Plan

The Plan:

The United States federal government should substantially increase its High Temperature Gas-Cooled Reactor energy production funding in the United States. 

Inherency

Best new projections prove a massive expansion of nuclear is inevitable globally

McDonald and Rogner ‘9-25 (-- By Alan McDonald and Holger Rogner, IAEA Department of Nuclear Energy 25 September 2012

In his address to the IAEA's 56th General Conference, IAEA Director General Yukiya Amano said, "When I became Director General three years ago, the talk was of a nuclear renaissance." The March 2011 Fukushima Daiichi nuclear accident raised "fundamental questions about the future of nuclear energy throughout the world," he said, yet, "eighteen months after the accident, it is clear that nuclear energy will remain an important option for many countries." The Director General referred to the IAEA's latest projections for nuclear power generating capacity that "show a steady rise in the number of nuclear power plants in the world in the next 20 years." He noted that developing countries continue to show keen interest in nuclear power. The IAEA's annually updated high and low projections for the world's nuclear power generating capacity, were released with analysis from the IAEA's energy planning experts during the IAEA's 56th General Conference held in Vienna from 17-21 September 2012. Continuing growth in nuclear power following the Fukushima Daiichi nuclear accident is expected, however at a rate lower than estimated a year ago. Both the high and low projections predict growth in nuclear power capacity by 2030, by 25 per cent in the low projection and by 100 per cent, i.e. a doubling in generation capacity, in the high projection. No Reversal The projections made in 2011 after the accident indicated that it would slow the growth of nuclear power, but not reverse it. The 2012 updates, taking into account developments through April 2012, reinforce this conclusion, but with a greater slowdown in growth. In the 2012 updated low projection, the world's installed nuclear power capacity grows from 370 gigawatts today to 456 GW(e) in 2030, diminishing by 9 per cent from the level projected last year. In the updated high projection, it grows to 740 GW(e) in 2030, which is an increase that is about 1 per cent less than estimated in 2011. Relative to projections made before the accident, the low projection has been reduced by 16 per cent and a more moderate eight percent in the high projection. (A gigawatt, or GW(e), equals one billion watts of electrical power). The low projection shows a 10-year delay in the pre-Fukushima anticipated growth, with the capacity that was projected for 2020 before the accident now being projected for 2030. Centres of Growth Most of the growth will occur in regions that already have operating nuclear power plants. Projected growth is strongest in the Far East, which includes China and the Republic of Korea. From 80 GW(e) at the end of 2011, capacity grows to 153 GW(e) in 2030 in the low projection and to 274 GW(e) in the high. Western Europe shows the biggest difference between the low and high projections. In the low projection, Western Europe's nuclear power capacity drops from 115 GW(e) at the end of 2011 to 70 GW(e) in 2030. In the high projection, nuclear power grows to 126 GW(e). In North America, the low case projects a small decline, from 114 GW(e) at the end of 2011 to 111 GW(e) in 2030. The high projection projects an increase to 148 GW(e). Other regions with substantial nuclear power programmes are Eastern Europe, which includes Russia, and the Middle East and South Asia, which includes India and Pakistan. Nuclear power expands in both regions in both the low and high projections - to levels 2-4 GW(e) below those projected before the accident. Assumptions The low projection assumes current trends continue with few changes in policies affecting nuclear power. It does not assume that all national targets for nuclear power will be achieved. It is a "conservative but plausible" projection. The high projection assumes that the current financial and economic crises will be overcome relatively soon and past rates of economic growth and electricity demand will resume, notably in the Far East. It assumes stringent global policies to mitigate climate change. The low and high projections are developed by experts from around the world who are assembled by the IAEA each spring. They consider all the operating reactors, possible license renewals, planned shutdowns and plausible construction projects foreseen for the next several decades. They build the projections project-by-project by assessing the plausibility of each in light of, first, the low projection's assumptions and, second, the high projection's assumptions. The projections are made at a regional, rather than national, level. The new low scenario is compatible with a potential decline of the share of nuclear power in Japan's electricity mix.

Huge laundy list of US 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 HTGR 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 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 next gen investments
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.

Warming

The best new unbiased studies prove warming is occurring

Plait ’11 (New independent climate study confirms global warming is real http://blogs.discovermagazine.com/badastronomy/2011/10/21/new-independent-climate-study-confirms-global-warming-is-real/ October 21st, 2011 Phil Plait, the creator of Bad Astronomy, is an astronomer, lecturer, and author. After ten years working on Hubble Space Telescope and six more working on astronomy education, he struck out on his own as a writer. He's written two books, dozens of magazine articles, and 12 bazillion blog articles. He is a skeptic and fights the abuse of science, but his true love is praising the wonders of real science.

The study is called the Berkeley Earth Project (BEP), and what they found was stated simply and beautifully in their own two-page summary: Global warming is real, according to a major study released today. Despite issues raised by climate change skeptics, the Berkeley Earth Surface Temperature study finds reliable evidence of a rise in the average world land temperature of approximately 1° C since the mid-1950s. Wow. Of course, I would change one word in there. Can you guess what it is? The answer is below. Big deal Now, we’ve known this for a while. Study after study has shown that the Earth is warming, that the past decade has been the hottest on record, and that the rise in temperature has been about a degree. So what’s the big deal here? The big deal is that this was an independent team of researchers who conducted the study (including, interestingly, Saul Perlmutter, who just won the Nobel Prize for co-discovering the acceleration of the expansion of the Universe, and knows a thing or two about data analysis), and whose funding was overwhelmingly donated by the private sector and not from any government. The study was initiated by Berkeley physicist Richard Muller, who was concerned that government researchers weren’t being as open as possible with their methods. He gathered together a team of scientists, and they used data from 39,000 temperature stations around the world, far more than the previous studies. They have put all their data and methodology online for anyone to investigate. And if you’re wondering who these private groups were, they’re listed on the BEP website. The largest single donor? Why, it’s the Koch brothers, über-conservatives who have pumped millions of dollars into climate change denial. I find that… interesting. Anyone claiming that climate scientists are alarmists only trying to protect their grant money will have to think about that one for a while. You’re getting warmer So what did the scientists working on BEP find? Well, first, and perhaps most importantly, their results agree in large part with what has been found by other groups: temperatures over land are rising, and that rise took a sudden leap up a few decades ago: This plot shows what’s called the temperature anomaly, the change in temperature from some average value. In this case, they took the values from 1950 to 1980 and used that as a baseline — this is pretty standard practice in climate studies. Four different studies are plotted, including the BEP results in black. As you can see, all of them show a big rise, and the BEP results agree closely with (or are even greater than) the results from NASA’s Goddard Institute for Space Studies. Scientists at NASA/GISS were attacked heavily during "climategate" for (at best) being misleading with their results. As you can see, that turned out to be wrong all along. As we knew all along, in fact. There were other very interesting results as well. For example, a favorite target for attack were the temperature readings from many of the monitoring stations around the country; the claim was that they suffer from urban heat effect, that is, they are near cities and therefore would be anomalously warm. The new study shows this is not a factor in the average land temperature rise; while some stations do appear warmer from this, they represent a tiny fraction of the total number of monitoring stations. Not only that, stations that were ranked as "poor" in a survey done by Anthony Watts wound up showing the same warming results as those he marked as "OK". What BEP found is that if you take enough data, the warming trends show up even if an individual result may be low quality.
Global Warming is real and anthropogenic – multiple warrants.

Romm 10 (Jon, Editor of Climate Progress, Senior Fellow at the American Progress, former Acting Assistant Secretary of Energy for Energy Efficiency and Renewable Energy, Fellow of the American Association for the Advancement of Science, “Disputing the “consensus” on global warming,” http://climateprogress.org/2010/06/16/scientific-consensus-on-global-warming-climate-science/,) 

A good example of how scientific evidence drives our understanding concerns how we know that humans are the dominant cause of global warming. This is, of course, the deniers’ favorite topic. Since it is increasingly obvious that the climate is changing and the planet is warming, the remaining deniers have coalesced to defend their Alamo — that human emissions aren’t the cause of recent climate change and therefore that reducing those emissions is pointless. Last year, longtime Nation columnist Alexander Cockburn wrote, “There is still zero empirical evidence that anthropogenic production of CO2 is making any measurable contribution to the world’s present warming trend. The greenhouse fearmongers rely entirely on unverified, crudely oversimplified computer models to finger mankind’s sinful contribution.” In fact, the evidence is amazingly strong. Moreover, if the relatively complex climate models are oversimplified in any respect, it is by omitting amplifying feedbacks and other factors that suggest human-caused climate change will be worse than is widely realized. The IPCC concluded last year: “Greenhouse gas forcing has very likely (>90 percent) caused most of the observed global warming over the last 50 years. This conclusion takes into account … the possibility that the response to solar forcing could be underestimated by climate models.” Scientists have come to understand that “forcings” (natural and human-made) explain most of the changes in our climate and temperature both in recent decades and over the past millions of years. The primary human-made forcings are the heat-trapping greenhouse gases we generate, particularly carbon dioxide from burning coal, oil and natural gas. The natural forcings include fluctuations in the intensity of sunlight (which can increase or decrease warming), and major volcanoes that inject huge volumes of gases and aerosol particles into the stratosphere (which tend to block sunlight and cause cooling)…. Over and over again, scientists have demonstrated that observed changes in the climate in recent decades can only be explained by taking into account the observed combination of human and natural forcings. Natural forcings alone just don’t explain what is happening to this planet. For instance, in April 2005, one of the nation’s top climate scientists, NASA’s James Hansen, led a team of scientists that made “precise measurements of increasing ocean heat content over the past 10 years,” which revealed that the Earth is absorbing far more heat than it is emitting to space, confirming what earlier computer models had shown about warming. Hansen called this energy imbalance the “smoking gun” of climate change, and said, “There can no longer be genuine doubt that human-made gases are the dominant cause of observed warming.” Another 2005 study, led by the Scripps Institution of Oceanography, compared actual ocean temperature data from the surface down to hundreds of meters (in the Atlantic, Pacific and Indian oceans) with climate models and concluded: A warming signal has penetrated into the world’s oceans over the past 40 years. The signal is complex, with a vertical structure that varies widely by ocean; it cannot be explained by natural internal climate variability or solar and volcanic forcing, but is well simulated by two anthropogenically [human-caused] forced climate models. We conclude that it is of human origin, a conclusion robust to observational sampling and model differences. Such studies are also done for many other observations: land-based temperature rise, atmospheric temperature rise, sea level rise, arctic ice melt, inland glacier melt, Greeland and Antarctic ice sheet melt, expansion of the tropics (desertification) and changes in precipitation. Studies compare every testable prediction from climate change theory and models (and suggested by paleoclimate research) to actual observations. How many studies? Well, the IPCC’s definitive treatment of the subject, “Understanding and Attributing Climate Change,” has 11 full pages of references, some 500 peer-reviewed studies. This is not a consensus of opinion. It is what scientific research and actual observations reveal. And the science behind human attribution has gotten much stronger in the past 2 years (see a recent literature review by the Met Office here). That brings us to another problem with the word “consensus.” It can mean “unanimity” or “the judgment arrived at by most of those concerned.” Many, if not most, people hear the second meaning: “consensus” as majority opinion. The scientific consensus most people are familiar with is the IPCC’s “Summary for Policymakers” reports. But those aren’t a majority opinion. Government representatives participate in a line-by-line review and revision of these summaries. So China, Saudi Arabia and that hotbed of denialism — the Bush administration — get to veto anything they don’t like. The deniers call this “politicized science,” suggesting the process turns the IPCC summaries into some sort of unscientific exaggeration. In fact, the reverse is true. The net result is unanimous agreement on a conservative or watered-down document. You could argue that rather than majority rules, this is “minority rules.” Last April, in an article titled “Conservative Climate,” Scientific American noted that objections by Saudi Arabia and China led the IPCC to remove a sentence stating that the impact of human greenhouse gas emissions on the Earth’s recent warming is five times greater than that of the sun. In fact, lead author Piers Forster of the University of Leeds in England said, “The difference is really a factor of 10.” Then I discuss the evidence we had even back in 2008 that the IPCC was underestimating key climate impacts, a point I update here. The bottom line is that recent observations and research make clear the planet almost certainly faces a greater and more imminent threat than is laid out in the IPCC reports. That’s why climate scientists are so desperate. That’s why they keep begging for immediate action. And that’s why the “consensus on global warming” is a phrase that should be forever retired from the climate debate. The leading scientific organizations in this country and around the world, including all the major national academies of science, aren’t buying into some sort of consensus of opinion. They have analyzed the science and observations and expressed their understanding of climate science and the likely impacts we face on our current emissions path — an understanding that has grown increasingly dire in recent years (see “An illustrated guide to the latest climate science” and “An introduction to global warming impacts: Hell and High Water“).

