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Plan: The Department of Defense should initiate power-purchase agreements of Small Modular Reactors in the United States.
Contention [   ]: Military Capabilities {2:20}
First is the impacts- 
Hegemony solves nuclear war
Kagan ‘12 (Robert, senior fellow in foreign policy at the Brookings Institution, “Why the World Needs America,” February 11th, http://online.wsj.com/article/SB10001424052970203646004577213262856669448.html)

With the outbreak of World War I, the age of settled peace and advancing liberalism—of European civilization approaching its pinnacle—collapsed into an age of hyper-nationalism, despotism and economic calamity. The once-promising spread of democracy and liberalism halted and then reversed course, leaving a handful of outnumbered and besieged democracies living nervously in the shadow of fascist and totalitarian neighbors. The collapse of the British and European orders in the 20th century did not produce a new dark age—though if Nazi Germany and imperial Japan had prevailed, it might have—but the horrific conflict that it produced was, in its own way, just as devastating. Would the end of the present American-dominated order have less dire consequences? A surprising number of American intellectuals, politicians and policy makers greet the prospect with equanimity. There is a general sense that the end of the era of American pre-eminence, if and when it comes, need not mean the end of the present international order, with its widespread freedom, unprecedented global prosperity (even amid the current economic crisis) and absence of war among the great powers. American power may diminish, the political scientist G. John Ikenberry argues, but "the underlying foundations of the liberal international order will survive and thrive." The commentator Fareed Zakaria believes that even as the balance shifts against the U.S., rising powers like China "will continue to live within the framework of the current international system." And there are elements across the political spectrum—Republicans who call for retrenchment, Democrats who put their faith in international law and institutions—who don't imagine that a "post-American world" would look very different from the American world. If all of this sounds too good to be true, it is. The present world order was largely shaped by American power and reflects American interests and preferences. If the balance of power shifts in the direction of other nations, the world order will change to suit their interests and preferences. Nor can we assume that all the great powers in a post-American world would agree on the benefits of preserving the present order, or have the capacity to preserve it, even if they wanted to. Take the issue of democracy. For several decades, the balance of power in the world has favored democratic governments. In a genuinely post-American world, the balance would shift toward the great-power autocracies. Both Beijing and Moscow already protect dictators like Syria's Bashar al-Assad. If they gain greater relative influence in the future, we will see fewer democratic transitions and more autocrats hanging on to power. The balance in a new, multipolar world might be more favorable to democracy if some of the rising democracies—Brazil, India, Turkey, South Africa—picked up the slack from a declining U.S. Yet not all of them have the desire or the capacity to do it. What about the economic order of free markets and free trade? People assume that China and other rising powers that have benefited so much from the present system would have a stake in preserving it. They wouldn't kill the goose that lays the golden eggs. Unfortunately, they might not be able to help themselves. The creation and survival of a liberal economic order has depended, historically, on great powers that are both willing and able to support open trade and free markets, often with naval power. If a declining America is unable to maintain its long-standing hegemony on the high seas, would other nations take on the burdens and the expense of sustaining navies to fill in the gaps? Even if they did, would this produce an open global commons—or rising tension? China and India are building bigger navies, but the result so far has been greater competition, not greater security. As Mohan Malik has noted in this newspaper, their "maritime rivalry could spill into the open in a decade or two," when India deploys an aircraft carrier in the Pacific Ocean and China deploys one in the Indian Ocean. The move from American-dominated oceans to collective policing by several great powers could be a recipe for competition and conflict rather than for a liberal economic order. And do the Chinese really value an open economic system? The Chinese economy soon may become the largest in the world, but it will be far from the richest. Its size is a product of the country's enormous population, but in per capita terms, China remains relatively poor. The U.S., Germany and Japan have a per capita GDP of over $40,000. China's is a little over $4,000, putting it at the same level as Angola, Algeria and Belize. Even if optimistic forecasts are correct, China's per capita GDP by 2030 would still only be half that of the U.S., putting it roughly where Slovenia and Greece are today. Although the Chinese have been beneficiaries of an open international economic order, they could end up undermining it simply because, as an autocratic society, their priority is to preserve the state's control of wealth and the power that it brings. They might kill the goose that lays the golden eggs because they can't figure out how to keep both it and themselves alive. Finally, what about the long peace that has held among the great powers for the better part of six decades? Would it survive in a post-American world? Most commentators who welcome this scenario imagine that American predominance would be replaced by some kind of multipolar harmony. But multipolar systems have historically been neither particularly stable nor particularly peaceful. Rough parity among powerful nations is a source of uncertainty that leads to miscalculation. Conflicts erupt as a result of fluctuations in the delicate power equation. War among the great powers was a common, if not constant, occurrence in the long periods of multipolarity from the 16th to the 18th centuries, culminating in the series of enormously destructive Europe-wide wars that followed the French Revolution and ended with Napoleon's defeat in 1815. The 19th century was notable for two stretches of great-power peace of roughly four decades each, punctuated by major conflicts. The Crimean War (1853-1856) was a mini-world war involving well over a million Russian, French, British and Turkish troops, as well as forces from nine other nations; it produced almost a half-million dead combatants and many more wounded. In the Franco-Prussian War (1870-1871), the two nations together fielded close to two million troops, of whom nearly a half-million were killed or wounded. The peace that followed these conflicts was characterized by increasing tension and competition, numerous war scares and massive increases in armaments on both land and sea. Its climax was World War I, the most destructive and deadly conflict that mankind had known up to that point. As the political scientist Robert W. Tucker has observed, "Such stability and moderation as the balance brought rested ultimately on the threat or use of force. War remained the essential means for maintaining the balance of power." There is little reason to believe that a return to multipolarity in the 21st century would bring greater peace and stability than it has in the past. The era of American predominance has shown that there is no better recipe for great-power peace than certainty about who holds the upper hand. President Bill Clinton left office believing that the key task for America was to "create the world we would like to live in when we are no longer the world's only superpower," to prepare for "a time when we would have to share the stage." It is an eminently sensible-sounding proposal. But can it be done? For particularly in matters of security, the rules and institutions of international order rarely survive the decline of the nations that erected them. They are like scaffolding around a building: They don't hold the building up; the building holds them up. Many foreign-policy experts see the present international order as the inevitable result of human progress, a combination of advancing science and technology, an increasingly global economy, strengthening international institutions, evolving "norms" of international behavior and the gradual but inevitable triumph of liberal democracy over other forms of government—forces of change that transcend the actions of men and nations. Americans certainly like to believe that our preferred order survives because it is right and just—not only for us but for everyone. We assume that the triumph of democracy is the triumph of a better idea, and the victory of market capitalism is the victory of a better system, and that both are irreversible. That is why Francis Fukuyama's thesis about "the end of history" was so attractive at the end of the Cold War and retains its appeal even now, after it has been discredited by events. The idea of inevitable evolution means that there is no requirement to impose a decent order. It will merely happen. But international order is not an evolution; it is an imposition. It is the domination of one vision over others—in America's case, the domination of free-market and democratic principles, together with an international system that supports them. The present order will last only as long as those who favor it and benefit from it retain the will and capacity to defend it. There was nothing inevitable about the world that was created after World War II. No divine providence or unfolding Hegelian dialectic required the triumph of democracy and capitalism, and there is no guarantee that their success will outlast the powerful nations that have fought for them. Democratic progress and liberal economics have been and can be reversed and undone. The ancient democracies of Greece and the republics of Rome and Venice all fell to more powerful forces or through their own failings. The evolving liberal economic order of Europe collapsed in the 1920s and 1930s. The better idea doesn't have to win just because it is a better idea. It requires great powers to champion it. If and when American power declines, the institutions and norms that American power has supported will decline, too. Or more likely, if history is a guide, they may collapse altogether as we make a transition to another kind of world order, or to disorder. We may discover then that the U.S. was essential to keeping the present world order together and that the alternative to American power was not peace and harmony but chaos and catastrophe—which is what the world looked like right before the American order came into being.
Social science proves unipolarity generates stability
Wohlforth ‘9 (Professor of government at Dartmouth (William, “Unipolarity, Status Competition, and Great Power War,” World Affairs, January, project muse)

