Delta region of Nigeria, where most of the country’s oil is produced; Beijing has emphasized arms aid to Sudan, where Chinese-led oil operations are threatened by insurgencies in both the South and Darfur. Russia is also using arms transfers as an instrument in its efforts to gain influence in the major oil- and gas-producing regions of the Caspian Sea basin and the Persian Gulf. Its urge is not to procure energy for its own use, but to dominate the flow of energy to others. In particular, Moscow seeks a monopoly on the transportation of Central Asian gas to Europe via Gazprom’s vast pipeline network; it also wants to tap into Iran’s mammoth gas fields, further cementing Russia’s control over the trade in natural gas. The danger, of course, is that such endeavors, multiplied over time, will provoke regional arms races, exacerbate regional tensions, and increase the danger of great-power involvement in any local conflicts that erupt. History has all too many examples of such miscalculations leading to wars that spiral out of control. Think of the years leading up to World War I. In fact, Central Asia and the Caspian today, with their multiple ethnic disorders and great-power rivalries, bear more than a glancing resemblance to the Balkans in the years leading up to 1914. What this adds up to is simple and sobering: the end of the world as you’ve known it. 

Stable Chinese energy is key to the Chinese econ
Heinberg, 10 – fellow at the Post Carbon Institute, fellow at the Committee on International Trade and advisor to the European Parliament, National Petroleum Council, and the U.S. Secretary of Energy, (Richard, “China's Coal Bubble...and how it will deflate U.S. efforts to develop "clean coal”, Post Carbon Institute, May 4, 2010, http://www.postcarbon.org/article/96251-china-s-coal-bubble-and-how-it-will)

China: Leading the Global Economy…Into the Ditch   Some commentators are concerned about China's economy for reasons that have nothing to do with coal. The prime example: it would appear that Beijing has a problem with over-reliance on property development as an engine of domestic economic growth. One of those sounding the alarm on this score is hedge fund manager James Chanos, founder of Kynikos Associates Ltd.; he says China is "on a treadmill to hell," and that the nation is "Dubai times a thousand." He has also been quoted as saying, "They can't afford to get off this heroin of property development. It is the only thing keeping the economic . . . numbers growing."   A bursting of China's property bubble could collapse the nation's economy quickly and soon. But it is essentially a problem of money, and money is a creation of the human mind. Currencies can be reformed; banking systems can be reorganized. Such things are painful and take time, but they are certainly possible—and historic examples are numerous.   Energy is different. Without energy, nothing happens. Transport systems stall; building construction and manufacturing cease. The lights go out. You can't make energy out of nothing and you can't call it into existence with computer keystrokes, as bankers can do with money. Generating electrical power requires physical resources, infrastructure, and labor. And so there are natural limits to how much energy we can summon for our human purposes at any given time.   China has become a great manufacturing powerhouse largely because it was able to grow its energy supply quickly and cheaply. And so China's contribution to the world economy is to this extent a function of China's contribution to world energy. One significant gauge of this link is the fact that Chinese coal production represents more than double the amount of energy contributed to the world economy as compared to Saudi Arabia's oil production (1,100 million tons of oil equivalent vs. 540 Mtoe.)   If China faces hard energy limits, that means its economy is living on borrowed time. That also means the world as a whole confronts energy and economic constraints that are harsher, and closer, than we are being told.

Chinese econ decline causes World War III 
Plate ‘3 (, Professor at UCLA, 2003 (Tom, The Straits Times, “Neo-cons a bigger risk to Bush than Chin,” 6-28-2003)

 But imagine a China disintegrating- on its own, without neo-conservative or Central Intelligence Agency prompting, much less outright military invasion because the economy (against all predictions) suddenly collapses. That would knock Asia into chaos. A massive flood of refugees would head for Indonesia and other places with poor border controls, which don’t’ want them and cant handle them; some in Japan might lick their lips at the prospect of World War II revisited and look to annex a slice of China. That would send Singapore and Malaysia- once occupied by Japan- into nervous breakdowns. Meanwhile, India might make a grab for Tibet, and Pakistan for Kashmir. Then you can say hello to World War III, Asia style. That’s why wise policy encourages Chinese stability, security and economic growth – the very direction the White House now seems to prefer. 
INL 


HTGR demonstration is key to INL leadership- solves workforce, science and tech leadership, knowledge spillovers, and international coop
Vandel ‘9 (Component Test Capability Potential as a National Scientific User Facility Doug S. Vandel September 2009 Idaho National Laboratory Next Generation Nuclear Plant Project Idaho Falls, Idaho 83415 Prepared for the U.S. Department of Energy Office of Nuclear Energy Under DOE Idaho Operations Office Contract DE-AC07-05ID14517 