Prefer these peer-reviewed studies- evidence to the contrary is flawed

Stephens ’11 (Home » Vol 21 No 22 > Bad week for Pell and climate change deniers ENVIRONMENT Bad week for Pell and climate change deniers TIM STEPHENS NOVEMBER 06, 2011 Dr Tim Stephens is Director of the Sydney Centre for International Law, at the Faculty of Law, University of Sydney and a parishioner at St Joan of Arc, Haberfield, NSW. He holds a masters degree in geography from the University of Cambridge, a doctorate in international environmental law from the University of Sydney, and writes on climate change science, policy and law. His latest book, co-authored with Donald R Rothwell, is The International Law of the Sea. 

The last couple of weeks have not been a good time to be a climate change sceptic. On 20 October the Berkeley Earth Surface Temperature Project (BEST), led by self-described climate change sceptic Professor Richard Muller, reported the conclusions of its independent assessment of land temperature records. Muller's team, which included fellow sceptic Professor Judith Curry, found that the BEST results agreed with those published by other groups such as NASA and the Hadley Centre in the UK which have found that global land temperatures have increased by a remarkable 1 degree Celsius in just 60 years. In an opinion piece in the Wall Street Journal Muller concluded that 'global warming is real. Perhaps our results will help cool this portion of the climate debate.' A week after the BEST team released its findings, Cardinal George Pell, Archbishop of Sydney, delivered a much-publicised lecture on climate change science to the Global Warming Policy Foundation, a think-tank in London that aggressively pushes climate change denialism. Although titled 'One Christian Perspective on Climate Change' the lecture had precious little theological content. Instead the lecture was centrally concerned with climate science. Pell criticised those who lazily defer to the consensus of scientists and set about himself to explain climate science, leaving the impression that he sees himself as a modern Galileo fighting against the scientific establishment. Yet what followed demonstrated a misunderstanding of the fundamentals not only of climate science but the scientific method and the history of modern science. Pell's misuse of chaos theory and the invocation of the late Professor Edward Lorenz is particularly galling, given that Lorenz's insight that chaotic behaviour (such as the weather) may have predictable outcomes (climate) is at the heart of climate modelling. Even if we take at face value Pell's claim that it is a matter for the layperson to decide himself what the science says, surely as part of that decision-making one ought to consider what the mainstream science has to say, even if only to dismiss it. Pell does not refer to, for example, Professor David Archer's excellent book Global Warming: Understanding the Forecast (one of several used in science courses worldwide to teach climatology), or to any one of the many hundreds of articles on climate change published in the world's leading scientific journals such as Science or Nature. Rather, he simply repeats the sceptical talking points of prominent climate change contrarians Professors Ian Plimer and Bob Carter, and Christopher Monckton, only one of whom, Carter, has published a peer-reviewed article on climate science. All three have been repeatedly shown to have no credibility in climate science, frequently making wild and inaccurate claims. The response by Australian climate scientists to Pell's speech was understandably scathing. Dr Karl Braganza, Manager of Climate Monitoring at the Bureau of Meteorology, told Crikey the Cardinal's argument 'that climate science lacks empirical evidence is specious. There is lots of observational evidence for the greenhouse effect, and the enhanced greenhouse effect.' Lest you think this assessment of Pell harsh, bear in mind he has accused climate scientists of having 'fiddled with the evidence' in a reference to United Kingdom researchers whose conduct was confirmed to be entirely proper and scientific. Regrettably Pell seems entirely uninterested in the mainstream science. Not even the BEST conclusions merited a mention in his lecture, allowing him to repeat the untruth that global warming has stopped. His lecture is a collage of climate denial talking points that one finds on the weirder conspiracy sites on the internet. Reading between the lines, it is apparent from Pell's lecture that it is not an informed scientific view that is driving his understanding, but rather his politics. He clearly dislikes the Greens; I am with him on this for various reasons, including the fact that they support abortion and oppose nuclear energy. But ideology is no guide to physical reality, and political views should not drive scientific ones. Whether one is left or right on the political spectrum the same laws of physics apply, and it is those laws of nature that determine what is happening to the world's climate. Climate change science is like any other area of science, although it is one where there has been very considerable attention for a considerable period by a considerable number of scientists. The near unanimity of the conclusions reached on the rate and cause of recent warming is remarkable. In a 2010 paper in the Proceedings of the National Academy of Sciences by Professor William Anderegg et al., it was found that around 97 per cent of climate scientists actively publishing in the peer-reviewed literature supported the thesis that human activities are causing climate change. It is no surprise then that every major science academy including the Vatican Academy of Sciences have warned that the world is warming and that we are causing it. Other Church leaders have accepted this reality; the Archbishop of San Salvador, Msgr Jose Luis Escobar Alas, declared last week that climate change is the most serious problem confronting humanity. Climate science is complex and not explainable in sound-bites. Of necessity the layperson must defer to the experts. If Pell had offered views on neuroscience, quantum computing, immunology, the geology of Mars or any of the other topics covered in the latest issue of Nature we would rightly be scratching our heads at his intervention, unless he truly were a polymath of Galilean standing. But the discourse of climate change has become so debased and post-modern that any views, however bizarre, can be given an airing. Like homeopathy and astrology, Pell's pseudo-science should be ignored, and the scientific method allowed to continue, however unpalatable the conclusions may be.

Warming kills the biosphere – causes extinction 

Costello 11 (Anthony, Institute for Global Health, University College London, Mark Maslin, Department of Geography, University College London, Hugh Montgomery, Institute for Human Health and Performance, University College London, Anne M. Johnson, Institute for Global Health, University College London, Paul Ekins, Energy Institute, University College London [“Global health and climate change: moving from denial and catastrophic fatalism to positive action” May 2011 vol. 369 no. 1942 1866-1882 Philosophical Transactions of the Royal Society)

Advocacy about the health consequences will ensure that climate change is a high priority. The United Nations Convention on Climate Change was set up in 1992 to ensure that nations worked together to minimize the adverse effects, but McMichael and Neira noted that, in preparation for the Copenhagen conference in December 2009, only four of 47 nations mentioned human health as a consideration [1]. With business as usual, global warming caused by rising greenhouse gas (GHG) emissions will threaten mass populations through increased transmission of some infections, heat stress, food and water insecurity, increased deaths from more frequent and extreme climate events, threats to shelter and security, and through population migration [2]. On the one hand it is necessary in the media to counter climate change sceptics and denialists, but on the other it is also important not to allow climate catastrophists, who tell us it is all too late, to deflect us from pragmatic and positive action. Catastrophic scenarios are possible in the longer term, and effective action will be formidably difficult, but evidence suggests that we do have the tools, the time and the resources to bring about the changes needed for climate stability. 2. Climate change evidence and denial Given the current body of evidence, it is surprising that global warming and its causal relationship with atmospheric GHG pollution is disputed any more than the relationship between acquired immune deficiency syndrome (AIDS) and human immunodeficiency virus (HIV) infection, or lung cancer and cigarette smoking. The basic principles that determine the Earth’s temperature are, of course, relatively simple. Some of the short-wave solar radiation that strikes the Earth is reflected back into space and some is absorbed by the land and emitted as long-wave radiation (heat). Some of the long-wave radiation is trapped in the atmosphere by ‘greenhouse gases’, which include water vapour, carbon dioxide and methane. Without GHGs the Earth would be on average 33◦C colder. Over the last 150 years, since the Industrial Revolution, humans have been adding more carbon dioxide and methane into the atmosphere. The result is that the Earth’s atmosphere, ocean and land are indeed warming—due to increased atmospheric ‘greenhouse gas’ concentrations [3]. Gleick et al. [4], from the US National Academy of Sciences, wrote a letter to Science stating ‘There is compelling, comprehensive, and consistent objective evidence that humans are changing the climate in ways that threaten our societies and the ecosystems on which we depend’. The most recent report by the Intergovernmental Panel on Climate Change (IPCC) [5], amounting to nearly 3000 pages of detailed review and analysis of published research, also declares that the scientific uncertainties of global warming are essentially resolved. This report states that there is clear evidence for a 0.75◦C rise in global temperatures and 22 cm rise in sea level during the twentieth century. The IPCC synthesis also predicts that global temperatures could rise further by between 1.1◦C and 6.4◦C by 2100, and sea level could rise by between 28 and 79 cm, or more if the melting of Greenland and Antarctica accelerates. In addition, weather patterns will become less predictable and the occurrence of extreme climate events, such as storms, floods, heat waves and droughts, will increase. There is also strong evidence for ocean acidification driven by more carbon dioxide dissolving in the oceans [6]. Given the current failure of international negotiations to address carbon emission reductions, and that atmospheric warming lags behind rises in CO2 concentration, there is concern that global surface temperature will rise above the supposedly ‘safe limit’ of 2◦C within this century. Each doubling of atmospheric carbon dioxide concentration alone is expected to produce 1.9–4.5◦C of warming at equilibrium [7]. Of course, climate modelling is an extremely complex process, and uncertainty with projections relating to future emissions trajectories means that the time scale and magnitude of future climate change cannot be predicted with certainty [8]. These uncertainties are magnified when future climate predictions are used to estimate potential impacts. For example, the environmental impacts of climate change are also uncertain, but could underestimate such impacts because they detrimentally interact with habitat loss, pollution and loss of biodiversity due to other causes. There is also the additional problem that switching from biome to biome may not be directly reversible. For example, rainforest recycles a huge amount of water so it can survive a significant amount of aridification before it burns and is replaced by savannah. But the region then has to get much wetter before rainforest can return, as there is greatly reduced water cycling in savannah [9]. In the policy arena, further uncertainty surrounds the desire for international agreements on emission cuts, and the possible routes to such agreement and implementation. The feasible speed of technological innovation in carbon capture and provision of renewable/low-carbon energy resources is also uncertain. Denying the causes or the current weight of evidence for anthropogenic climate change is irrational, just as the existence of ‘uncertainties’ should not be used to deny the need for proportionate action, when such uncertainties could underestimate the risks and impact of climate change. There is no reason for inaction and there are many ways we can use our current knowledge of climate change to improve health provision for current and future generations. 3. Catastrophism At the other end of the scale are doom-mongers who predict catastrophic population collapse and the end of civilization. In the early nineteenth century, the French palaeontologist Georges Cuvier first addressed catastrophism and explained patterns of extinction observed in the fossil record through catastrophic natural events [10]. We know now of five major extinctions: the Ordovician–Silurian extinction (439 million years ago), the Late Devonian extinction (about 364 million years ago), the Permian–Triassic extinction (about 251 million years ago), the End Triassic extinction (roughly 199 million to 214 million years ago) and the Cretaceous– Tertiary extinction (about 65 million years ago). These mass extinctions were caused by a combination of plate tectonics, supervolcanism and asteroid impacts. The understanding of the mass extinctions led Gould & Eldredge [11] to update Darwin’s theory of evolution with their own theory of punctuated equilibrium. Many scientists have suggested that the current human-induced extinction rates could be as fast as those during these mass extinctions [12,13]. For example, one study predicted that 58 per cent of species may be committed to extinction by 2050 due to climate change alone [14], though this paper has been criticized [15,16]. Some people have even suggested that human extinction may not be a remote risk [17–19]. Sherwood & Huber [7] point to continued heating effects that could make the world largely uninhabitable by humans and mammals within 300 years. Peak heat stress, quantified by the wet-bulb temperature (used because it reflects both the ambient temperature and relative humidity of the site), is surprisingly similar across diverse climates and never exceeds 31◦C. They suggest that if it rose to 35◦C, which never happens now but would at a warming of 7◦C, hyperthermia in humans and other mammals would occur as dissipation of metabolic heat becomes impossible, therefore making many environments uninhabitable.
Warming causes extinction