The upshot is a near scholarly consensus that unpolarity’s consequences for great power conﬂict are indeterminate and that a power shift resulting in a return to bipolarity or multipolarity will not raise the specter of great power war. This article questions the consensus on two counts. First, I show that it depends crucially on a dubious assumption about human motivation. Prominent theories of war are based on the assumption that people are mainly motivated by the instrumental pursuit of tangible ends such as physical security and material prosperity. This is why such theories seem irrelevant to interactions among great powers in an international environment that diminishes the utility of war for the pursuit of such ends. Yet we know that people are motivated by a great many noninstrumental motives, not least by concerns regarding their social status. 3 As John Harsanyi noted, “Apart from economic payoffs, social status (social rank) seems to be the most important incentive and motivating force of social behavior.” 4 This proposition rests on much ﬁrmer scientiﬁc ground now than when Harsanyi expressed it a generation ago, as cumulating research shows that humans appear to be hardwired for sensitivity to status and that relative standing is a powerful and independent motivator of behavior. 5 Second, I question the dominant view that status quo evaluations are relatively independent of the distribution of capabilities. If the status of states depends in some measure on their relative capabilities, and if states derive utility from status, then different distributions of capabilities may affect levels of satisfaction, just as different income distributions may affect levels of status competition in domestic settings. 6 Building on research in psychology and sociology, I argue that even capabilities distributions among major powers foster ambiguous status hierarchies, which generate more dissatisfaction and clashes over the status quo. And the more stratiﬁed the distribution of capabilities, the less likely such status competition is. Unipolarity thus generates far fewer incentives than either bipolarity or multipolarity for direct great power positional competition over status. Elites in the other major powers continue to prefer higher status, but in a unipolar system they face comparatively weak incentives to translate that preference into costly action. And the absence of such incentives matters because social status is a positional good—something whose value depends on how much one has in relation to others. 7 “If everyone has high status,” Randall Schweller notes, “no one does.” 8 While one actor might increase its status, all cannot simultaneously do so. High status is thus inherently scarce, and competitions for status tend to be zero sum. 9 I begin by describing the puzzles facing predominant theories that status competition might solve. Building on recent research on social identity and status seeking, I then show that under certain conditions the ways decision makers identify with the states they represent may prompt them to frame issues as positional disputes over status in a social hierarchy. I develop hypotheses that tailor this scholarship to the domain of great power politics, showing how the probability of status competition is likely to be linked to polarity. The rest of the article investigates whether there is sufﬁcient evidence for these hypotheses to warrant further reﬁnement and testing. I pursue this in three ways: by showing that the theory advanced here is consistent with what we know about large-scale patterns of great power conﬂict through history; by demonstrating that the causal mechanisms it identiﬁes did drive relatively secure major powers to military conﬂict in the past (and therefore that they might do so again if the world were bipolar or multipolar); and by showing that observable evidence concerning the major powers’ identity politics and grand strategies under unipolarity are consistent with the theory’s expectations. 