Joint development of nuclear energy science and technology by three major sectors—academia, the commercial nuclear power industry, and the federal government—is key to increasing scientific understanding and overcoming nuclear energy challenges. All sectors share a common need for experimental capabilities, whether for basic scientific investigations, applied research for existing materials and components, validation of data for regulatory agencies, or research underpinning the development of advanced nuclear energy systems. A major shortfall, which currently hinders our ability to advance the state of nuclear energy science and technology, is a state-of-the-art high temperature testing capability for materials and components. 4,5 This need could be met with the CTC at INL. Complementary facilities and support organizations at INL would also be available to support experiment engineering and fabrication. In the Energy Policy Act of 2005, 1 DOE was tasked with demonstrating high temperature gas-cooled reactor (HTGR) technology to economically and reliably produce electricity and hydrogen by the year 2021. As the lead nuclear technology development laboratory of DOE, INL has initiated the work necessary to complete this task. The CTC will be an integral part of this demonstration and future deployment of the HTGR technology. The advantages of the CTC being designated as a NSUF are: The potential to reassert U.S. leadership in nuclear science and technology and strengthen education in the United States. The ability to share state-of-the-art facilities with the science community worldwide and offer technologies and instrumentation that are not available anywhere else. Attract new users—universities, laboratories, and industry—to conduct research at the INL CTC. Contribute to the development of improved products and processes, encourage innovative scientific research, and increase the scientific competitiveness of the United States. An educational program designed to stimulate interest in the nuclear industry and introduce and attract nuclear researchers to INL. An additional mission beyond the NGNP. Recognition of INL as the preeminent nuclear energy laboratory with synergistic, world-class, multiprogram capabilities and partnerships. 



Only INL HTGR demonstration solves- independently key to Hydrogen tech
Austad et al. ‘8 (HIGH LEVEL REQUIREMENTS High Temperature Gas Reactor (HTGR) - Component Test Facility (CTF) April 2008 Idaho National Laboratory Idaho Falls, Idaho 83415 S.L. Austad, STC Project Engineer, V.J. Balls, Project Engineer, D.S. Duncan, NGNP CTF Project Manger, R.L. Garrett, NGNP engineering director

The 2005 Energy Policy Act charges the Department of Energy (DOE) and Idaho National Laboratory (INL) with demonstration of the HTGR technology for the production of electricity and hydrogen by 2021 in a NGNP demonstration. Meeting this commitment requires INL to coordinate the efforts of several commercial and governmental entities over a wide range of technical areas. A significant fraction of the technology development required to meet this commitment lies in the transfer of heat from the reactor to the processes used to produce electricity and hydrogen in NGNP, and ultimately in wider range commercial application of this technology following NGNP. This heat transfer occurs in the primary helium and secondary (and possibly tertiary) fluid flow loops. In NGNP, and in the early commercial applications of HTGR technology, the fluids in these loops will be gaseous (e.g., pure helium, a mixture of helium and nitrogen, or other gases such as CO2). Current efforts for development of the technologies supporting design, construction, operation, and maintenance of these loops are concentrated in test loops at laboratory and pilot scales. Few facilities available worldwide or planned have the capacity to develop and test equipment at a scalable engineering level or at full scale.  A large hydrogen production plant has never been coupled to a HTGR, and the new hydrogen production processes under consideration are technically immature. Even high temperature electrolysis, which currently produces the largest volume of hydrogen as a pilot plant, will require scale-up of 15,000 times to demonstrate feasibility. The impact of transients and failures cannot be accurately analyzed with these large scaling factors and technical uncertainties. Therefore, to design engineered barriers, enable high temperature component development and to manage and mitigate these project risks, large scale modeling is needed. Evaluation of Phenomena Identification and Ranking Tables (PIRTs) developed for NGNP indentified that chemical releases, thermal events of the process application, failures of the intermediate heat transport system, and reactor events that provide a feedback path to the process application may have a major impact on the safety of the reactor. The NRC regulatory guide for Transient and Accident Analysis Methods considers scalability and validation as essential to demonstrating reactor safety in the licensing process. Hence, it is concluded that successful, timely design and licensing is unlikely without a large scale testing. Development of a full-scale facility at INL provides this capability with the following advantages: • Facilitates the INL role in coordinating, consolidating, and leading the development of the heat transfer and transport technologies needed to advance the application of HTGR and hydrogen generation technology • Ensures the availability of the facility for NGNP and beyond development; the limited capacity and availability of other facilities (most of which are international and supporting other projects; see discussion below) could adversely affect NGNP schedule • Improves the efficiency of technology development for NGNP and follow-on technology upgrades • Establishes the DOE as a international leader in development of HTGR technologies • Provides a means for operator/maintenance training, off-line trouble shooting of component and system problems during the operation of the NGNP and for technology development of programs and processes to ultimately support a growing commercial HTGR fleet   • Provides a long term U.S.-based facility for continued development of advanced technologies to increase the capabilities and broaden the applications of the HTGR and Hydrogen Generation.  DOE support of this initiative would demonstrate full commitment to development of HTGR and hydrogen generation well before NGNP is scheduled for operation. Demonstration of this commitment will support achieving industry participation in the Public-Private Partnership, which is central to success of the NGNP project.  To meet the project goals for testing and development of the heat transfer and transport technologies used in HTGR and hydrogen generation technology, a search and evaluation of existing capabilities was conducted by Westinghouse Electrical Company and AREVA. The criteria for the existing facilities and the results of the search and evaluation are presented in the following section. 