Deibel ‘7 (Terry L. Deibel, professor of IR at National War College, Foreign Affairs Strategy, “Conclusion: American Foreign Affairs Strategy Today Anthropogenic – caused by CO2”)

Finally, there is one major existential threat to American security (as well as prosperity) of a nonviolent nature, which, though far in the future, demands urgent action. It is the threat of global warming to the stability of the climate upon which all earthly life depends. Scientists worldwide have been observing the gathering of this threat for three decades now, and what was once a mere possibility has passed through probability to near certainty.  Indeed not one of more than 900 articles on climate change published in refereed scientific journals from 1993 to 2003 doubted that anthropogenic warming is occurring. “In legitimate scientific circles,” writes Elizabeth Kolbert, “it is virtually impossible to find evidence of disagreement over the fundamentals of global warming.” Evidence from a vast international scientific monitoring effort accumulates almost weekly, as this sample of newspaper reports shows: an international panel predicts “brutal droughts, floods and violent storms across the planet over the next century”; climate change could “literally alter ocean currents, wipe away huge portions of Alpine Snowcaps and aid the spread of cholera and malaria”; “glaciers in the Antarctic and in Greenland are melting much faster than expected, and…worldwide, plants are blooming several days earlier than a decade ago”; “rising sea temperatures have been accompanied by a significant global increase in the most destructive hurricanes”; “NASA scientists have concluded from direct temperature measurements that 2005 was the hottest year on record, with 1998 a close second”; “Earth’s warming climate is estimated to contribute to more than 150,000 deaths and 5 million illnesses each year” as disease spreads; “widespread bleaching from Texas to Trinidad…killed broad swaths of corals” due to a 2-degree rise in sea temperatures.  “The world is slowly disintegrating,” concluded Inuit hunter Noah Metuq, who lives 30 miles from the Arctic Circle. “They call it climate change…but we just call it breaking up.” From the founding of the first cities some 6,000 years ago until the beginning of the industrial revolution, carbon dioxide levels in the atmosphere remained relatively constant at about 280 parts per million (ppm). At present they are accelerating toward 400 ppm, and by 2050 they will reach 500 ppm, about double pre-industrial levels. Unfortunately, atmospheric CO2 lasts about a century, so there is no way immediately to reduce levels, only to slow their increase, we are thus in for significant global warming; the only debate is how much and how serous the effects will be. As the newspaper stories quoted above show, we are already experiencing the effects of 1-2 degree warming in more violent storms, spread of disease, mass die offs of plants and animals, species extinction, and threatened inundation of low-lying countries like the Pacific nation of Kiribati and the Netherlands at a warming of 5 degrees or less the Greenland and West Antarctic ice sheets could disintegrate, leading to a sea level of rise of 20 feet that would cover North Carolina’s outer banks, swamp the southern third of Florida, and inundate Manhattan up to the middle of Greenwich Village. Another catastrophic effect would be the collapse of the Atlantic thermohaline circulation that keeps the winter weather in Europe far warmer than its latitude would otherwise allow. Economist William Cline once estimated the damage to the United States alone from moderate levels of warming at 1-6 percent of GDP annually; severe warming could cost 13-26 percent of GDP. But the most frightening scenario is runaway greenhouse warming, based on positive feedback from the buildup of water vapor in the atmosphere that is both caused by and causes hotter surface temperatures. Past ice age transitions, associated with only 5-10 degree changes in average global temperatures, took place in just decades, even though no one was then pouring ever-increasing amounts of carbon into the atmosphere. Faced with this specter, the best one can conclude is that “humankind’s continuing enhancement of the natural greenhouse effect is akin to playing Russian roulette with the earth’s climate and humanity’s life support system. At worst, says physics professor Marty Hoffert of New York University, “we’re just going to burn everything up; we’re going to het the atmosphere to the temperature it was in the Cretaceous when there were crocodiles at the poles, and then everything will collapse.” During the Cold War, astronomer Carl Sagan popularized a theory of nuclear winter to describe how a thermonuclear war between the Untied States and the Soviet Union would not only destroy both countries but possible end life on this planet. Global warming is the post-Cold War era’s equivalent of nuclear winter at least as serious and considerably better supported scientifically. Over the long run it puts dangers form terrorism and traditional military challenges to shame. It is a threat not only to the security and prosperity to the United States, but potentially to the continued existence of life on this planet.  
More federal funding for HTGR’s is required to solve warming
Haynes ’12 (Mark Haynes President, Concordia Power On Behalf Of The NGNP Industry Alliance Testimony On “Helium: Supply Shortages Impacting our Economy, National Defense and Manufacturing” July 20, 2012 

Opportunity for U.S. Leadership in HTGR Technology Deployment Currently, Japan, China, Russia and Korea have existing HTGR programs – including operating test reactors in Japan and China. Of these, China’s is by far the most aggressive with a small test reactor currently in operation for 10 years and a commercial scale demonstration in the early stages of construction. The willingness and ability of the Chinese to move forward with any exports of their specific HTGR technology variant are unclear. There is a strong potential for the U.S. to become the dominant world player in HTGR technology. The U.S. advantage in this technology stems from a long-term R&D program at the Department, a well-developed industry base including potential major industrial end-users, and what is likely the most successful HTGR fuel development and testing program in history and as noted, a U.S. fuel vendor is poised to move forward to provide for commercial scale fuel development. Further, solid groundwork has been laid for licensing the technology at the NRC. In addition, the U.S. is host to at least three major international graphite companies whose historic legacy and current work in the field would allow a quick scale up into large-scale production. Summary Post‐Fukushima, the HTGR brings a new level of intrinsic safety that enables its co‐location with other industries and communities. It can dramatically reduce CO2 emissions from petrochemical production, petroleum refining and extraction of bitumen from oil sands and shale. It is economical today in Europe, Asia and the Middle East where natural gas price is tied to oil parity. The Alliance concludes that even U.S. gas prices are likely to emerge in a range that will make this technology competitive for process heat and power in the 2020+ time‐frame as utilities, transportation and natural gas compete to arbitrage the current U.S. price advantage. Further, if one envisions oil in the $130+ per barrel range in the 2020+ time‐frame, it provides an economic approach to production of synthetic fuels from indigenous carbon sources with virtually no carbon footprint. It is the game changing technology that can address the overarching global energy policy goals of energy and feedstock security, economic growth/GDP (jobs) and carbon footprint (climate). Based on the current trajectory, if funding were sufficient in the coming years, this technology could be deployed initially in the mid 2025 time frame. As with LWR SMRs, there are several compelling reasons for the federal government to support the development of HTGRs. However, by the nature of the HTGR potential markets, the reasons are somewhat different: 1. Growth in the Economy and Jobs – The Alliance’s market analysis indicates that within the first 25 years of application in the U.S. and the Alberta oil sands industry, nearly a trillion dollars in gross domestic product could be generated. Further, the modular HTGR is particularly well suited for small to medium and developing countries, with its scalable modular deployment and superior safety characteristics that do not rely on intervention of any systems or people to safely avoid major events during operation. Altogether, this translates into profitable growth in new market sectors for the nuclear energy system and equipment suppliers, owner/operators and energy end-user industries with many thousands of highly-skilled, high-paying jobs. This growth is good for industry and good for the U.S., North America and other countries that choose to participate and engage this technology. China is already underway with the deployment of their version of a modular HTGR design that may compete globally. 2. Energy Price Stability – The HTGR energy pricing is expected to be stable over an operational plant life of more than 60 years by virtue of the fact that <20% of the energy cost is tied directly to the fuel raw material. By supplanting natural gas and other fossil fuels for producing heat, the modular HTGR provides insulation from energy price variability. 3. Alternative Uses for Indigenous Carbon Resources & Improving Energy Security – HTGR technology provides an attractive path to take advantage of indigenous carbon (coal, pet coke, municipal solid waste, etc.) by gasifying the carbon with co-production of hydrogen, all using the modular HTGR technology, and ending-up with chemical feedstock or transportation fuels. As an example, if you matched-up about thirty-one 50,000 barrels-per-day carbon conversion plants with the annual coal production output of Kentucky, you could convert that coal to transportation fuels equivalent to about one fourth of the U.S. import demand today with minimal CO2 emissions. This improves both energy security and independence. 4. Minimizes Carbon Emissions – Environmental factors range from incremental advantages associated with fuel utilization, waste management, land use and cooling water requirements. Unique within nuclear, the modular HTGR is the only carbon reducing game-changing technology on the foreseeable horizon for supplanting fossil fuels in the production of high temperature process heat. The end-user community that is driving the Alliance envisions a path that would eliminate as much as 80% of its carbon footprint with this technology. Substantially lower carbon footprints cannot be achieved without bold technology advances. 5. Minimizes Water Usage – The high thermal efficiency of modular HTGR technology can make use of dry cooling as an economic alternative in those areas where water is limited. 6. Exports - HTGRs may have a special potential in terms of export. Many of our U.S. industrial process heat users are also major U.S. based international companies. If those companies adopt HTGRs for their U.S. based facilities, they may then readily adopt them for one or more of their overseas facilities. Or alternatively, after HTGRs are licensed in the U.S., they may choose to adopt the reactors at one or more of their non-U.S. facilities first. Either way, this export pathway seems unique to HTGRs. 

HTGR’s are the only way to solve warming- solves industrial heat use and creates emission free fuels

Moore ’11 (The HTGR is a game changer Posted on August 1, 2011 by dyurman| 4 Comments By Fred Moore Fred Moore is the executive director of NGNP Industry Alliance, Ltd. He is also the global director of manufacturing and technology for the energy business of The Dow Chemical Company, where he is responsible for the safe and reliable production of power, steam, and other utilities for Dow globally. 