American military engagement is inevitable
Dorfman ‘12 (Zach Dorfman, Zach Dorfman is assistant editor of Ethics & International Affairs, the journal of the Carnegie Council, and co-editor of the Montreal Review, an online magazine of books, art, and culture, “What We Talk About When We Talk About Isolationism”, http://dissentmagazine.org/online.php?id=605, May 18, 2012, LEQ)
	
The rise of China notwithstanding, the United States remains the world’s sole superpower. Its military (and, to a considerable extent, political) hegemony extends not just over North America or even the Western hemisphere, but also Europe, large swaths of Asia, and Africa. Its interests are global; nothing is outside its potential sphere of influence. There are an estimated 660 to 900 American military bases in roughly forty countries worldwide, although figures on the matter are notoriously difficult to ascertain, largely because of subterfuge on the part of the military. According to official data there are active-duty U.S. military personnel in 148 countries, or over 75 percent of the world’s states. The United States checks Russian power in Europe and Chinese power in South Korea and Japan and Iranian power in Iraq, Afghanistan, and Turkey. In order to maintain a frigid peace between Israel and Egypt, the American government hands the former $2.7 billion in military aid every year, and the latter $1.3 billion. It also gives Pakistan more than $400 million dollars in military aid annually (not including counterinsurgency operations, which would drive the total far higher), Jordan roughly $200 million, and Colombia over $55 million. U.S. long-term military commitments are also manifold. It is one of the five permanent members of the UN Security Council, the only institution legally permitted to sanction the use of force to combat “threats to international peace and security.” In 1949 the United States helped found NATO, the first peacetime military alliance extending beyond North and South America in U.S. history, which now has twenty-eight member states. The United States also has a trilateral defense treaty with Australia and New Zealand, and bilateral mutual defense treaties with Japan, Taiwan, the Philippines, and South Korea. It is this sort of reach that led Madeleine Albright to call the United States the sole “indispensible power” on the world stage. The idea that global military dominance and political hegemony is in the U.S. national interest—and the world’s interest—is generally taken for granted domestically. Opposition to it is limited to the libertarian Right and anti-imperialist Left, both groups on the margins of mainstream political discourse. Today, American supremacy is assumed rather than argued for: in an age of tremendous political division, it is a bipartisan first principle of foreign policy, a presupposition. In this area at least, one wishes for a little less agreement. In Promise and Peril: America at the Dawn of a Global Age, Christopher McKnight Nichols provides an erudite account of a period before such a consensus existed, when ideas about America’s role on the world stage were fundamentally contested. As this year’s presidential election approaches, each side will portray the difference between the candidates’ positions on foreign policy as immense. Revisiting Promise and Peril shows us just how narrow the American worldview has become, and how our public discourse has become narrower still. Nichols focuses on the years between 1890 and 1940, during America’s initial ascent as a global power. He gives special attention to the formative debates surrounding the Spanish-American War, U.S. entry into the First World War, and potential U.S. membership in the League of Nations—debates that were constitutive of larger battles over the nature of American society and its fragile political institutions and freedoms. During this period, foreign and domestic policy were often linked as part of a cohesive political vision for the country. Nichols illustrates this through intellectual profiles of some of the period’s most influential figures, including senators Henry Cabot Lodge and William Borah, socialist leader Eugene Debs, philosopher and psychologist William James, journalist Randolph Bourne, and the peace activist Emily Balch. Each of them interpreted isolationism and internationalism in distinct ways, sometimes deploying the concepts more for rhetorical purposes than as cornerstones of a particular worldview. Today, isolationism is often portrayed as intellectually bankrupt, a redoubt for idealists, nationalists, xenophobes, and fools. Yet the term now used as a political epithet has deep roots in American political culture. Isolationist principles can be traced back to George Washington’s farewell address, during which he urged his countrymen to steer clear of “foreign entanglements” while actively seeking nonbinding commercial ties. (Whether economic commitments do in fact entail political commitments is another matter.) Thomas Jefferson echoed this sentiment when he urged for “commerce with all nations, [and] alliance with none.” Even the Monroe Doctrine, in which the United States declared itself the regional hegemon and demanded noninterference from European states in the Western hemisphere, was often viewed as a means of isolating the United States from Europe and its messy alliance system. In Nichols’s telling, however, modern isolationism was born from the debates surrounding the Spanish-American War and the U.S. annexation of the Philippines. Here isolationism began to take on a much more explicitly anti-imperialist bent. Progressive isolationists such as William James found U.S. policy in the Philippines—which it had “liberated” from Spanish rule just to fight a bloody counterinsurgency against Philippine nationalists—anathema to American democratic traditions and ideas about national self-determination. As Promise and Peril shows, however, “cosmopolitan isolationists” like James never called for “cultural, economic, or complete political separation from the rest of the world.” Rather, they wanted the United States to engage with other nations peacefully and without pretensions of domination. They saw the United States as a potential force for good in the world, but they also placed great value on neutrality and non-entanglement, and wanted America to focus on creating a more just domestic order. James’s anti-imperialism was directly related to his fear of the effects of “bigness.” He argued forcefully against all concentrations of power, especially those between business, political, and military interests. He knew that such vested interests would grow larger and more difficult to control if America became an overseas empire. Others, such as “isolationist imperialist” Henry Cabot Lodge, the powerful senator from Massachusetts, argued that fighting the Spanish-American War and annexing the Philippines were isolationist actions to their core. First, banishing the Spanish from the Caribbean comported with the Monroe Doctrine; second, adding colonies such as the Philippines would lead to greater economic growth without exposing the United States to the vicissitudes of outside trade. Prior to the Spanish-American War, many feared that the American economy’s rapid growth would lead to a surplus of domestic goods and cause an economic disaster. New markets needed to be opened, and the best way to do so was to dominate a given market—that is, a country—politically. Lodge’s defense of this “large policy” was public and, by today’s standards, quite bald. Other proponents of this policy included Teddy Roosevelt (who also believed that war was good for the national character) and a significant portion of the business class. For Lodge and Roosevelt, “isolationism” meant what is commonly referred to today as “unilateralism”: the ability for the United States to do what it wants, when it wants. Other “isolationists” espoused principles that we would today call internationalist. Randolph Bourne, a precocious journalist working for the New Republic, passionately opposed American entry into the First World War, much to the detriment of his writing career. He argued that hypernationalism would cause lasting damage to the American social fabric. He was especially repulsed by wartime campaigns to Americanize immigrants. Bourne instead envisioned a “transnational America”: a place that, because of its distinct cultural and political traditions and ethnic diversity, could become an example to the rest of the world. Its respect for plurality at home could influence other countries by example, but also by allowing it to mediate international disputes without becoming a party to them. Bourne wanted an America fully engaged with the world, but not embroiled in military conflicts or alliances. This was also the case for William Borah, the progressive Republican senator from Idaho. Borah was an agrarian populist and something of a Jeffersonian: he believed axiomatically in local democracy and rejected many forms of federal encroachment. He was opposed to extensive immigration, but not “anti-immigrant.” Borah thought that America was strengthened by its complex ethnic makeup and that an imbalance tilted toward one group or another would have deleterious effects. But it is his famously isolationist foreign policy views for which Borah is best known. As Nichols writes: He was consistent in an anti-imperialist stance against U.S. domination abroad; yet he was ambivalent in cases involving what he saw as involving obvious national interest….He also without fail argued that any open-ended military alliances were to be avoided at all costs, while arguing that to minimize war abroad as well as conflict at home should always be a top priority for American politicians. Borah thus cautiously supported entry into the First World War on national interest grounds, but also led a group of senators known as “the irreconcilables” in their successful effort to prevent U.S. entry into the League of Nations. His paramount concern was the collective security agreement in the organization’s charter: he would not assent to a treaty that stipulated that the United States would be obligated to intervene in wars between distant powers where the country had no serious interest at stake. Borah possessed an alternative vision for a more just and pacific international order. Less than a decade after he helped scuttle American accession to the League, he helped pass the Kellogg-Briand Pact (1928) in a nearly unanimous Senate vote. More than sixty states eventually became party to the pact, which outlawed war between its signatories and required them to settle their disputes through peaceful means. Today, realists sneer at the idealism of Kellogg-Briand, but the Senate was aware of the pact’s limitations and carved out clear exceptions for cases of national defense. Some supporters believed that, if nothing else, the law would help strengthen an emerging international norm against war. (Given what followed, this seems like a sad exercise in wish-fulfillment.) Unlike the League of Nations charter, the treaty faced almost no opposition from the isolationist bloc in the Senate, since it did not require the United States to enter into a collective security agreement or abrogate its sovereignty. This was a kind of internationalism Borah and his irreconcilables could proudly support. The United States today looks very different from the country in which Borah, let alone William James, lived, both domestically (where political and civil freedoms have been extended to women, African Americans, and gays and lesbians) and internationally (with its leading role in many global institutions). But different strains of isolationism persist. Newt Gingrich has argued for a policy of total “energy independence” (in other words, domestic drilling) while fulminating against President Obama for “bowing” to the Saudi king. While recently driving through an agricultural region of rural Colorado, I saw a giant roadside billboard calling for American withdrawal from the UN. Yet in the last decade, the Republican Party, with the partial exception of its Ron Paul/libertarian faction, has veered into such a belligerent unilateralism that its graybeards—one of whom, Senator Richard Lugar of Indiana, just lost a primary to a far-right challenger partly because of his reasonableness on foreign affairs—were barely able to ensure Senate ratification of a key nuclear arms reduction treaty with Russia. Many of these same people desire a unilateral war with Iran. And it isn’t just Republicans. Drone attacks have intensified in Yemen, Pakistan, and elsewhere under the Obama administration. Massive troop deployments continue unabated. We spend over $600 billion dollars a year on our military budget; the next largest is China’s, at “only” around $100 billion. Administrations come and go, but the national security state appears here to stay.