Hydrogen use is inevitable- HTGR based hydrogen tech is key to a soft stable landing
Haynes ‘6 (Mark Haynes, Vice President of Energy Development for General Atomics, JULY 20, 2006   U.S. NONPROLIFERATION STRATEGY: POLICIES AND TECHNICAL CAPABILITIES  HEARING  BEFORE THE  SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS  OF THE  COMMITTEE ON INTERNATIONAL RELATIONS HOUSE OF REPRESENTATIVES  ONE HUNDRED NINTH CONGRESS  SECOND SESSION, Serial No. 109–198)

Capable of Providing High Temperature Process Heat for Central Plant Scale Hydrogen Production—Hydrogen seems certain to play an increasingly important role in reducing our dependence on fossil fuels as soon as adequate and affordable hydrogen production capabilities are developed. The present U.S. market for stationary hydrogen consumption is over 11 million tons per year, and is growing at about 10% per year. Over 180 million tons of hydrogen per year would be required to fuel the domestic light transportation fleet. It is likely that only efficient high temperature process heat from nuclear power reactors will be capable of satisfying such annual demand with no greenhouse gas emissions. The present development path to nuclear production of hydrogen requires process heat temperatures that exceed all reactor concepts except the High Temperature Gas Reactor.

Hydrogen soft landing is key to prevent extinction
Rifkin ‘2 (Economist and president of the Foundation on Economic Trends [Jeremy Rifkin, “The dawn of the Hydrogen economy: when there is no more oil or gas … the next great commercial revolution,” RMA Journal, Oct, 2002, pg. http://findarticles.com/p/articles/mi_m0ITW/is_2_85/ai_n14897180/pg_5/?tag=content;col1

Experts had been saying that we had another 40 or so years of cheap available crude oil left. Now, however, some of the world's leading petroleum geologists are suggesting that global oil production could peak and begin a steep decline much sooner, as early as the end of this decade, sending oil prices through the roof. Non-OPEC oil-producing countries already are nearing their peak production, leaving most of the remaining reserves in the politically unstable Middle East. In desperation, the U.S. and other nations could turn to dirtier fossil fuels--coal, tar sand, and heavy oil--which will only worsen global warming and imperil the earth's already beleaguered ecosystems. Looming oil shortages make industrial life vulnerable to massive disruptions and possibly even collapse. The Forever Fuel As the fossil-fuel era is entering its sunset years, a new energy regime has the potential to remake civilization along radical new lines. Hydrogen is the most basic and ubiquitous element in the universe. It is the stuff of the stars and of our sun and, when properly harnessed, it is the "forever fuel." It never runs out and produces no harmful CO2 emissions when burned; the only by-products are heat and pure water. A new economy powered by hydrogen will fundamentally change the nature of our market, political, and social institutions, just as coal and steam power did at the beginning of the Industrial Age. For the banking community, the hydrogen era offers a vast new opportunity for investment. Financing the infrastructure for a hydrogen economy and investing in the many new commercial ventures that will accompany the new energy regime will rejuvenate financial markets around the world and could lead to a qualitative leap forward for the whole of the world economy in the coming decades.

INL leadership is key to space col and military innovation
Swanson et al. ’12 ( ii TRANSFORMED: A RECENT HISTORY OF THE IDAHO NATIONAL LABORATORY 2000-2010 Submitted to Idaho National Laboratory Submitted by New South Associates Mark Swanson - Historian and Co-Author Mary Beth Reed - Historian and Co-Author Tracey Fedor - Graphic Designer May 25, 2012 
One of the oldest of these various nuclear-related programs is the one for NASA, even though that program has only moved to the Laboratory recently. This program is for the creation of radioisotope power systems suitable for space flight. The Space Power System Program, which had been at Mound Laboratory in Ohio, was relocated to the MFC in 2004. The new facility is called the Space and Security Power Systems Facility (SSPSF). This is the modern facility that provides radioisotope thermoelectric generators (RTGs) for NASA’s recent space flights, specifically the New Horizons mission to Pluto in 2006 and the Mars launch. 75 RTGs are essential for space travel, since they can provide electricity for long-distance spacecraft, whether that vessel is in darkness, cold, or high levels of radiation. RTGs are powered by Plutonium-238, using thermocouples to convert radioisotopic thermal heat into electric current, all of which is done without moving parts. 76 The RTGs are constructed in glove boxes and then subjected to vibration tests to determine their durability in a possible space flight. 77 For various reasons, plutonium-238 is not suitable as a weapons material, but is ideal for RTGs. Unfortunately, NASA is facing a shortage of plutonium-238, which has not been made in this country since the late 1980s. Until domestic production of plutonium-238 is resumed, it is essential to preserve our dwindling 
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supply. For this reason, a new version of the RTG is underway. Known as the Advanced Stirling Radioisotope Generator (ASRG), it uses a Stirling motor to convert thermal energy to electricity. It uses less plutonium-238 than the traditional RTGs with thermocouples. 78 The Specific Manufacturing Capability Project (SMCP) is the DoD program that constructs armor for the U.S. Army’s M1A1 and M1A2 Abrams tank from billets of depleted uranium. Described in the previous chapter, this is the only major industrial manufacturing program at the Laboratory and is projected to remain operational through at least 2015. 79 There is a range of national security programs that have set up shop at the Laboratory in the years since September 11, 2001 and are integral to the site’s multiprogram mission. Some noted in the previous chapter are discussed more fully here. Most of these are funded by Homeland Security and are designed to protect the nation from hypothetical attacks against various aspects of its infrastructure, particularly its electrical grid and computer systems. In addition to Homeland Security, this has brought in other national security agencies, such as the FBI and the CIA, the so-called “three letter agencies.” 80 The largest of these projects is the Critical Infrastructure Test Range Complex (CITRC). The CITRC is a Homeland Security project designed to protect the nation’s infrastructure. This complex occupies the old Auxiliary (Army) Reactor Area and parts of the former SPERT/ Power Burst Facility. 81 There are other test ranges as well. There is the Supervisory Control and Data Acquisition (SCADA) Test Range, with full-scale testing capabilities and electrical grid work and control systems, and the explosives test range. There is also a test range for radiological training as part of a program to remotely examine shipping containers for hidden nuclear materials. 82 