In spite of Japan’s Fukushima nuclear crisis and negative reverberations around the world, there is some good news about nuclear—the helium-cooled High Temperature Gas Reactor (HTGR). On behalf of the NGNP Industry Alliance, Ltd., I would like to share some compelling facts. First, let’s look at a few of the major policy issues facing the United States and other nations today, namely energy security, jobs, long-term stable energy prices, and climate change. It is the Alliance’s view that the HTGR technology can have a significant and positive game-changing impact on these critical policy goals. (See video resources at NGNP homepage.) The HTGR, first and foremost in light of the Fukushima crisis, stands out due to its inherent safety characteristics that include no water cooling, low-power density and consequently the inability to overheat the fuel to the point of failure under any accident conditions (no reliance on active equipment and/or operator actions), air cooling of spent fuel, and, as a result, no need for offsite evacuation or sheltering plans. Why is it a game changer? It produces high-temperature process heat and is the only nuclear technology on the horizon that can address this industrial sector need, which accounts for as much as 20 percent of the U.S. carbon footprint. It produces electricity competitively with light water reactors and provides yet another carbon footprint offset. The most recent Idaho National Laboratory cost estimate provided to the Department of Energy places its competitiveness with natural gas in the $6 to $9/MMBTU range, well within the likelihood of gas prices in the 2020+ time frame. When used to co-produce hydrogen, it can be used in the clean gasification of indigenous sources of carbon (from coal to pet coke to other renewable) to produce synthetic fuels (gasoline, diesel, jet fuel) via the Fischer-Tropsch process with virtually no CO2 production by using the hydrogen to avoid the water shift reaction. The Alliance’s most recent study identified the market for this technology at 600 reactors. Even a 25-percent market penetration in the next 25 years will produce in excess of $1 trillion in GDP, and tens of thousands of high paying construction jobs.

HTGR’s are key to solve warming- solves electricity sector, transportation, and industrial applications

Spencer ‘9 (April 7, 2009 Where Is Nuclear Energy in the Markey-Waxman Energy Bill? by Jack Spencer WebMemo #2386, Jack Spencer is Research Fellow in Nuclear Energy in the Thomas A. Roe Institute for Economic Policy Studies at The Heritage Foundation. 

Congressmen Ed Markey (D-MA) and Henry Waxman (D-CA) released their draft legislation, the American Clean Energy and Security Act of 2009, which puts forth a massive energy agenda that they claim would transform America's economy and create millions of jobs by promoting a new clean energy economy.  While the bureaucratic-laden approach offered by the legislation is extremely problematic, the fact that it has virtually no mention of nuclear power calls the entire green initiative into question. If reducing carbon dioxide and other emissions, creating jobs, and promoting domestic energy sources were truly the objective, then nuclear energy should be central to the legislation.  Nuclear power already provides the United States with 20 percent of its electricity and 73 percent of its CO2-free electricity. When it comes to affordable near-term reduction of CO2 and other atmospheric emissions, the importance of nuclear power cannot be overstated.  Emissions Free, Versatile, and Available  Like wind and solar energy, nuclear energy is emissions-free, which means CO2 free. Unlike wind and solar, nuclear energy can provide vast amounts of power on a constant basis. Wind and solar may have a role to play in America's energy mix, but in order to obtain clean, CO2-free energy, it seems that such a major piece of legislation should address the regulatory and policy issues that obstruct new nuclear power in the U.S.  But what makes nuclear energy potentially transformational is its versatility. Today the nation primarily uses nuclear power for electricity generation. Electric power production accounts for roughly 40 percent of America's total energy consumption.[1] Nuclear accounts for 20 percent of America's electricity. But clean, affordable nuclear power can also be used to produce energy for industrial applications and even transportation, which account for 21 percent and 29 percent of U.S. energy consumption, respectively.  For example, some reactor types could be used in the chemical industry, for plastics production, and for refinery operations, all of which use vast amounts of carbon-based energy to produce heat, which is necessary for their industrial activities. Nuclear energy could also be used to produce synthetic fuels that could run America's cars. While these technologies are not commercially viable today, they are the types of things that could be possible if the federal government would develop a regulatory and policy structure that was more conducive to growth in the nuclear sector.  Jobs Here, Jobs Now  Nuclear energy is a jobs creator. According to the Nuclear Energy Institute, the nuclear industry has created some 15,000 jobs in recent years--all without even beginning construction on a new plant.[2] These include jobs in the sciences, manufacturing, and construction that private-sector investors have created as they prepare to meet future construction demand. Once construction begins, up to 2,000 workers will be required to build each plant, and approximately 500-600 will be needed to operate it.[3]  What the American Clean Energy and Security Act Should Say About Nuclear Power  The Markey-Waxman bill focuses too much on the process of energy production rather than on the product itself. For example, it creates so-called renewable energy standards that mandate only certain types of energy production, such as wind and solar.[4] This approach artificially eliminates energy sources--including those that have not even been invented yet--that could help achieve Congress's goals. The Markey-Waxman legislation should include the following reforms for nuclear power:      *        Reform the Arduous Permitting Process for New Nuclear Power Plants. Congress should institute a fast-track program for granting construction/operation permits for certain new plants. To qualify, a new plant would have to have a Nuclear Regulatory Commission (NRC)-certified design, be located on a site that already has a plant, and be operated by an experienced nuclear operator.[5]     *        Modernize Nuclear Waste Management. Congress should authorize nuclear waste producers to finance and manage their own spent nuclear fuel however they see fit so long as public health and safety is protected. This must include repealing the fee paid to the federal government for waste disposition activities. Fees already paid to the federal government should either go toward financing geologic storage or be returned to the ratepayers.        Putting waste-disposition responsibility into the hands of waste producers would create a market for fuel management services and allow nuclear power operators to fold the actual costs of nuclear energy into what they charge for electricity. This would allow the most cost-effective and efficient methods of waste management to emerge and encourage entrepreneurs to develop innovative waste management technologies.     *        Support the NRC's Authority to Determine the Safety of Yucca Mountain. The NRC should be allowed to review the Department of Energy's permit application for the Yucca Mountain repository and determine if it can be constructed and operated safely. If it is deemed safe, Congress should allow the nuclear power industry to negotiate the eventual opening of the repository with the people of Nevada.     *        Implement Programmatic Changes at the Department of Energy (DOE). A number of programmatic changes at DOE could help save the taxpayer money, bring promising technologies into the marketplace more quickly, and help to ensure an innovative and competitive nuclear industry. Nuclear Power 2010 began in 2002 as a public/private partnership to develop a roadmap to bring an advanced light-water reactor on line by 2010. Permit applications to construct some 30 new reactors have been submitted in recent years, with construction scheduled to begin in the next few years. This demonstrates that the program is close to meeting its primary objectives and is ready to be wound down in the next two years.[6]  The Next Generation Nuclear Plant (NGNP) is another public/private cost-sharing technology development program, with the aim of developing high-temperature gas-cooled reactor (HTGR) technology. Unfortunately, the DOE and the NRC's NGNP strategy would not allow for a new HTGR to come on line until 2021.[7] This is too long. Congress should revisit this timeline with the purpose of accelerating it substantially.  And finally, Congress should create an Office of Nuclear Entrepreneurship. Innovation in the nuclear sector has burgeoned in recent years, but policies and regulation largely support commercially existing technologies. An Office of Nuclear Entrepreneurship could help investors overcome these barriers by developing policies and regulatory guidance that promote private-sector innovation.  No Nuclear, No Credibility  If CO2 reduction is truly the objective, then maximizing America's nuclear resources should be a top priority. This will require a major restructuring effort from Congress and the Administration that emphasizes market-based reforms that ensure long-term regulatory stability and policy predictability. Most importantly, these reforms can be done without additional cost to the taxpayers.  Without such an effort, the billions of dollars of private capital needed to expand America's nuclear capacity will simply not be invested. These private investments will ultimately be what is needed for the nation to achieve the goals set forth by the American Clean Energy and Security Act of 2009. 

China

Now is the key time to engage China to shape their rise and create frameworks for cooperation
Chu ’12 (Victor Chu | June 19, 2012 Enlightened Engagement: US-China Relations Victor L.L. Chu is chairman of First Eastern Investment Group and a member of the Atlantic Council International Advisory Board. Chu has served as director and council member of the Hong Kong Stock Exchange, member of the Hong Kong Takeovers and Mergers Panel, Advisory Committee member of the Securities and Futures Commission, and part-time member of Hong Kong Government’s Central Policy Unit. This piece is taken from the Atlantic Council publication The Task Ahead: Memos for the Winner of the 2012 Presidential Election.

It was Napoleon who said in 1803: “Let that sleeping giant sleep, for when he wakes up, he will shake the world.” Napoleon was, of course, referring to China. True enough, the rise (more correctly the renaissance) of China resulting from its remarkable, open-door economic structural reforms over the last thirty years has shaken the world. The U.S.-China relationship is probably the most important bilateral relationship in the 21st century. It is, however, a very broad, complex and multifaceted relationship. Managing a rising China effectively is therefore a huge challenge, but one that also presents an enormous opportunity for the United States. Over the years, China has been variously labeled as America’s “partner,” “ally," “competitor,” “adversary,” and so on. The truth is that, at different times and depending on issues, all of these descriptions were correct. The conventional wisdom is that U.S.-China relations “can never be too good, or too bad.” In my view, there is now a unique window for the U.S. and China to progress beyond the status quo. Economically, the U.S. and China are already interdependent. The two countries are the world’s largest mutual trading partners, and China is the largest holder of U.S. debt instruments. On major global issues including security, nuclear non-proliferation, environment and the reform of the international financial architecture, the U.S. and China have substantial common interests. It is important for the world’s number one and number two economies to deepen their mutual understanding and strengthen mutual trust. The current mechanism of the ‘U.S.-China Strategic and Economic Dialogue’ can be further strengthened by regional forums between U.S. and Chinese twin cities and states. Focusing on local dynamics and opportunities will stimulate Chinese interest for inward direct investments into the U.S., and therefore support job creation. Change and new challenges China itself is in transition. After 30 years of strong economic growth, a large middle class of more than 300 million has emerged, bringing with it many social and infrastructural challenges. The country has been evolving from an old-fashioned, centrally planned economy into a robust, competitive market economy, but with that has come a growing disparity between the haves and the have-nots. China has also been in transition from a governance system based on human relationships (‘the rule of man’) towards a system based on rules and regulations (‘the rule of law’). The challenges to China from these transitional changes, in almost every aspect of daily life, have been phenomenal. As most of these challenges are domestic, China’s overriding priority going forward is to maintain social stability. To achieve that, China has the desire (and the need) to build a strong and stable relationship with the U.S., its most important trading partner and counterpart. Externally, China has also been in transition from its historical role as a passive observer to become, hopefully, a more active and constructive player in world affairs. U.S. leaders, as well as think tanks and learned institutions, should position themselves as enlightened friends to support China’s growing role in global affairs. China’s willingness to play a responsible global role is very positive for U.S.-China relations. Opportunity for engagement We will soon know the outcome of China’s once-in-a-decade change of top political leadership. The new line-up is likely to include some of the most well-educated and proven leaders in modern China. They are likely to have a better understanding of the U.S. than their predecessors because either they have spent time in the U.S. themselves, or they have children who have been educated at top U.S. universities. They are also part of a generation which is at ease with U.S. culture and thinking. This is a very good time for U.S. leaders to reach out and build long-term relationships with these incoming Chinese leaders, who could be in office for the next ten years. Recent events in China suggest that after thirty years of extensive economic reforms, political reforms may have to follow to sustain China’s desired peaceful rise and development. As friends, U.S. political leaders will be able to provide advice and support, and therefore a positive influence on the direction in which China may progress. Deeper and more active engagement with new Chinese leaders should be a strategic priority for your administration. Hopefully, we can now move away from often unhelpful domestic political rhetoric in the categorization of relations with China. If the United States is perceived as a friend, China is more likely to be receptive to U.S. advice and guidance in the management of its social and strategic changes. If the U.S. is not perceived as a friend, China’s rise will continue anyway, without the benefit of U.S. input. In the longer term, the true nature of U.S.-China relations should be one of enlightened engagement. This means a genuine effort to focus on common interests as well as the ability to deal with differences with mutual respect and trust. With this in mind, the following future steps should be considered: Extension of the current top-level U.S.-China Strategic and Economic Dialogue to regional forums by encouraging, for example, twin (sister) states and cities to discuss and promote investments, technology cooperation, educational and cultural exchanges. Strong support for U.S. think tanks and learned institutions (such as the Atlantic Council) to establish or expand their presence in China. Strong support for the Chinese language to be widely taught in U.S. schools at all levels. Strong support for expanding people-to-people exchange by, for example, relaxing visa requirements and expanding visa offices in China. Incoming Chinese leaders are likely to be very interested and willing to increase and strengthen engagement with their U.S. counterparts. For the U.S. and China alike, this special window of opportunity to build an enlightened and sustainable bilateral relationship in their mutual interest, as well as in the interests of global stability, peace and prosperity, must not be allowed to pass.