The plan solves-
First is the grid-
SMR’s “island” military bases from the grid- blackouts inevitable- this independently jacks space systems
Loudermilk ‘11 (Micah J. Loudermilk, Micah J. Loudermilk is a Research Associate for the Energy & Environmental Security Policy program with the Institute for National Strategic Studies at National Defense University, “Small Nuclear Reactors: Enabling Energy Security for Warfighters”, March 27, 2011, LEQ)

Last month, the Institute for National Strategic Studies at National Defense University released a report entitled Small Nuclear Reactors for Military Installations: Capabilities, Costs, and Technological Implications. Authored by Dr. Richard Andres of the National War College and Hanna Breetz from Harvard University, the paper analyzes the potential for the Department of Defense to incorporate small reactor technology on its domestic military bases and in forward operating locations. According to Andres and Breetz, the reactors have the ability to solve two critical vulnerabilities in the military's mission: the dependence of domestic bases on the civilian electrical grid and the challenge of supplying ample fuel to troops in the field. Though considerable obstacles would accompany such a move -- which the authors openly admit -- the benefits are significant enough to make the idea merit serious consideration. At its heart, a discussion about military uses of small nuclear reactors is really a conversation about securing the nation's warfighting capabilities. Although the point that energy security IS national security has become almost redundant -- quoted endlessly in government reports, think tank papers, and the like -- it is repeated for good reason. Especially on the domestic front, the need for energy security on military bases is often overlooked. There is no hostile territory in the United States, no need for fuel convoys to constantly supply bases with fuel, and no enemy combatants. However, while bases and energy supplies are not directly vulnerable, the civilian electrical grid on which they depend for 99% of their energy use is -- and that makes domestic installations highly insecure. The U.S. grid, though a technological marvel, is extremely old, brittle, and susceptible to a wide variety of problems that can result in power outages -- the 2003 blackout throughout the Northeast United States is a prime example of this. In the past, these issues were largely limited to accidents including natural disasters or malfunctions, however today, intentional threats such as cyber attacks represent a very real and growing threat to the grid. Advances in U.S. military technology have further increased the risk that a grid blackout poses to the nation's military assets. As pointed out by the Defense Science Board, critical missions including national strategic awareness and national command authorities depend on the national transmission grid. Additionally, capabilities vital to troops in the field -- including drones and satellite intelligence/reconnaissance -- are lodged at bases within the United States and their loss due to a blackout would impair the ability of troops to operate in forward operating areas. Recognition of these facts led the Defense Science Board to recommend "islanding" U.S. military installations to mitigate the electrical grid's vulnerabilities. Although DOD has undertaken a wide array of energy efficiency programs and sought to construct renewable energy facilities on bases, these endeavors will fall far short of the desired goals and still leave bases unable to function in the event of long-term outages. As the NDU report argues though, small nuclear reactors have the potential to alleviate domestic base grid vulnerabilities. With a capacity of anywhere between 25 and 300 megawatts, small reactors possess sufficient generation capabilities to power any military installation, and most likely some critical services in the areas surrounding bases, should a blackout occur. Moreover, making bases resilient to civilian power outages would reduce the incentive for an opponent to disrupt the grid in the event of a conflict as military capabilities would be unaffected. Military bases are also secure locations, reducing the associated fears that would surely arise from the distribution of reactors across the country. 