Military innovations solves heg- overcomes all alt causes and is a pre-req to resilience 
Beckley, 12 -- Harvard Belfer Center International Security research fellow
(Michael, research fellow in the International Security Program at Harvard Kennedy School's Belfer Center for Science and International Affairs, he will become an assistant professor of political science at Tufts University in the fall of 2012, "China's Century?" International Security, Winter 11/12, l/n, accessed 2-9-12, mss)

The ability to innovate, defined as the creation of new products and methods of production, also constitutes a source of power. Like wealthy states, innovative countries are less dependent on others and more capable of producing goods that others value. Innovation also creates wealth and tends to beget further innovation as individual discoveries spawn multiple derivative products and improvements. Innovative activity therefore tends to cluster in particular places and provide certain countries with significant technological and military advantages. As Joshua Goldstein has shown, "The country creating a major cluster of innovations often finds immediate military applications and both propels itself to hegemonic status and maintains that status by that mechanism." n81 Military power is generally considered to be the "ultima ratio" of power because it functions as a decisive arbiter of disputes when it is used and shapes outcomes among states even when it is not. Military capabilities can be used to destroy, to back up coercive threats, and to provide protection and assistance. When performed well, these actions can alter the behavior of other states. Military superiority can also generate wealth by, for example, making a country a more secure and attractive place to invest, as well as provide the means to coerce other countries into making economic concessions. The RAND study found that nuclear weapons were of less importance than conventional capabilities for national influence. Thus, I do not consider them in the following analyses. The authors of the RAND study explain: "Even though nuclear weapons have become the ultima ratio regum in international politics, their relative inefficacy in most situations other than those involving national survival implies that their utility will continue to be significant but highly restricted. The ability to conduct different and sophisticated forms of conventional warfare will, therefore, remain the critical index of national power because of its undiminished utility, flexibility, responsiveness and credibility." n82



Collapse goes nuclear and causes extinction- AND strong US military de-escalates all conflict
Barnett, 11 -- Naval War College Warfare Analysis & Research professor
(Thomas, “The New Rules: Leadership Fatigue Puts U.S., and Globalization, at Crossroads,” 3-7-11, http://www.worldpoliticsreview.com/articles/8099/the-new-rules-leadership-fatigue-puts-u-s-and-globalization-at-crossroads)

Let me be more blunt: As the guardian of globalization, the U.S. military has been the greatest force for peace the world has ever known. Had America been removed from the global dynamics that governed the 20th century, the mass murder never would have ended. Indeed, it's entirely conceivable there would now be no identifiable human civilization left, once nuclear weapons entered the killing equation. But the world did not keep sliding down that path of perpetual war. Instead, America stepped up and changed everything by ushering in our now-perpetual great-power peace. We introduced the international liberal trade order known as globalization and played loyal Leviathan over its spread. What resulted was the collapse of empires, an explosion of democracy, the persistent spread of human rights, the liberation of women, the doubling of life expectancy, a roughly 10-fold increase in adjusted global GDP and a profound and persistent reduction in battle deaths from state-based conflicts. That is what American "hubris" actually delivered. Please remember that the next time some TV pundit sells you the image of "unbridled" American military power as the cause of global disorder instead of its cure. With self-deprecation bordering on self-loathing, we now imagine a post-American world that is anything but. Just watch who scatters and who steps up as the Facebook revolutions erupt across the Arab world. While we might imagine ourselves the status quo power, we remain the world's most vigorously revisionist force. As for the sheer "evil" that is our military-industrial complex, again, let's examine what the world looked like before that establishment reared its ugly head. The last great period of global structural change was the first half of the 20th century, a period that saw a death toll of about 100 million across two world wars. That comes to an average of 2 million deaths a year in a world of approximately 2 billion souls. Today, with far more comprehensive worldwide reporting, researchers report an average of less than 100,000 battle deaths annually in a world fast approaching 7 billion people. Though admittedly crude, these calculations suggest a 90 percent absolute drop and a 99 percent relative drop in deaths due to war. We are clearly headed for a world order characterized by multipolarity, something the American-birthed system was designed to both encourage and accommodate. But given how things turned out the last time we collectively faced such a fluid structure, we would do well to keep U.S. power, in all of its forms, deeply embedded in the geometry to come.  
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SSB ‘9 (Radioisotope Power Systems: An Imperative for Maintaining U.S. Leadership in Space Exploration (2009) Aeronautics and Space Engineering Board (ASEB) Space Studies Board (SSB) Aeronautics and Space Engineering Board (ASEB) Space Studies Board (SSB) Engineering and Physical Sciences (DEPS)
 