Funding the HTGR reactor is key to nuclear cooperation with China- key to effective dialogue and relationships

Kadak ‘8 (Andrew C. Kadak, Ph.D. Professor of the Practice Nuclear Science and Engineering Department Massachusetts Institute of Technology Testimony before the U.S.-China Economic and Security Review Commission China’s Energy Policies and Their Environmental Impacts Panel: US-China Energy Technology Cooperation: Civil Nuclear Energy August 13, 2008 
3) What is the status of existing US China nuclear energy cooperation? US China nuclear energy cooperation is limited. China has recently joined the Generation IV International Forum which is focused on the development of the next generation of nuclear plants. Its entry into this international collaboration took many years to materialize. China has been an active participant with the International Atomic Energy Agencies initiatives aimed at nuclear cooperation. At present, there are international agreements with the Westinghouse Electric Co. for the purchase of the AP 1000 nuclear plants and with the MIT Nuclear Engineering Department on development of the pebble bed reactor. One of the difficulties in establishing international collaborations with China, which I hope this Commission can address, is the problem of granting Chinese scientists and engineers visas to allow them to come to the United States to meet with researchers, utilities and companies in the nuclear area. The process of technology exchange with China requires months of effort to obtain visas with outcomes in terms of actual attendance at meetings in the United States not decided until the last minute and most of the times visas are rejected. What this means for the United States is that most international meetings with the Chinese must be held outside of the United States to our detriment. Based on my experience with the Daya Bay plants, it would be very helpful to have Chinese engineers, managers and operators visit US plants for benchmarking of good performers so that they can directly observe how we run our plants. Such visits are extremely difficult to arrange. How has that cooperation changed over the past five years, and what prospects exist for continued cooperation? The cooperation with the United States over the past five years has not changed due to the problems of granting visas for Chinese nuclear scientists and engineers. Visits are infrequent and can never be assured. As past president of the American Nuclear Society and current Chairman of the International Nuclear Societies Council, I can testify to the difficulty of obtaining visas for distinguished Chinese scholars to receive awards and present papers at our conferences. If this problem can be solved, it’s expected that a great deal more cooperation and communication can be established for the mutual benefit of both countries. These benefits include the sale of US commercial technology, collaborative research and development, particularly in technologies which the United States is not a leader such as high temperature gas reactors. 4) Last year, China inked an agreement with Westinghouse to build four AP 1000 nuclear reactors in China. How long will it take to implement an agreement of this type and to complete construction of the reactors? China's agreement with Westinghouse was the result of a multi-year process which, for the first time, resulted in the sale of a US nuclear power plant to China. The contract includes the supply and engineering for four AP 1000 nuclear islands at the Sanmen and Haiyang sites, fuel supply and a technology transfer contract which became effective on September 24, 2007. At present, site excavation work is in progress at both sites. The preliminary safety analysis report for the Sanmen plant was submitted to the Chinese regulatory authority in early 2008 with the first concrete pour planned in 2009. The first plant is expected to become operational in late 2013 with the remaining three plants to come online in 2014 and 2015. What technology transfers are expected to occur? The technology transfer contract provides for the transfer of Westinghouse and Shaw Engineering Company technology in the design and analysis, engineering, licensing, procurement, manufacture, construction, startup operation, and maintenance of the AP 1000 nuclear island. The objective of this technology transfer contract is to provide the Chinese with the capability to lead the design and engineering of future nuclear plants in China based on AP 1000 technology and to localize the capabilities for manufacturing construction, operation and maintenance. The nuclear island contract involves the Shanghai Nuclear Engineering Research and Design Institute and for progressive localization of equipment supply and support of Chinese procurement. It is expected that these technology transfers will occur as the plants are being built and started up. It is also expected that Westinghouse will continue to play a major role in support of the Chinese development efforts through the supply of parts and services as they continue to do with Korea as part of a contract of technology transfer with the former Combustion Engineering Company which Westinghouse subsequently acquired. What concerns exist regarding the US export of nuclear energy plants and technology? Given this rather dramatic transfer of US technology to the Chinese, one must naturally ask whether this is unique in the industry. When one reviews the history of nuclear plant development worldwide, when the United States was the dominant leader, one observes similar types of technology transfers in the form of license agreements which were provided to French, German and Korean companies as they sought to develop their nuclear technologies. Thus, the China contractual relationships are not that unique. What might be of concern is the loss of competitiveness of the US industries but whether the US transferred the technology or not, others would have be willing to do so to gain a foothold in the China market. I am sure Westinghouse carefully reviewed this business decision in this regard. In terms of non-proliferation policy, since China is already a nuclear weapons state that issue is not as pressing. In signing the agreement, it is my understanding that both Westinghouse and the Chinese government both had to sign a similar Part 810 petition that limits the technology to transfer to China and prohibits transferring it to another nation without both parties approval and an agreement not to use the technology to create nuclear weapons which commercial nuclear plants are not designed to do. What implications could be these technology transfers have on US security, and what impacts will this agreement have on US energy security? The implications of this technology transfer on US security are hard to judge. On the one hand, it is quite clear that if Westinghouse had not agreed to these technology transfer agreements, which were conditions of the sale, other companies would have won the contract. AREVA, a French nuclear vendor, which had already sold six nuclear power reactors to China, would have undoubtedly gotten the Westinghouse contracts without technology transfer agreements. It is my judgment that having a US market presence in China in the nuclear field helps US security. By selling US reactors to China, it positions US technology in their market and establishes relationships with the Chinese nuclear industry. By having these relationships and consequently closer communication and cooperation helps US security. At this point, the Chinese energy market is so huge that most of their effort will be focused on meeting their own needs rather than attempting to compete in the US market with Chinese technology. In terms of our energy security, the major impacts of China's rapid nuclear expansion will be on the demand for uranium, the needed steel, concrete and heavy forgings which are all part of the world wide market. It is expected that the price of uranium and these other commodities will increase as more nuclear plants are built worldwide including the United States. Commercial nuclear plants are not themselves proliferation risks. For China, a country which already possesses nuclear weapons, that risk is reduced further. China is capable enriching of uranium and reprocessing its spent fuel and recycling uranium and plutonium into the reactors, if needed. They are also embarking on a breeder reactor program to extend their nuclear fuel supply. The policy of the country is to become as self sufficient on as much of their energy needs as possible. What opportunities exist for the promotion of further US China cooperation to improve energy security through the diversification of energy supplies and development of clean energy alternatives? At present, China has an initiative underway at the Tsinghua University Low Carbon Energy Laboratory whose mission it is to develop advanced nuclear technologies, clean coal technology, advanced power transmission and security control technologies and new energy and renewable energy alternatives including hydrogen, biomass, wind power and energy efficiency options. Carbon capture and sequestration are also among the focus areas for this new university collaboration. China has passed national energy legislation that encourages development of these new energy, environment and conservation alternatives. Recently representatives of Tsinghua University visited MIT to explore opportunities for MIT to participate in a collaboration with the Tsinghua Low Carbon Energy Laboratory for research and development. While development of clean, renewable energy alternatives is now being pursued in China, the question of “scale” remains. The Chinese have determined that nuclear energy is the best large scale clean energy alternative able to meet its energy and environmental needs. Given that nuclear plants can produce over 1000 MWe at one plant, when compared to renewables, rated at several megawatts each, it will be a daunting challenge to expand renewable energy sources to meaningful levels in a short time. What role can the United States play including joint research and development efforts and technological assistance in influencing the energy policy of the People's Republic of China? The United States can play a significant role in assisting China both in research and development but also in improving its organizational infrastructure to create a viable and safe nuclear industry. At present, the commercial nuclear industry is directed from the top and implemented by organizations such as the generating companies that rely on institute's and universities that are loosely coupled. There are no equivalent companies such as Westinghouse or General Electric that act as nuclear steam suppliers around which a nuclear industry can be built. Assisting the Chinese in helping structure their new civilian nuclear power business would be an important contribution. Even though the Chinese are buying western technology, there are still large gaps in their technical capabilities in design in terms of computer codes and analysis capabilities. It is not clear how much of this technology will be transferred to the Chinese from either the Westinghouse or AREVA new plant contract agreements. The Chinese also have an operating pebble bed reactor which is a high temperature helium cooled gas reactor that could be useful for electricity generation and high temperature process heat applications such as the production of hydrogen. Both areas are opportunities for enhanced technology exchange and cooperation. In the United States, we have a congressionally mandated nuclear plant called the Next Generation Nuclear Plant (NGNP) which is to be built at the Idaho National laboratory in accordance with the Energy Policy Act of 2005. The experience of the Chinese in their operation of their HTR-10 pebble bed research reactor would be of great value to the United States. MIT has a collaboration agreement with Tsinghua University and its Institute of Nuclear and New Engineering Technology for pebble bed technology development. We have had a very productive information exchange program for many years but it has been difficult to find meaningful projects due to the difficulties associated with the visa issue and funding. In terms of energy policy and direction, I think the US has already set an example for what might be possible in terms of deploying nuclear and other energy alternatives. Our clean coal program, coal gasification development, and coal to liquids programs could be joint programs. Chinese scientists and engineers are smart, clever people that could be very helpful in developing and demonstrating these new technologies. I hope that there can be US funded programs for joint research and development to harness the brilliance of US and Chinese scientists and engineers working on challenging world energy problems. As China will soon be the world’s largest economy, we must begin to be actively engaged not only as consumers of Chinese products but collaborators to address global climate and energy problems. Programs such as the proposed China-MIT collaboration on clean energy should be supported by the government and more technical exchange meetings should be encouraged in the commercial nuclear power sector. It is my belief that our security and overall environment will enhanced by closer cooperation. The more we work with the Chinese, the stronger will be our relationship. The Chinese culture is built on relationships which we should nurture. If we want to affect Chinese energy policy, it will be based on these relationships. Conclusion: In conclusion, US China cooperation on nuclear technology could be of benefit to both countries. It is vitally important to the US nuclear program that the Chinese plants are well designed and operated safely. The US should be working to improve regulatory relationships with the Chinese regulatory bodies and Chinese nuclear engineers, maintenance people and operators should be allowed to come to the US to observe operations, engineering and design functions to establish world wide standards for their operations and future designs. To enable this to occur, we need a visa policy that allows for exchange visits without making it a painful process for both sides. My experience at both the academic and commercial levels in China is that the people are bright, open to new ideas, and share experiences once a level of personal trust is established. In my opinion, the market of China is huge and one which the United States industries can become a major player if our policies encourage interaction and cooperation. In my earlier paper published several years ago in the Brown Journal of World Affairs entitled “Nuclear Power – Made in China”, I speculated that since the US industry was in the doldrums at the time, perhaps we would be buying, as we do just about everything else, nuclear power plants made in China. Today, as we are beginning a nuclear renaissance in the US, I see great opportunities to sell China some of the innovative technologies that we have developed such as the Westinghouse AP-1000 reactors. I hope we can find ways to make this process easier so that our American industries can benefit from improved nuclear cooperation with China. 