Independently- space systems are key to US hegemony
Imburgia ‘11 (Lt. Col. and Judge Advocate in Air Force, Joseph S. Imburgia, J.D., University of Tennessee College of Law (2002); LL.M., The Judge Advocate General’s Legal Center & School, U.S. Army, Charlottesville, Va. (2009)), a Judge Advocate in the United States Air Force and is presently assigned as a legal exchange officer to the Directorate of Operations and International Law, Defence Legal, Australian Defence Force, Canberra, Australia, 2011, “Space Debris and Its Threat to National Security: A Proposal for a Binding International Agreement to Clean Up the Junk,” Scholar)

These gloomy prognostications about the threats to our space environment should be troubling to Americans. The United States relies on the unhindered use of outer space for national security.151 According to a space commission led by former Secretary of Defense Donald Rumsfeld, “[t]he [United States] is more dependent on space than any other nation.”152 According to Robert G. Joseph, former Undersecretary for Arms Control and International Security at the State Department, “space capabilities are vital to our national security and to our economic well-being.”153 Therefore, a catastrophic collision between space debris and the satellites on which that national security so heavily depends poses a very real and current threat to the national security interests of the United States. Since “the [1991] Gulf War, the [United States] military has depended on satellites for communications, intelligence and navigation for its troops and precision-guided weapons.”154 Satellites are also used for reconnaissance and surveillance, command and control, and control of Unmanned Aerial Vehicles.155 According to the United States Space Command’s Fact Sheet: Satellites provide essential in-theater secure communications, weather and navigational data for ground, air and fleet operations and threat warning. Ground-based radar and Defense Support Program satellites monitor ballistic missile launches around the world to guard against a surprise missile attack on North America. Space surveillance radars provide vital information on the location of satellites and space debris for the nation and the world. Maintaining space superiority is an emerging capability required to protect our space assets.156 With the modern speed of warfare, it has become difficult to fight conflicts without the timely intelligence and information that space assets provide. Space-based assets and space-controlled assets have created among U.S. military commanders “a nearly insatiable desire for live video surveillance, especially as provided from remotely piloted vehicles like the Predator and now the Reaper.”157 Moreover, military forces have become so dependent on satellite communications and targeting capabilities that the loss of such a satellite would “badly damage their ability to respond to a military emergency.”158 In fact, the May 2008 malfunction of a communications satellite demonstrates the fragile nature of the satellite communications system.159 The temporary loss of a single satellite “effectively pulled the plug on what executives said could [have been] as much as 90 percent of the paging network in the United States.”160 Although this country’s paging network is perhaps not vital to its national security, the incident demonstrates the possible national security risks created by the simultaneous loss of multiple satellites due to space debris collisions. Simply put, the United States depends on space-based assets for national security, and those assets are vulnerable to space debris collisions. As Massachusetts Democratic Congressman Edward Markey stated, “American satellites are the soft underbelly of our national security.”161 The Rumsfeld Commission set the groundwork for such a conclusion in 2001, when it discussed the vulnerability of U.S. space-based assets and warned of the Space Pearl Harbor.162 Congress also recognized this vulnerability in June 2006, when it held hearings concerning space and its import to U.S. national power and security.163 In his June 2006 Congressional Statement, Lieutenant General C. Robert Kehler, then the Deputy Commander, United States Strategic Command, stated that “space capabilities are inextricably woven into the fabric of American security.”164 He added that these space capabilities are “vital to our daily efforts throughout the world in all aspects of modern warfare” and discussed how integral space capabilities are to “defeating terrorist threats, defending the homeland in depth, shaping the choices of countries at strategic crossroads and preventing hostile states and actors from acquiring or using WMD.”165 Because so much of the United States’ security depends on satellites, these integral space-based capabilities would, therefore, be costly to lose. That loss would be felt in more than just the security arena. Due to the steep price tags attached to some of the national space security platforms, the economic loss of a satellite due to space debris would also be significant. For example, a pair of new Global Positioning Satellites (GPS), which provides valuable targeting and battle space awareness to military commanders, costs $1.5 billion.166 Accordingly, if a piece of space debris destroys one of these satellites, $750 million could be lost instantly. Additionally, NASA invests billions of dollars annually in space assets. Congress provided NASA with $18.3 billion to spend on space utilization and exploration for fiscal year 2010, and it provided $17.7 billion for fiscal year 2011.167 Air Force General (retired) Ronald E. Keys, former Commander of Air Combat Command, summed it up best, stating that a great deal “rides on space-borne satellites.”168  Because these space capabilities are so costly yet so vital to the United States’ national security and economic well-being, the preservation of these space capabilities should also be vital


The second internal is operational vulnerability- 
Military oil dependency jacks capabilities - SMR’s are key 
Andres and Breetz ‘11 (Richard B. Andres is professor of National Security Strategy at the National War College and a Senior Fellow and Energy and Environmental Security and Policy chair in the Center for Strategic Research, Institute for National Strategic Studies, at the National Defense University, Hanna L. Breetz is a doctoral candidate in the Department of Political Science at the Massachusetts Institute of Technology, “Small Nuclear Reactors  for Military Installations: Capabilities, Costs, and Technological Implications”, February 16, 2011, LEQ)