For nearly 50 years, the United States has led the world in the scientific exploration of space. U.S. spacecraft have circled Earth; landed on the Moon and Mars; flown to and beyond Jupiter, Saturn, Uranus, and Neptune; and traveled beyond our solar system. The spectacular images and data sent back to Earth by these spacecraft have greatly expanded human knowledge. Even so, there is much yet to learn from continued space exploration. Spacecraft require electrical energy. This energy must be available in the outer reaches of the solar system where sunlight is very faint. It must be available through lunar nights that last for 14 days, through long periods of dark and cold at the higher latitudes on Mars, and in high-radiation fields such as those around Jupiter. Radioisotope power systems (RPSs) are the only available power source that can operate unconstrained in these environments for the long periods of time needed to accomplish many missions (see Box 1.1). RPSs generate electricity by converting heat from the natural decay of the plutonium-238 (238Pu ) radioisotope into electricity. Plutonium-238 has been produced inquantity only for the purpose of fueling RPSs; unlike 239Pu, it is unsuitable for use in nuclear weapons. In the past, the United States had an adequate supply of 238Pu, which was produced in facilities that existed to support the U.S. nuclear weapons program. The problem is, no 238Pu has been produced in the United States since the Department of Energy (DOE) shut down those facilities in the late 1980s. Since then the U.S. space program has had to rely on the inventory of 238Pu that existed at that time, supplemented by the purchase of 238Pu from Russia. However, Russian 238Pu production facilities were also shut down many years ago, and the DOE will soon take delivery of its last shipment of 238Pu from Russia. The committee does not believe that there is any additional 238Pu (or any operational 238Pu production facilities) available anywhere in the world. The total amount of 238Pu available for NASA is fixed, and essentially all of it is already dedicated to support several pending missions.1 Reestablishing domestic production of 238Pu will be expensive; the cost will likely exceed $150 million. Previous proposals to make this investment have not been enacted, and cost seems to be the major impediment. However, the day of reckoning has arrived. NASA has been making mission-limiting decisions for some time because of the short supply of 238Pu. Moreover, NASA 
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has been eliminating RPSs as an option for some missions and delaying other missions that require RPSs until more 238Pu becomes available. Unless and until a new source of 238Pu is established, the restricted supply of 238Pu will increasingly limit both the quality and the quantity of U.S. space science in many mission areas, and continued U.S. leadership in these areas will be at risk. The Multi-Mission Radioisotope Thermoelectric Generator (MMRTG) is the only specific RPS currently available. Like all prior RPSs, MMRTGs convert the thermal energy produced by the radioactive decay of 238Pu to electricity using thermocouples. This is a proven technology. RPSs that use thermocouples have no moving parts and have demonstrated high reliability and long life, albeit with low energy-conversion efficiency. The Advanced Stirling Radioisotope Generator (ASRG) is a new type of RPS, and it is still being developed. It uses a Stirling engine (with moving parts) to convert thermal energy to electricity. Stirling engine converters are much more efficient than thermocouples. As a result, ASRGs produce more electricity than MMRTGs, even though they require only one-fourth as much 238Pu. ASRG development efforts have made good progress thus far, but it remains to be seen when a flight-qualified ASRG will be available. FINDING. Production of 238Pu. The United States has not produced 238Pu since the Department of Energy shut down its nuclear weapons production reactors in the late 1980s. Chapter 2 provides background information on space exploration, the case for using RPSs and 238Pu, NASA and DOE roles and responsibilities, and nuclear safety. Chapter 3 examines 238Pu supply and demand and the importance of immediate action to reestablish domestic production of 238Pu. Chapter 4 reviews the performance of various RPSs, related research and development, and the importance of completing the development of ASRGs with all deliberate speed. From its very beginning, the exploration of space has brought enormous gains to humanity. At one level it is about seizing the strategic initiative and using space technology for a broad array of activities that enhance our life on Earth. Indeed, weather, communications, reconnaissance, and navigation satellites have revolutionized many aspects of our lives. Spacecraft have also revolutionized our understanding of the solar system and beyond. They have investigated Earth’s relationship to the Sun and the larger cosmological system, the context of Earth in relation to other planets, and the fragility of our planet in ensuring our continued existence. Understanding how and why Earth is an abode of life, understanding the potential for life elsewhere, advancing scientific knowledge of the origins and history of the solar system, and creating a sustainable long-term human presence on the Moon are vital components of the space exploration efforts of the United States. Why is Mars bone dry, virtually airless, and seemingly dead? Why is Venus a hostile world, hidden from view by a hot, heavy atmosphere and a dense layer of clouds? Is Titan an analogue for Earth-like meteorology and geological processes, albeit at frigid temperatures? What causes the dynamic and violent atmospheric conditions of Jupiter? What are the fundamental processes that shaped the origins and evolution of the solar system? Are we alone or is the universe teeming with undiscovered life beyond Earth? As John Glenn remarked, “Our spirit as a nation is reflected in our willingness to explore the unknown for the benefit of all humanity, and space is a prime medium in which to test our mettle” (Glenn, 1983). WHY RADIOISOTOPE POWER SYSTEMS? Through an investment of considerable resources—engineering and scientific knowledge, human capital, and public funds—the United States has gained undisputed leadership in the exploration of the solar system. This has been made possible since the 1950s by harnessing several core technologies that have enabled U.S. scientific spacecraft to travel for years on end, engage in extended scientific observations, and relay critical data back to Earth. Radioisotope power systems (RPSs) are one such technology. RPSs convert the heat generated by the natural decay of radioactive material (specifically, 238Pu) to electrical energy. In a radioisotope thermoelectric generator (RTG), the heat flows through the thermocouples to a heat sink, generating direct current (dc) electricity in the process. The thermocouples are then connected through a closed loop that feeds an electrical current to the power management system of the spacecraft. All of the RPSs flown to date have been RTGs. They are compact, rugged, and extraordinarily reliable, but the energy conversion efficiency is low (~6 percent). Advanced Stirling Radioisotope Generators (ASRGs) will have much higher efficiency (~29 percent), thereby greatly reducing the amount of 238Pu needed to support future missions. In the Stirling engine converter used by ASRGs, helium gas oscillates in a regenerator, one end of which is heated by radioactive decay of 238Pu, while the other end is cooled by a heat sink. This oscillating gas pushes a piston in a linear alternator that generates alternating current (ac) electricity. The ac is converted to dc electronically, and the current is fed to the power management system of the spacecraft. Although dynamic energy conversion systems have long been considered for RPSs, only recently have technological advances—and the need to minimize future demand for 238Pu—justified development of RPSs with a Stirling engine. RPSs can provide power for multiyear missions to faraway places where either sunlight is lacking (e.g., missions beyond Jupiter) or solar power is unreliable (e.g., in Jupiter’s radiation belts).1 At Jupiter, sunlight is 96 percent less intense than at Earth. Continuing outward to Pluto, sunlight is 99.94 percent less intense. RPS-powered Voyager, Galileo, Cassini, and New Horizons spacecraft have enabled the United States to explore every planet in this dark, outer region of the solar system. Much of their success has been due in large part to having a reliable power source that provides enough power to operate complex instruments at a data rate high enough to optimize the capabilities of the scientific instruments they carry. RPSs are also useful for missions to the surface of the Moon (especially during the long, cold lunar nights and in the permanently shadowed regions near the lunar poles); for missions to the surface of Mars (with its dust storms and extended winters); for extended missions below Venus’s cloud deck; and for other missions where solar power is not practical, for example, because the dynamic range of solar power would preclude the use of solar arrays.2 Space nuclear power reactors are another potential option for missions where solar power is not practical. However, the performance and reliability of space nuclear power reactor systems using current technology remains unproven, especially for missions with long lifetimes. In addition, the committee is not aware of any substantive effort currently under way anywhere in the world to develop space nuclear power reactor systems. The history of space nuclear power reactors suggests that space nuclear reactors, if successfully developed, could meet the needs of some missions and could enable other missions that are not now under consideration because of power limitations. For example, Project Prometheus, which was NASA’s most recent attempt to develop space nuclear power reactors, selected a nuclear electric propulsion reactor concept that was scalable from 20 kilowatts of electrical power (kWe) to 300 kWe. However, history also shows that the development of a high-power, long-life space nuclear power reactor would be very time-consuming and cost billions of dollars (see Appendix E). Since 1961, the United States has launched 45 RPSs on 26 spacecraft dedicated to navigation, meteorology, communications, and exploration of the Moon, Sun, Mars, Jupiter, Saturn, and elsewhere in the outer solar system (see Table 2.1). This critical work could not have been accomplished without RPSs. Current RPS-powered space missions include the Cassini spacecraft, with three RPSs, which is studying Saturn and its moons; and the New Horizons spacecraft, with one RPS, which is studying Pluto and the Kuiper Belt. The Mars Science Laboratory spacecraft is scheduled for launch in 2011 with an RPS-powered rover. Over the longer term, RPSs are expected to support continued exploration of extreme environments of the Moon, Mars, and Venus, as well as the dimly lit outer reaches of the solar system and beyond. Such missions will be severely constrained or eliminated unless RPSs are ready and available (see Table 2.2).