HTGR’s are vital to stable nuclear cooperation and relations

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. 

Nuclear coop is key to Soviet style- nuclear dialogue- this solves nuclear tensions


Weitz ‘7 (WESTINGHOUSE REACTOR SALE REINFORCES U.S.-CHINA BILATERAL COLLABORATIONS February 2007 Issue, Richard Weitz, Hudson Institute and Jing-Dong Yuan, Monterey Institute Center for Nonproliferation Studies 

Beyond the Westinghouse purchase, Chinese officials have indicated interest in cooperating with the United States on other nuclear energy programs. Beijing agreed earlier this year to join the Generation IV International Forum (GIF). Under this U.S.-led effort, the major civilian nuclear power producing countries have been collaborating since 2001 to develop a fourth-generation nuclear reactor that would be more efficient than existing models. The GIF has identified six high-priority reactor types as subjects for further research. [12]  China’s decision to expand civilian nuclear cooperation with the United States could also encourage the two governments to expand their dialogue on nuclear weapons proliferation and arms control issues. Chinese government officials recently reaffirmed their interest in having the commander of their strategic forces, Gen. Jing Zhiyuan, visit the United States this year to discuss nuclear doctrine and policy. U.S. President Bush requested the exchange last April when he met with Chinese President Hu Jintao. [13] A similar dialogue helped reduce tensions between the U.S. and Soviet nuclear weapons establishments during the Cold War. While in Beijing in December 2006, U.S. Energy Secretary Samuel Bodman discussed nonproliferation issues with China’s Atomic Energy Authority Chairman Sun Qin. [14] Shortly thereafter, a U.S. Department of Energy representative commented at a briefing of the foreign press that the Chinese government had expressed interest in participating in all dimensions of the U.S. Global Nuclear Energy Partnership (GNEP). [15] A core objective of the GNEP, which is focused on countries already possessing advanced civilian nuclear energy programs, is to develop new, proliferation-resistant technologies for recycling potentially valuable nuclear materials, such as plutonium, remaining in spent nuclear fuel.  The GNEP also aims to discourage the spread of plutonium separation (“reprocessing”) technologies to additional countries through a fuel-leasing arrangement. Under the scheme, nuclear supplier nations would provide fresh fuel for civilian nuclear power plants located in user nations that agree to refrain from enrichment and reprocessing. The resulting spent fuel would be returned to the fuel supplier and recycled using a process that does not produce pure separated plutonium. Finally, GNEP members would also seek to develop a new type of nuclear reactor for countries with rudimentary nuclear power programs. Such reactors would have improved safeguards to counter the danger that nuclear materials or technologies might be stolen

This nuclear dialogue is key to solve nuclear war

Fisher ’11 (MAX FISHER – International policy expert, associate editor at The Atlantic, editor of the the International channel, focusing on strategic and international policy “5 Most Likely Ways the U.S. and China Could Spark Accidental Nuclear War”

After 10 years of close but unproductive talks, the U.S. and China still fail to understand one another's nuclear weapons policies, according to a disturbing report by Global Security Newswire. In other words, neither the U.S. nor China knows when the other will or will not use a nuclear weapon against the other. That's not due to hostility, secrecy, or deliberate foreign policy -- it's a combination of mistrust between individual negotiators and poor communication; at times, something as simple as a shoddy translation has prevented the two major powers from coming together. Though nuclear war between the U.S. and China is still extremely unlikely, because the two countries do not fully understand when the other will and will not deploy nuclear weapons, the odds of starting an accidental nuclear conflict are much higher. Neither the U.S. nor China has any interest in any kind of war with one other, nuclear or non-nuclear. The greater risk is an accident. Here's how it would happen. First, an unforeseen event that sparks a small conflict or threat of conflict. Second, a rapid escalation that moves too fast for either side to defuse. And, third, a mutual misunderstanding of one another's intentions. This three-part process can move so quickly that the best way to avert a nuclear war is for both sides to have absolute confidence that they understand when the other will and will not use a nuclear weapon. Without this, U.S. and Chinese policy-makers would have to guess -- perhaps with only a few minutes -- if and when the other side would go nuclear. This is especially scary because both sides have good reason to err on the side of assuming nuclear war. If you think there's a 50-50 chance that someone is about to lob a nuclear bomb at you, your incentive is to launch a preventative strike, just to be safe. This is especially true because you know the other side is thinking the exact same thing. In fact, even if you think the other side probably won't launch an ICBM your way, they actually might if they fear that you're misreading their intentions or if they fear that you might over-react; this means they have a greater incentive to launch a preemptive strike, which means that you have a greater incentive to launch a preemptive strike, in turn raising their incentives, and on and on until one tiny kernel of doubt can lead to a full-fledged war that nobody wants. The U.S. and the Soviet Union faced similar problems, with one important difference: speed. During the first decades of the Cold War, nuclear bombs had to be delivered by sluggish bombers that could take hours to reach their targets and be recalled at any time. Escalation was much slower and the risks of it spiraling out of control were much lower. By the time that both countries developed the ICBMs that made global annihilation something that could happen within a matter of minutes, they'd also had a generation to sort out an extremely clear understanding of one another's nuclear policies. But the U.S. and China have no such luxury -- we inherited a world where total mutual destruction can happen as quickly as the time it takes to turn a key and push a button. The U.S. has the world's second-largest nuclear arsenal with around 5,000 warheads (first-ranked Russia has more warheads but less capability for flinging them around the globe); China has only about 200, so the danger of accidental war would seem to disproportionately threaten China. But the greatest risk is probably to the states on China's periphery. The borders of East Asia are still not entirely settled; there are a number of small, disputed territories, many of them bordering China. But the biggest potential conflict points are on water: disputed naval borders, disputed islands, disputed shipping lanes, and disputed underwater energy reserves. These regional disputes have already led to a handful of small-scale naval skirmishes and diplomatic stand-offs. It's not difficult to foresee one of them spiraling out of control. But what if the country squaring off with China happens to have a defense treaty with the U.S.? There's a near-infinite number of small-scale conflicts that could come up between the U.S. and China, and though none of them should escalate any higher than a few tough words between diplomats, it's the unpredictable events that are the most dangerous. In 1983 alone, the U.S. and Soviet Union almost went to war twice over bizarre and unforeseeable events. In September, the Soviet Union shot down a Korean airliner it mistook for a spy plane; first Soviet officials feared the U.S. had manufactured the incident as an excuse to start a war, then they refused to admit their error, nearly pushing the U.S. to actually start war. Two months later, Soviet spies misread an elaborate U.S. wargame (which the U.S. had unwisely kept secret) as preparations for an unannounced nuclear hit on Moscow, nearly leading them to launch a preemptive strike. In both cases, one of the things that ultimately diverted disaster was the fact that both sides clearly understood the others' red lines -- as long as they didn't cross them, they could remain confident there would be no nuclear war. But the U.S. and China have not yet clarified their red lines for nuclear strikes. The kinds of bizarre, freak accidents that the U.S. and Soviet Union barely survived in 1983 might well bring today's two Pacific powers into conflict -- unless, of course, they can clarify their rules. Of the many ways that the U.S. and China could stumble into the nightmare scenario that neither wants, here are five of the most likely. Any one of these appears to be extremely unlikely in today's world. But that -- like the Soviet mishaps of the 1980s -- is exactly what makes them so dangerous. (1) China or the Philippines seize a disputed island. Many of these islands are resource rich, important to controlling the South China Sea (one of the world's most important shipping lanes), or both. It's also not clear who owns which. The U.S. has worked hard to create dispute-resolution mechanisms so that the Pacific rim nations can peacefully resolve conflicts over disputed islands. But it's always possible that confusion, greed, or domestic politics could drive one of these three countries to act rashly. There's an off chance that could lead to a naval skirmish, then maybe even a troop deployment. China, which has one of the world's largest militaries, might be tempted to use overwhelming force to quickly and decisively end such a dispute. This might lead the Philippines to act disproportionately aggressive. If the two countries escalate rapidly and unpredictably, the Philippines could remind the U.S. about their mutual defense treaty. And that's how the threat of a Sino-Filipino war could become the threat of a Sino-American war. Photo: Philippine marines watch as U.S. Marines storm a beach with Philippine counterpart during a joint military exercise. China-watchers may have noticed something missing from this list: a Chinese invasion of Taiwan. It's possible though unlikely this could happen, and just as possible (though even less likely) that it could happen and it could escalate to the point of drawing in U.S. involvement. But this probably poses the least risk of escalating into nuclear conflict precisely because the U.S. and China have spent so much time discussing it and have achieved such mutual clarity on the matter. The U.S. knows exactly where China and Taiwan stands; China knows exactly where Taiwan and the U.S. stand. Even if a Chinese invasion ever does happen, there's enough mutual understanding that both sides will have a good idea how to avoid unwanted escalation. And that's exactly what the U.S. and China need more of if they want to prevent nuclear war: clarity, understanding, and if not trust in each other, then at least trust in each other's incentives and intentions. In the coming decades, one of the above five incidents may very well happen. Where it leads will depend a great deal on what kind of groundwork the U.S. and China can lay now.
Nuclear cooperation is key to build cooperation on a laundry list of key issues
Orlins ‘8 (Obama must pursue new relationship with China By Stephen A. Orlins From News Services Monday, December 22, 2008)

Obama needs to go early because this will help to dispel the strategic mistrust that exists between the U.S. and China, mistrust that is the single greatest impediment to solving the problems confronting our two great nations, and the world at large. January 1 is the 30th anniversary of the establishment of diplomatic relations and will be a day to consider the extraordinary changes in our relations with China and within China itself.  And he must go often, because this new cooperative phase in U.S.-China relations will allow us to deal more effectively with the global economic crisis, climate change, energy security, pollution, pandemics, terrorism, the proliferation of nuclear weapons and WMD, not to mention threats such as North Korea and Iran. The distrust that still colors U.S.-China relations comes from decades during which the threat of military confrontation over Taiwan loomed large. But times have changed. When I was a student there 36 years ago, Taiwan faced a different mainland China across the Strait, and China faced a different Taiwan. In March the people of Taiwan elected a president committed to closer association with China and set in motion forces that are promoting further economic and social integration. The Chinese government is implementing policies that will lead to reconciliation with the people of Taiwan. America’s policy in the region has not, however, adapted to this new reality. Obama can change this. On his first trip to China, Obama should say unequivocally, and directly to the Chinese people, that the United States supports a peace agreement between mainland China and Taiwan, and that closer relations between the two are in the best interests of the United States. This would fundamentally alter China’s perception of America and allow for progress on numerous fronts. The new atmosphere would allow for productive discussions on human rights, the successor treaty to the Kyoto accords, reduction of non-tariff trade barriers, increasing China’s imports, participation in the international stabilization fund and most importantly how we jointly confront the international financial crisis. Low-hanging fruit for such a visit would be commitments from China to purchase Westinghouse AP 1000 reactors for more of China’s 24 nuclear power plants on the drawing board (currently they have contracted for four) and to engage in joint initiatives in clean coal technology and renewable energy. All of these have the added advantage of generating the kinxds of jobs we want in America. (Sale of each reactor generates thousands of high paying jobs in the U.S., including thousands in western Pennsylvania.) Reduced mistrust will create new transparency from China’s military planners and improved military to military contacts and China’s participation in the 1,000-ship navy could begin to be discussed. While the Chinese leadership is infinitely more responsive to the will of the Chinese people than when I first went to China 30 years ago, power still resides in the nine-member Politburo. The head of the Chinese Communist Party is the most powerful. The relationship that Obama develops with President Hu (who remains in office until 2012) during these bilateral visits, G8 meetings and other gatherings will influence the path that China takes, improve U.S.-China relations, and determine the world we leave to our children. 