Operational Vulnerability. Operational energy use represents a second serious vulnerability for the U.S. military. In recent years, the military has become significantly more effective by making greater use of technology in the field. The price of this improvement has been a vast increase in energy use. Over the last 10 years, for instance, the Marine Corps has more than tripled its operational use of energy. Energy and water now make up 70 percent of the logistics burden for troops operating in forward locations in the wars in Afghanistan and Iraq. This burden represents a severe vulnerability and is costing lives. In 2006, troop losses from logistics convoys became so serious that Marine Corps Major General Rich- ard Zilmer sent the Pentagon a “Priority 1” request for renewable energy backup.11 This unprecedented request put fuel convoy issues on the national security agenda, triggering several high-level studies and leading to the establishment of the Power Surety Task Force, which fast-tracked energy innovations such as mobile power stations and super-insulating spray foam. Currently, the Marine Corps is considering a goal of producing all non- vehicle energy used at forward bases organically and substantially increasing the fuel efficiency of vehicles used in forward areas. Nevertheless, attempts to solve the current energy use problem with efficiency measures and renewable sources are unlikely to fully address this vulnerability. Wind, solar, and hydro generation along with tailored cuts of energy use in the field can reduce the number of convoys needed to supply troops, but these measures will quickly reach limits and have their own challenges, such as visibility, open exposure, and intermittency. Deploying vehicles with greater fuel efficiency will further reduce convoy vulnerability but will not solve the problem. A strong consensus has been building within planning circles that small reactors have the potential to significantly reduce liquid fuel use and, consequently, the need for convoys to supply power at forward locations. Just over 30 percent of operational fuel used in Afghanistan today goes to generating electricity. Small reactors could easily generate all electricity needed to run large forward operating bases. This innovation would, for in- stance, allow the Marine Corps to meet its goal of self- sufficient bases. Mobile reactors also have the potential to make the Corps significantly lighter and more mobile by reducing its logistics tail. Another way that small reactors could potentially be used in the field is to power hydrogen electrolysis units to generate hydrogen for vehicles.12 At forward locations, ground vehicles currently use around 22 percent  imported fuel. Many ground transport vehicles can be converted to run on hydrogen, considerably reducing the need for fuel convoys. If the wars in Iraq and Afghanistan are indicative of future operations, and fuel convoys remain a target for enemy action, using small reactors at forward locations has the potential to save hundreds or thousands of U.S. lives. 



Dependency on oil risk collapsing the military
Voth ‘12 (Jeffrey M. Voth is the president of Herren Associates leading a team of consultants advising the federal government on issues of national security, energy and environment, health care and critical information technology infrastructure, George Washing University Homeland Security Policy Institute, “In Defense of Energy – A Call to Action”, http://securitydebrief.com/2012/04/11/in-defense-of-energy-a-call-to-action/, April 11, 2012, LEQ)

Last month, the Pentagon released its widely anticipated roadmap to transform operational energy security. As published in a World Politics Review briefing, energy security has become a strategic as well as an operational imperative for U.S. national security. As tensions continue to escalate with Iran in the Strait of Hormuz, it has become clear that the U.S. military urgently requires new approaches and innovative technologies to improve fuel efficiency, increase endurance, enhance operational flexibility and support a forward presence for allied forces while reducing the vulnerability inherent in a long supply-line tether. Assured access to reliable and sustainable supplies of energy is central to the military’s ability to meet operational requirements globally, whether keeping the seas safe of pirates operating off the coast of Africa, providing humanitarian assistance in the wake of natural disasters in the Pacific or supporting counterterrorism missions in the Middle East. From both a strategic and an operational perspective, the call to action is clear. Rapid employment of energy-efficient technologies and smarter systems will be required to transform the military’s energy-security posture while meeting the increasing electric-power demands required for enhanced combat capability. As recently outlined by Chairman of the Joint Chiefs of Staff Gen. Martin Dempsey, “Without improving our energy security, we are not merely standing still as a military or as a nation, we are falling behind.”
Independently- fuel cost wrecks the DOD’s budget - spills over 
Freed ‘12 (Josh Freed, Vice President for Clean Energy, Third Way, “Improving capability, protecting 'budget”, http://energy.nationaljournal.com/2012/05/powering-our-military-whats-th.php, May 21, 2012, LEQ)

As Third Way explains in a digest being released this week by our National Security Program, the Pentagon’s efforts to reduce energy demand and find alternative energy sources could keep rising fuel costs from encroaching on the budgets of other important defense programs. And the payoff could be massive. The Air Force has already been able to implement behavioral and technology changes that will reduce its fuel costs by $500 million over the next five years. The Army has invested in better energy distribution systems at several bases in Afghanistan, which will save roughly $100 million each year. And, using less than 10% of its energy improvement funds, the Department has begun testing advanced biofuels for ships and planes. This relatively small investment could eventually provide the services with a cost-effective alternative to the increasingly expensive and volatile oil markets. These actions are critical to the Pentagon’s ability to focus on its defense priorities. As Secretary Panetta recently pointed out, he’s facing a $3 billion budget shortfall caused by “higher-than-expected fuel costs.” The Department’s energy costs could rise even further if action isn’t taken. DOD expects to spend $16 billion on fuel next year. The Energy Information Administration predicts the price of oil will rise 23% by 2016, without a major disruption in oil supplies, like the natural disasters, wars, and political upheaval the oil producing states have seen during the last dozen years. Meanwhile, the Pentagon’s planned budget, which will remain flat for the foreseeable future, will require significant adjustment to the Department’s pay-any-price mindset, even if sequestration does not go into effect. Unless energy costs are curbed, they could begin to eat into other budget priorities for DOD. In addition, the Pentagon’s own Defense Science Board acknowledges that using energy more efficiently makes our forces more flexible and resilient in military operations, and can provide them with greater endurance during missions. Also, by reducing energy demand in the field, DOD can minimize the number of fuel convoys that must travel through active combat zones, reducing the chances of attack to avoiding casualties and destruction of material. At our domestic bases, DOD is employing energy conservation, on-site clean energy generation, and smart grid technology to prevent disruptions to vital activities in case the civilian grid is damaged by an attack or natural disaster. The bottom line is, developing methods and technologies to reduce our Armed Forces’ use of fossil fuels and increase the availability of alternative energy makes our military stronger. That’s why the Pentagon has decided to invest in these efforts. End of story.