Space colonization is key to avoid extinction
Schulze-Makuch and Davies 10 (Dirk Schulze-Makuch, Ph.D., School of Earth and Environmental Sciences, Washington State University and Paul Davies, Ph.D., Beyond Center, Arizona State University, “To Boldly Go: A One-Way Human Mission to Mars”, http://journalofcosmology.com/Mars108.html) 

There are several reasons that motivate the establishment of a permanent Mars colony. We are a vulnerable species living in a part of the galaxy where cosmic events such as major asteroid and comet impacts and supernova explosions pose a significant threat to life on Earth, especially to human life. There are also more immediate threats to our culture, if not our survival as a species. These include global pandemics, nuclear or biological warfare, runaway global warming, sudden ecological collapse and supervolcanoes (Rees 2004). Thus, the colonization of other worlds is a must if the human species is to survive for the long term. The first potential colonization targets would be asteroids, the Moon and Mars. The Moon is the closest object and does provide some shelter (e.g., lava tube caves), but in all other respects falls short compared to the variety of resources available on Mars. The latter is true for asteroids as well. Mars is by far the most promising for sustained colonization and development, because it is similar in many respects to Earth and, crucially, possesses a moderate surface gravity, an atmosphere, abundant water and carbon dioxide, together with a range of essential minerals. Mars is our second closest planetary neighbor (after Venus) and a trip to Mars at the most favorable launch option takes about six months with current chemical rocket technology. 