Only this cooperation can solve extinction
Wenzhong ‘4 (PRC Ministry of Foreign Affairs, 2-7-4, Zhou, “Vigorously Pushing Forward the Constructive and Cooperative Relationship Between China and the United States,” http://china-japan21.org/eng/zxxx/t64286.htm)

China's development needs a peaceful international environment, particularly in its periphery. We will continue to play a constructive role in global and regional affairs and sincerely look forward to amicable coexistence and friendly cooperation with all other countries, the United States included. We will continue to push for good-neighborliness, friendship and partnership and dedicate ourselves to peace, stability and prosperity in the region. Thus China's development will also mean stronger prospect of peace in the Asia-Pacific region and the world at large. China and the US should, and can, work together for peace, stability and prosperity in the region.  Given the highly complementary nature of the two economies, China's reform, opening up and rising economic size have opened broad horizon for sustained China-US trade and economic cooperation. By deepening our commercial partnership, which has already delivered tangible benefits to the two peoples, we can do still more and also make greater contribution to global economic stability and prosperity.  Terrorism, cross-boundary crime, proliferation of advanced weapons, and spread of deadly diseases pose a common threat to [hu]mankind. China and the US have extensive shared stake and common responsibility for meeting these challenges, maintaining world peace and security and addressing other major issues bearing on human survival and development. China is ready to keep up its coordination and cooperation in these areas with the US and the rest of the international community.  During his visit to the US nearly 25 years ago, Deng Xiaoping said, "The interests of our two peoples and those of world peace require that we view our relations from the overall international situation and a long-term strategic perspective." Thirteen years ago when China-US relations were at their lowest ebb, Mr. Deng said, "In the final analysis, China-US relations have got to get better." We are optimistic about the tomorrow of China-US relations. We have every reason to believe that so long as the two countries view and handle the relationship with a strategic perspective, adhere to the guiding principles of the three joint communiqués and firmly grasp the common interests of the two countries, we will see even greater accomplishments in China-US relations. 
Solvency

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. 

Only federal funding solve for international leadership and cooperation
Spurgeon ‘6 (Dennis Spurgeon, Assistant Secretary for Nuclear Energy, December 6, 2006, “The U.S. GNEP Approach”, )

The GNEP vision has been well received by the international nuclear community,  particularly among the leading fuel cycle states.  Sustaining and building on that  enthusiasm depends upon the U.S. ability to get back in the commercial nuclear business  and assume an active role . Participating fully in that business is essential in order to shape  the rules that apply to it. The nuclear capability of the U.S. has atrophied over the past 30  years since the last nuclear plant construction permit was issued.  Each year less and less  of the nuclear material in international commerce is of U.S. origin and therefore subject  to U.S. consent over its transfer and use.  Much of the international interest in GNEP is predicated on the assumption and belief  that the United States will follow its words with concrete actions. Prospective partners  await congressional action on the GNEP budget and will in part gauge the responsiveness  of their actions by it.  Funding for GNEP is absolutely essential; how we spend those  funds and how we leverage them to achieve the greatest effect is an equally important  issue. GNEP must be more than an R&D program. No matter how successful our  laboratories and universities may be in solving the remaining fuel cycle technology  issues, GNEP must build facilities that have true commercial value in order to succeed. Nuclear Technology: Government and Industry Role  Required Technology and Facilities  There are three facilities required to implement and thus affirm our commitment to  GNEP: (1) a nuclear fuel recycling center to separate the components of spent fuel  required by GNEP; (2) an advanced recycling reactor to burn the actinide based fuel to  transform the actinides in a way that makes them easier to store as waste and produces  electricity; and (3) an advanced fuel cycle research facility to serve as an R&D center of  excellence for developing transmutation fuels and improving fuel cycle technology.  The pursuit of these three facilities constitutes a pathway with two complementary  components. The first component, the nuclear fuel recycling center and the advanced  recycling reactor, would be led by industry with technology support from laboratories,  international partners, and universities. The second component, research and  development led by the national laboratories, would include the advanced fuel cycle  research facility funded by the Department and located at a government site. The two  components would work closely together to move GNEP forward by integrating the  national laboratories’ capabilities with the needs of industry.  Sodium-cooled fast reactors suitable for adaptation as advanced recycling reactors  already exist at demonstration scale and there are proven separations processes. But there  is a great deal of new technology that is needed to fully implement GNEP, and much of  that technology can and must be developed at our national laboratories and universities in  cooperation with similar international institutions. However, to effectively bring GNEP  into the commercial application we need to engage industry now. Through submittal of  Expressions of Interest, industry has indicated not only its support for GNEP, but a  potential willingness to invest very substantial sums of private money to build and  operate GNEP fuel cycle facilities.  At this early point, it should be recognized that potential industry participants have  expressed interest, but certainly have made no commitments or fully explained what  strings they might wish to attach to their participation. Nonetheless, a GNEP goal is to  develop and implement fuel cycle facilities in a way that will not require a large amount  of government construction and operating funding to sustain it. However, GNEP will also  require a significant federal investment in supporting R&D and incentives to ensure that  the long-term goals are sustainable. 

Federal DOE Demonstration is critical to HTGR success

Gibbs and Soto ‘9 (Document ID: PLN-2825 Revision ID: 1 Effective Date: 09/30/09 Preliminary Project Execution Plan Project No. 23843 Greg Gibbs, Project Director, Rafael Soto, Deputy Project Director

The NGNP Project will be a Nuclear Regulatory Commission (NRC)-licensed plant that will provide the basis for commercialization of a new generation of advanced energy plants that utilize High Temperature Gas-Cooled Reactor (HTGR) technology. The general scope of the project is to design, construct, and operate a full-scale prototype HTGR plant and associated technologies thus establishing the technological basis for expanded commercial applications and infrastructure for the commercialization of this new generation of advanced nuclear plants. NGNP is scheduled to be operational by 2021, as required by the Environmental Policy Act of 2005. The purpose of this Draft Preliminary Project Execution Plan (PEP) is to provide the framework for the Preliminary PEP to be developed in the FY 2009 – FY 2010 timeframe. Ultimately, a fully developed PEP will be submitted and will incorporate the DOE’s Final Acquisition Strategy and Engineering Design. This draft plan is very preliminary in nature and is based on the current maturity level of knowledge and strategy development for the design, schedule, and acquisition of the NGNP Project. However, it does provide descriptions and illustrations of the methods currently in place to execute the project as defined. Nuclear systems suppliers and end-user communities have been extensively engaged through subcontracts, workshops, or industry meetings to identify and validate a set of requirements (functional, operational, and performance) for the NGNP demonstration plant. These requirements will continue to be refined and, as a result, the design and required technology development activities will reduce uncertainty and risk. These activities are being integrated with the licensing process to support a 2021 startup. The development of an integrated, non-resource loaded project schedule with logic ties is underway and will identify critical activities, which will provide guidance in establishing future funding priorities. Due to the level of maturity, the NGNP Project is currently operating on an annual scope and budget basis instead of using a life-cycle project baseline, which will be established at the end of Conceptual Design. As such, earned value is calculated and reported against a fiscal year approved budget using Earned Value Management principles. Change control is also exercised with approved processes using thresholds agreed upon with NGNP management and DOE. The Work Breakdown Structure currently adopted by the project is consistent with industry standards and capable of expansion and transfer to other organizational structures without making extensive modifications. The Quality Assurance Project Plan developed by NGNP is consistent with NQA-1 and is being applied to all work currently undertaken by NGNP. Environmental, Health and Safety (industrial and radiological) guidelines and procedures at INL govern the work being performed there. In response to a national strategic need identified in the National Energy Policy to promote reliance on safe, clean, economic nuclear energy and to establish a greenhouse-gas-free technology for the production of hydrogen, the Department of Energy (DOE) has defined a mission need to develop new, advanced reactor and hydrogen generation technology. The Next Generation Nuclear Plant (NGNP) represents an integration of high-temperature reactor technology with advanced hydrogen, electricity, and process heat production capabilities thereby meeting the mission need identified by DOE. The strategic goal of the NGNP Project is to broaden the environmental and economic benefits of nuclear energy technology to the U.S. economy by demonstrating its applicability to market sectors not served by light water reactors (LWR). The purpose of this Preliminary Project Execution Plan (PEP) is to provide the framework for the Preliminary PEP to be developed in the FY 2009 – FY 2010 timeframe. Ultimately, a fully developed PEP will be submitted and will incorporate the DOE’s Final Acquisition Strategy and Design Approach. This draft plan is preliminary in nature and is based on the current maturity level of the project, in terms of strategy development for the design, schedule, and acquisition of the NGNP. However, it does provide descriptions and illustrations of the methods currently in place to execute the project as defined. 1.2 Background and History In July of 2005, Congress passed the Energy Policy Act of 2005 (EPAct; H.R. 6), which was signed into law by President George W. Bush in August of 2005. Under Section 641, the Act states, “The Secretary shall establish a project to be known as the ’Next Generation Nuclear Plant Project’.” It continues, “The Project shall consist of the research, development, design, construction, and operation of a prototype plant, including a nuclear reactor that: a. “Is based on research and development activities supported by the Generation IV Nuclear Energy systems Initiative…. b. “Shall be used  To generate electricity  To produce hydrogen  Or both to generate electricity and to produce hydrogen.” The EPAct established the expectations for NGNP program execution, including industry participation and cost sharing, international collaboration, U.S. Nuclear Regulatory Commission (NRC) licensing, and review by the Nuclear Energy Research Advisory Committee (NERAC). The U.S. DOE selected the Idaho National Laboratory (INL) as the lead national laboratory for nuclear energy research. Per the terms of EPAct, Title VI, Subtitle C, Section 662, INL will lead the development of the NGNP by integrating, conducting, and coordinating all necessary research and development (R&D) activities and by organizing project participants. The mission need statement developed for NGNP was approved by DOE Deputy Secretary on October 18, 2004, officially completing CD-0. High-level NGNP project objectives that support the mission need are:  Develop and implement the technologies important to achieving the functional performance and design requirements determined through close collaboration with commercial industry end-users  Demonstrate the basis for commercialization of the nuclear system, a heat transfer/ transport system (HTS), a hydrogen production process, and a power conversion concept. An essential part of the prototype operations will be demonstrating that the requisite reliability and capacity factor can be achieved over an extended period of operation.  Establish the basis for licensing the commercial version of NGNP by the NRC. This will be achieved in major part through licensing of the prototype by the NRC and initiating the process for certification of the nuclear system design.  Foster rebuilding of the U.S. nuclear industrial infrastructure and contributing to making the U.S. industry self-sufficient for our nuclear energy production needs. 1.4 Project Description The nuclear energy industry has traditionally used Light Water Reactor (LWR) technology for the generation of electricity. This technology is limited to approximately 300°C reactor outlet temperature. Alternatively, High Temperature Gas-Cooled Reactor (HTGR) technology can provide not only electricity but also high-temperature process heat needed for industrial processes and hydrogen production at reactor outlet temperatures ranging from 750 to 800°C. HTGR technology can significantly reduce the use of premium fuels for the production of process heat and the release of greenhouse gases, thus providing a significant competitive advantage for the U.S. industrial markets. This technology is inherently safe and proliferation resistant. The NGNP Project will result in an NRC-licensed plant that will provide the basis for commercialization of a new generation of advanced nuclear plants that utilize HTGR technology. The general scope of the project is to design, construct, and obtain a license to operate a full-scale prototype HTGR plant and associated technologies to establish the basis for the commercialization of this new generation of advanced nuclear plants and expanded commercial applications and infrastructure. The major activities that need to be completed for NGNP to be operational in year 2021, as required by the EPAct, are:  Secure sufficient support from government and commercial entities to ensure the viability of the NGNP Project  Execute and complete all project deliverables, including conceptual design, preliminary and final design, construction, and startup and acceptance testing for the NGNP facility  Identify, integrate, and complete technology development and system confirmatory and verification tasks needed for design, licensing, construction, and testing at power  Obtain NRC licensing as required for a commercial demonstration reactor prototype  Complete all state and federal permitting required for construction and operation, including support for DOE National Environmental Policy Act (NEPA) activities.  Provide project management and integration that will coordinate and combine the efforts of the project partners, subcontractors, and stakeholders. This Preliminary Draft of the NGNP PEP provides an initial roadmap for continued development and execution of the project in accordance with the DOE mission and objectives and those of its partners.