[bookmark: _Toc338968906][bookmark: _Toc338968901]Contention [   ]: Rogue Proliferation { ~4}

Iran prolif is likely and causes Israel-Iran war and destabilizing regional prolif
Montgomery ‘11 (Eric Edelman, distinguished fellow at the center for strategic and budgetary assessments, Andrew Krepinevich, President of the CSBA, evan montgomery, research fellow at the CSBA [“Why Obama Should Take Out Iran's Nuclear Program,” http://www.foreignaffairs.com/articles/136655/eric-s-edelman-andrew-f-krepinevich-jr-and-evan-braden-montgomer/why-obama-should-take-out-irans-nuclear-program?cid=nlc-this_week_on_foreignaffairs_co-111011-why_obama_should_take_out_iran-111011#)

The November 8 International Atomic Energy Agency (IAEA) report casts further doubt on Iran's continual claims that its nuclear program is intended solely for peaceful use. Rather than halting its weapons program in 2003, as was reported in a controversial 2007 U.S. National Intelligence Estimate, Iran has apparently continued to develop the various components necessary to produce a nuclear weapon, including neutron initiators, which trigger nuclear chain reactions, and complex explosives needed to build a warhead small enough to place atop a ballistic missile. Meanwhile, Tehran has openly worked to increase its stockpile of low-enriched uranium -- especially uranium enriched to 20 percent -- which could be further refined to weapons grade. If the IAEA's suspicions are correct, Iran might have both the technology and material to build a nuclear bomb in a matter of months. To date, the United States has relied on a combination of sticks and carrots to prevent Iran from going nuclear. It has tightened economic sanctions against the regime, isolated it diplomatically, and offered improved relations in return for Tehran abandoning its nuclear ambitions. The attractions of this approach are readily apparent. The main alternative, a military operation against Iran's nuclear infrastructure, would likely be extremely costly and might not even succeed. Moreover, by slowing Iran's progress toward a nuclear weapon, sanctions and isolation buy time for a "silver bullet," such as an internal political change that brings a more moderate Iranian leadership to power or a sabotage effort that derails the program for the foreseeable future. Unfortunately, no such solution has presented itself: The current Iranian regime has remained in control despite popular unrest and an ongoing dispute between the president and the supreme leader, and the new IAEA report suggests that efforts to disrupt Iran's nuclear program have so far yielded naught. All the while, Iran is getting closer to crossing the nuclear threshold. Even so, the U.S. government might persist with its existing approach if it believes that the consequences of a nuclear-armed Iran are manageable through a combination of containment and deterrence. In fact, the Obama administration has downplayed the findings of the new IAEA report, suggesting that a change in U.S. policy is unlikely. Yet this view underestimates the challenges that the United States would confront once Iran acquired nuclear weapons. For example, the Obama administration should not discount the possibility of an Israeli-Iranian nuclear conflict. From the very start, the nuclear balance between these two antagonists would be unstable. Because of the significant disparity in the sizes of their respective arsenals (Iran would have a handful of warheads compared to Israel's estimated 100-200), both sides would have huge incentives to strike first in the event of a crisis. Israel would likely believe that it had only a short period during which it could launch a nuclear attack that would wipe out most, if not all, of Iran's weapons and much of its nuclear infrastructure without Tehran being able to retaliate. For its part, Iran might decide to use its arsenal before Israel could destroy it with a preemptive attack. The absence of early warning systems on both sides and the extremely short flight time for ballistic missiles heading from one country to the other would only heighten the danger. Decision-makers would be under tremendous pressure to act quickly. Beyond regional nuclear war, Tehran's acquisition of these weapons could be a catalyst for additional proliferation throughout the Middle East and beyond. Few observers have failed to note that the United States has treated nuclear-armed rogues, such as North Korea, very differently from non-nuclear ones, such as Iraq and Libya. If Iran became a nuclear power and the United States reacted with a policy of containment, nuclear weapons would only be more appealing as the ultimate deterrent to outside intervention. Meanwhile, Iran's rivals for regional dominance, such as Turkey, Egypt, and Saudi Arabia, might seek their own nuclear devices to counterbalance Tehran. The road to acquiring nuclear weapons is generally a long and difficult one, but these nations might have shortcuts. Riyadh, for example, could exploit its close ties to Islamabad -- which has a history of illicit proliferation and a rapidly expanding nuclear arsenal -- to become a nuclear power almost overnight.
 


Proxy conflicts and miscalc ensures Israeli conflict goes nuclear
Robb 10/10 (Charles, B.A. from the University of Wisconsin–Madison, J.D. at the University of Virginia Law School, Charles Wald, Master of Political Science degree in international relations, Troy State University, Bipartisan Policy Center Board Member “The Price of Inaction: Analysis of Energy and Economic Effects of a Nuclear Iran,” October 10th, 2012, http://bipartisanpolicy.org/sites/default/files/PriceofInaction.pdf)