Solvency

This steam cycle HTGR is the best- cheapest, best licensing pathway, right temperature range, and best new tech
ELP ’12 (Nuclear Power: Small Modular Reactors - US warms to Areva's HTGR technology, but not too much. http://www.elp.com/index/from-the-wires/wire_news_display/1666630466.html Modern Power System May 15, 2012

The Next Generation Nuclear Plant Industry Alliance - a US based grouping of companies interested in promoting, developing and commercialising high temperature gas cooled reactor (HTGR) technology, with a focus on process heat applications (petrochemicals, oil recovery, synfuel production) as well as power - has announced that it has selected Areva's HTGR technology as "the optimum design for next generation nuclear power plants." The Alliance describes its role as providing "a forum and focus to communicate industry needs and requirements" and it works in concert with the Idaho National Laboratory and others "to seek out and promote industrial uses for HTGR technologies within the United States, North America and other continents around the world." Members of the Alliance are: ConocoPhillips, Dow, Entergy, GrafTech International, Petroleum Technology Alliance Canada, SGL Group, Technology Insights, Toyo Tanso, Westinghouse and Areva itself. Entergy has assumed the role of applicant for the HTGR pre-application and licensing activities for the Alliance in response to Nuclear Regulatory Commission guidelines (eg, as set out in NRC Regulatory Issue Summary, 2011-02 Rev 1 - "Licensing Submittal Information and Design Development Activities for Small Modular Reactor Designs"). The Alliance sees the process heat sector as important because it is currently totally dependent on fossil fuels, and is focused on the HTGR because existing light water reactor technology is not well suited to the non-power energy markets. Areva's proposed technology uses a 625 MWt "prismatic" block core (as opposed to pebble bed) with helium cooling coupled to a steam cycle (main steam temperature of 566 deg C) via an intermediate heat exchanger (rather than a "direct" helium Brayton cycle, in which the helium itself is the working fluid driving a turbine). It was decided to adopt a steam cycle in the interests of reducing development lead times and associated risks. The proposed Areva technology has a reactor outlet temperature of 750 deg C, providing sufficient heat to achieve steam temperatures in the range 400-550 deg C for applications such as oil refinery distillation and chemical processing. At temperatures above about 750 deg C the materials challenges become more significant and so do the costs, which is why the NGNPA's current roadmap has opted for the lower temperature route. The US Energy Policy Act of 2005 called for development, construction, and operation of a prototype high temperature gas cooled reactor by 2021. US DoE set up a project office at the Idaho National Laboratory that included some of the R&D activities. Based on a request for proposals, DoE selected three firms to conduct design and engineering studies: General Atomics; Westinghouse; and Areva. General Atomics (interestingly not a member of NGNPA) proposed their Gas-Turbine Modular Helium Reactor (GT-MHR), which also employs a prismatic core, but allied to a helium Brayton direct cycle, while the Westinghouse proposal was based on the Pebble Bed Modular Reactor, drawing on recent development work carried out in South Africa, but now abandoned. Both the Idaho lab and the NGNP Alliance determined that the only practical differentiation among the designs is tied to capital costs. The Alliance said the prismatic design offers a 30% cost savings over one using pebble bed technology. The NGNP Alliance is developing a regulatory strategy to identify key issues related to getting a licence from the NRC. The combination of licensing and building a first-of-a-kind unit means it would take at least 10-12 years to get a new HTGR operating at a customer site. Areva envisions that the HTGR will be installed at customer suites in clusters of up to four units. It estimates that the total cost, including R&D, for the first unit would be about $4 billion, but the "nth unit" would have actual construction costs closer to about $1 billion, and supply process heat at about $6-10/million Btu. Through its predecessor companies Areva has been involved in HTGR development for many years, and in a variety of technologies. Through its joint venture with Siemens, Framatome-ANP, it inherited the technologies developed by Interatom in the 1960s and 1970s and the Modul concept of the 1980s, the origin of all modular high temperature gas cooled reactor concepts. Framatome also collaborated with GA in the 1980s, and in the 1990s worked with them on the GT-MHR, along with Russian Institutes and Fuji Electric, which provided insights into the challenges posed by the direct cycle. On the strength of this experience, Framatome-ANP in the early 2000s or thereabouts decided to go for an indirect combined cycle concept. This employed a helium primary loop coupled to a secondary, predominantly nitrogen, loop via intermediate heat exchanger. The idea was to employ "conventional" combined cycle technology in this secondary loop, ie Brayton cycle plus Rankine bottoming cycle. Called ANTARES, or the Framatome-ANP VHTR, with a reactor outlet temperature of about 950 deg C, it was envisaged as being suitable for hydrogen production and power generation applications. In the Areva concept selected by NGNPA, which Areva calls a "steam-cycle HTR" or "near-term HTR", the Brayton cycle is dropped altogether, and temperatures are reduced, becoming an HTR rather than a VHTR, the motivation being to increase the prospects for industrial deployment in the nearer term by reducing development risks, for example those arising from the intermediate heat exchanger and the higher core outlet temperatures, while retaining a longer term aspiration to develop a VHTR in the future. The new approach, as shown in Table 1, "partitions key risk elements between the near-term and long-term phases of the programme, thereby reducing the risk for each phase, and greatly reducing the overall programme risk", according L J Lommers et al, "Areva HTR concept for near-term deployment", Proceedings of HTR 2010, Prague, October 2010. Table 2 provides some basic data for this Areva steam-cycle (near-term) HTR. The steam-cycle approach minimises the need for advanced materials development and builds directly on experience to date (albeit rather limited) with operating HTGR plants, all of which have used a steam cycle configuration rather than a direct helium Brayton cycle. The latter brings considerable advantages to the HTGR but experience to date is very limited. Perhaps the most significant facility yet built to employ a direct helium Brayton cycle was the 50 MW Oberhausen 2 demonstration plant in Germany, which operated between 1975 and 1987 as a cogeneration plant with fossil fuel as the heat source.