HTGR’s are crucial to international cooperation

Spurgeon ‘6 (June 12, 2006 Full Committee Hearing-Next Generation Nuclear Plant Project SD-366 Energy Committee Hearing Room 02:30 PM Asst. Secretary Dennis Spurgeon Department of Energy STATEMENT OF DENNIS SPURGEON ASSISTANT SECRETARY OFFICE OF NUCLEAR ENERGY BEFORE THE COMMITTEE ON ENERGY AND NATURAL RESOURCES UNITED STATES SENATE JUNE 12, 2006

In 2001, the Department led an international effort to develop a roadmap for the next generation of nuclear energy systems. This roadmap, published in December of 2002, identified the six most promising Generation IV reactor systems for international development. Of these six systems, the United States placed early emphasis on the very high temperature gas-cooled reactor concept – also referred to as the Next Generation Nuclear Plant -- because of its potential for enhanced safety and economical production of process heat that could be used for various energy products, e.g., hydrogen, electricity, and process heat for manufacturing. For a hydrogen end use, the Department has for the last few years, pursued the development of a range of high temperature hydrogen production technologies. We are presently conducting or planning for integrated laboratory-scale demonstrations for two such technologies – sulfur-iodine and high temperature electrolysis. While EPACT 2005 would require us to choose a single technology for hydrogen production by 2011, at this time we believe both technologies merit development support and in fact require it to prove economic and technical feasibility. We feel we can economically support multiple technology success paths and meet our overall requirement for demonstrating nuclear hydrogen production as part of NGNP. Development of the very high temperature gas-cooled reactor is part of a broader international effort to cooperate on the development of the next generation of reactor technologies – technologies that are safer, more proliferation resistant, sustainable, and less waste intensive than current generation technologies. Under the Generation IV International Forum or GIF, ten nations and the European Union collaborate in the development of the six promising technologies identified in the Generation IV Roadmap. One of these six is the very high temperature gas-cooled reactor. Also of interest to the U.S. is the sodium-cooled fast reactor for its ability to help close the fuel cycle. International interest in the very high temperature gas-cooled reactor is high among the GIF member nations. GIF member nations are currently establishing bi-lateral and multilateral agreements for cooperation on those technologies that each country is interested in pursuing, including the very high temperature reactor. France, Japan, and South Africa are among the GIF countries interested in the very high temperature reactor. The very high temperature gas-cooled reactor concept that we are investigating through the NGNP is a helium-cooled, graphite-moderated, thermal neutron spectrum reactor. Of the six Generation IV technologies, the GIF judged it to be the most promising concept for an economically competitive nuclear heat source. In order to produce process heat of sufficiently high temperature needed for use in producing other energy products such as hydrogen, the Department believes the reactor outlet temperature would need to be in the range of 850 degrees centigrade to 950 degrees centigrade. This is a key consideration in the design and performance of the reactor.

HTGR’s are completely meltdown safe 

- 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)

One primary type of HTGR is the Gas Turbine Modular Helium Reactor or GT–MHR. Without getting into unnecessary technical detail, suffice it to say that the GT–MHR, like other HTGRs such as the Pebble Bed reactor, is cooled with helium instead of water, is moderated by graphite, contains no metal in the core and uses extremely robust ceramic-coated fuel particles. These and other design features lead to a reactor design that is:  Melt-down Proof Safe—Even with the complete loss of all coolant and emergency circulation, the reactor core cannot get hot enough to melt the fuel. Further, because HTGR reactor cores are relatively diffuse and have a large heat sink capability, reactor operators have days to understand and react to problems, not minutes or seconds.  Nearly 50% More Thermally Efficient Than Existing Reactors—In addition to improving the economics of the reactor, this particular characteristic leads directly to decreased cost of electricity, substantially decreased production of high level waste and less waste heat being dumped to the environment.  Very Flexible to Site—Because of their increased efficiency, HTGRs do not necessarily need to be located near a substantial body of water for cooling purposes. Hence, they can likely be deployed in arid areas of the world that are in need of nuclear energy. 

HTGR’s solve the waste problem

- 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)

4. Nuclear Waste Management: The proper and secure management of spent nuclear fuel has important non-proliferation implications particularly because of its plutonium content. In fact, the President's Global Nuclear Energy Partnership (GNEP) is, in large measure, directed at addressing the long-term proliferation implications of nuclear waste through recycling and the burning of the plutonium and other waste products in fast-spectrum Advanced Burner Reactors. Because of the nuclear characteristics of the core and their extremely robust ceramic coated fuel, HTGRs have excellent and unique characteristics in terms of their ability to burn almost any kind of fissionable material, including plutonium and the other most long-lived and toxic components of nuclear waste. Further, once waste products are substantially or completely burned in an HTGR, the ceramic fuel cladding serves as a built in and very long-lived waste package. So, our belief is that HTGRs can and should play an important role in the GNEP because in addition to their ability to economically produce electric power, hydrogen and high quality process heat, they might also provide another waste management option in addition to the proposed Advanced Burner Reactor. 

Only more funding can solve this project- these HTGR plants are far better than the status quo 

Anderson ’12 (February 06, 2012 Zark Anderson, Science and Technology expert and author, “Next Generation Reactor in Need of Funding” Temperature requirements of potential applications compared with LWR and HTGR operating temperatures. Image Credit: Department of Energy

Most commercial reactors in the U.S. are of the Light Water Reactor (LWR) configuration. They use ordinary water as the primary coolant and moderator inside the reactor. But as the diagram above illustrates, LWRs don't have the high temperatures needed for some game-changing applications.
 High Temperature Reactors (HTRs) could allow the U.S. to exploit its vast coal reserves to produce portable energy, so desperately needed for the existing transportation infrastructure. The vast natural gas reserves could likewise be exploited to enable the hydrogen economy. NGNP Project 2011 Status and Path Forward explains the Department of Energy has determined the High Temperature Gas Reactor (HTGR) is the best path forward for very high temperature reactors and under the the Next Generation Nuclear Plant (NGNP) have been developing technologies and strategies. One thing is certain - much increased investment is necessary to ready the metals and ceramics capable of withstanding the heat and nuclear bombardment for 60 years. To date, the U.S. government has invested $500M in the NGNP project. The preliminary design calls for ceramic fuel, a graphite-based core, and helium coolant. Mmm. See Earth's helium reserves will run out in 25 years. Helium was originally produced by the radioactive decay of rocks and the only way to artificially create it is through radioactive decay of tritium. But back to the HTGR. Its outlet temperature will be 950 degrees C, (1740 degrees Fahrenheit). Note in the graphic on the left, that helium circulates inside the reactor's pressure vessel. The Next Generation Reactor Plant project runs out of funding early this year. Congress and the Department of Energy need to agree on the importance and priority of the next generation reactor.

Nuclear is sustainable and doesn’t cause emissions
Gronlund 7 )Nuclear power in a Warming world: Assessing the Risks, Addressing the Challenges, Lisbeth Gronlund;  David Lochbaum;  Edwin Lyman, Union of Concerned Scientists, http://www.ucsusa.org/assets/documents/nuclear_power/nuclear-power-in-a-warming-world.pdf
Nuclear power plants do not produce global   warming emissions when they operate. However,   producing nuclear power requires mining and processing uranium ore, enriching uranium to create   reactor fuel, manufacturing and transporting fuel,   and building plants—all of which consume energy.   Today much of that energy is provided by fossil fuels (although that may change if the United   States takes steps to address global warming).   However, the global warming emissions   associated with nuclear power even now are   relatively modest. Indeed, its life cycle emissions   are comparable to those of wind power and hydropower. While estimates of life cycle greenhousegas emissions vary with different assumptions and   methodologies, the basic conclusions of most   analyses are consistent: for each unit of electricity generated, natural gas combustion results in   roughly half the global warming emissions of coal   combustion, while wind power, hydropower, and   nuclear power produce only a few percent of emissions from coal combustion. The life cycle emissions of photovoltaics (PVs) are generally somewhat higher than those for wind power, hydropower, and nuclear power, because manufacture of PVs   entails greater global warming emissions.5  The greenhouse gas emissions stemming from   nuclear power depend greatly on the technology   used to enrich uranium. The technology now used in the United States—gaseous diffusion—requires   a large amount of electricity: roughly 3.4 percent   of the electricity generated by a typical U.S. reactor would be needed to enrich the uranium in   the reactor’s fuel.  6  Because fossil fuels generate 70   percent of U.S. electricity, emissions from that   enrichment would account for some 2.5 percent of   the emissions of an average U.S. fossil fuel plant.   However, in the near future, U.S. uranium will   be enriched using gaseous centrifuge technology,   which consumes only 2.5 percent of the energy   used by a diffusion plant. Thus this part of the   nuclear power life cycle would result in very low   emissions.  7