Increased Federal HTGR funding is crucial to getting HTGR’s faster- speed is key to leadership 
Yurman ‘9 (February 27, 2009 NGNP gets 2009 funding Omnibus appropriation includes $180M Dan Yurman Idaho Falls, ID, United States   

While this is all good news, it is still six months late, and it still has the NGNP project behind the curve when it comes to its schedule. INL R&D managers said in April 2008 that the pace of funding for NGNP will set back the schedule to break ground by 2016 to build a 300 MW prototype reactor at the INL.  There are various estimates of when this would take place, but some are as late as 2020 by which time the current team of NGNP scientists will have long since retired. To counter that outcome, the INL told its employees this week it was considering a “human capital” strategy that would contain incentives to stretch out retirement dates.  Good news for NGNP R&D  Despite funding delays, the news from Congress is good for the nuclear R&D program. The Post Register asked me to comment on the current funding. Here's what Post Register reporter Sven Berg wrote, which is an accurate report of what I said.  Dan Yurman, an Idaho Falls-based nuclear blogger, said the U.S. is far behind China and South Africa on nailing down a next-generation plant design. By the time the U.S. is ready to market a design, he said, China will be exporting its own.  To close the gap, the U.S. will have to forge partnerships with South Africa or China -- or both -- or commit full funding to the development of a commercial model of the next-generation plant. One hundred eighty-million dollars won't do the trick, he said.  "It's great money for (a research-and-development) program, but it's not going to build your prototype reactor," he said.  I've said for more than two years on this blog that the Department of Energy is missing the boat on time-to-market for this technology. China has launched a commercial project to build a pebble bed reactor and South Africa has fabricated fuel for one. The NRC published a licensing strategy for NGNP, but an application for design certification for a U.S. plant could be years away. 

More funding for a faster build is key to international cooperation and leadership
Bodman ‘6 ( The full Nuclear Energy Research advisory Committee (NERAC) adopted the report and endorsed its recommendations. The Honorable Pete Domenici Chairman, Committee on Energy and Natural Resources United States Senate Washington, D.C. 20510 The Secretar y of Energy Washington, DC 20585 April 6, 2006 Sincerely, Samuel W. Bodman 
 
The synergy with ongoing activities, and therefore, potential cost share with others will depend on the mission. For example, the South Africans are planning to build an electricity-producer pebble-bed prototype that will startup in the 2011-2013 time frame. Similarly the Japanese are operating the l-ITTR in Japan, a prismatic core reactor design, to study high temperature reactor operation and develop hydrogen production as well as other industrial applications. Properly choosing the NGNP mission is crucial to obtaining the cooperation, participation and financial contributions of these other programs, as well as potential U.S. industrial collaborators in an effective, cooperative way. ° The combined hydrogen and electricity mission is much more challenging than either single mission and will impose a greater burden on current and future funding resources. Given that large-scale hydrogen production is a key DoE mission, for which the NGNP can have a significant role, the subcommittee recommends that the DoE-NE staff conduct, with the assistance of key industry representatives, economic and engineering trade studies that consider: ° The targets for hydrogen production for various scenarios over the next few decades; ° The DOE target for hydrogen production via nuclear power in this overall context; ° The likely hydrogen production and electricity production altematives and how those alternatives would be factored into detemiining the proper mission for the NGNP. Because the selection of the ultimate NGNP mission can drive the reactor design in substantially different directions, the subcommittee recommends that these trade studies be funded, initiated immediately and completed as soon as possible. VI. NGNP Mission Implications The subcommittee understands that the two-stage schedule previously discussed is partly due to the practicalities of funding as well as the need to achieve R&D results that satisfy the original dual mission. However, we also note that EPACT requires the overall cost of the NGNP project be shared with U.S. industry as well as members of the intemational community. With a scheduled completion of the project in 2021, the subcommittee believes that the chances of substantial industrial contributions are greatly decreased. From initial contacts with U.S. industry, it appears that the timeline for such a project to be attractive for their participation is in the range of 6-8 years, not double that time span. In addition, the R&D program would likely be more tightly coupled to the design and development phase with key industry participation. To a lesser extent, the potential for intemational contributions may also be adversely affected by the current project timetable. Several other countries, such as Japan, France, South Africa, and China, have active programs for developing a gas-cooled reactor for energy and/or hydrogen production. If the NGNP in the U.S. follows the schedule outlined above, it is not likely to be attractive in garnering international support, because these international programs will likely be more timely than the 2021 goal. 