A nuclear Iran would immediately encounter another nuclear state—even if an undeclared one—in the region: Israel. Compared with the relative stability of the Cold War, an initial stalemate between Israel and Iran would be highly precarious at best and would also threaten the entirety of Gulf exports, although for a more limited duration. Were Iran to become nuclear, the frequency of crises and proxy conflicts between Iran and Israel would likely increase, as would the probability of such confrontations spiraling into a nuclear exchange, with horrendous humanitarian consequences. There could be an Israeli-Iranian nuclear exchange through miscalculation and/or miscommunication. There could also be a calculated nuclear exchange, as the Israeli and Iranian sides would each have incentives to strike the other first. Tehran would likely have the ability to produce only a small handful of weapons, whereas Israel is already estimated to possess more than 100 devices, including thermonuclear warheads far beyond the destructive power of any Iranian fission weapon. Under such circumstances, Iran’s vulnerability to a bolt-from-the-blue Israeli nuclear strike would actually increase its incentive to launch its own nuclear attack, lest its arsenal be obliterated. Israel’s small territorial size reduces the survivability of its second-strike capability and, more importantly, the survivability of the country itself, despite its vastly larger and more advanced arsenal. Thus, Israeli leaders might feel the need to act preventatively to eliminate the Iranian arsenal before it can be used against them, just as American military planners contemplated taking out the fledgling Soviet arsenal early in the Cold War, except that as a much smaller country Israel has far less room for maneuver. xxvi

Saudi Arabia would proliferate leading to miscalc and accidental nuclear war 
Edelman ’11 (Eric Edelman, Distinguished Fellow at the Center for Strategic and Budgetary Assessments, Andrew F Krepinevich, President of the Center for Strategic and Budgetary Assessments, Evan Braden Montgomery, Research Fellow at the Center for Strategic and Budgetary Assessments [“The Dangers of a Nuclear Iran: The Limits of Containment,” January/February edition of Foreign Policy)

There is, however, at least one state that could receive significant outside support: Saudi Arabia. And if it did, proliferation could accelerate throughout the region. Iran and Saudi Arabia have long been geopolitical and ideological rivals. Riyadh would face tremendous pressure to respond in some form to a nuclear-armed Iran, not only to deter Iranian coercion and subversion but also to preserve its sense that Saudi Arabia is the leading nation in the Muslim world. The Saudi government is already pursuing a nuclear power capability, which could be the first step along a slow road to nuclear weapons development. And concerns persist that it might be able to accelerate its progress by exploiting its close ties to Pakistan. During the 1980s, in response to the use of missiles during the Iran-Iraq War and their growing proliferation throughout the region, Saudi Arabia acquired several dozen css-2 intermediate-range ballistic missiles from China. The Pakistani government reportedly brokered the deal, and it may have also offered to sell Saudi Arabia nuclear warheads for the css-2s, which are not accurate enough to deliver conventional warheads effectively. There are still rumors that Riyadh and Islamabad have had discussions involving nuclear weapons, nuclear technology, or security guarantees. This "Islamabad option" could develop in one of several different ways. Pakistan could sell operational nuclear weapons and delivery systems to Saudi Arabia, or it could provide the Saudis with the infrastructure, material, and technical support they need to produce nuclear weapons themselves within a matter of years, as opposed to a decade or longer. Not only has Pakistan provided such support in the past, but it is currently building two more heavy-water reactors for plutonium production and a second chemical reprocessing facility to extract plutonium from spent nuclear fuel. In other words, it might accumulate more fissile material than it needs to maintain even a substantially expanded arsenal of its own. Alternatively, Pakistan might offer an extended deterrent guarantee to Saudi Arabia and deploy nuclear weapons, delivery systems, and troops on Saudi territory, a practice that the United States has employed for decades with its allies. This arrangement could be particularly appealing to both Saudi Arabia and Pakistan. It would allow the Saudis to argue that they are not violating the npt since they would not be acquiring their own nuclear weapons. And an extended deterrent from Pakistan might be preferable to one from the United States because stationing foreign Muslim forces on Saudi territory would not trigger the kind of popular opposition that would accompany the deployment of U.S. troops. Pakistan, for its part, would gain financial benefits and international clout by deploying nuclear weapons in Saudi Arabia, as well as strategic depth against its chief rival, India. The Islamabad option raises a host of difficult issues, perhaps the most worrisome being how India would respond. Would it target Pakistan's weapons in Saudi Arabia with its own conventional or nuclear weapons? How would this expanded nuclear competition influence stability during a crisis in either the Middle East or South Asia? Regardless of India's reaction, any decision by the Saudi government to seek out nuclear weapons, by whatever means, would be highly destabilizing. It would increase the incentives of other nations in the Middle East to pursue nuclear weapons of their own. And it could increase their ability to do so by eroding the remaining barriers to nuclear proliferation: each additional state that acquires nuclear weapons weakens the nonproliferation regime, even if its particular method of acquisition only circumvents, rather than violates, the npt. Were Saudi Arabia to acquire nuclear weapons, the Middle East would count three nuclear-armed states, and perhaps more before long. It is unclear how such an n-player competition would unfold because most analyses of nuclear deterrence are based on the U.S.- Soviet rivalry during the Cold War. It seems likely, however, that the interaction among three or more nuclear-armed powers would be more prone to miscalculation and escalation than a bipolar competition. During the Cold War, the United States and the Soviet Union only needed to concern themselves with an attack from the other. Multipolar systems are generally considered to be less stable than bipolar systems because coalitions can shift quickly, upsetting the balance of power and creating incentives for an attack. More important, emerging nuclear powers in the Middle East might not take the costly steps necessary to preserve regional stability and avoid a nuclear exchange. For nuclear-armed states, the bedrock of deterrence is the knowledge that each side has a secure second-strike capability, so that no state can launch an attack with the expectation that it can wipe out its opponents' forces and avoid a devastating retaliation. However, emerging nuclear powers might not invest in expensive but survivable capabilities such as hardened missile silos or submarinebased nuclear forces. Given this likely vulnerability, the close proximity of states in the Middle East, and the very short flight times of ballistic missiles in the region, any new nuclear powers might be compelled to "launch on warning" of an attack or even, during a crisis, to use their nuclear forces preemptively. Their governments might also delegate launch authority to lower-level commanders, heightening the possibility of miscalculation and escalation. Moreover, if early warning systems were not integrated into robust command-and-control systems, the risk of an unauthorized or accidental launch would increase further still. And without sophisticated early warning systems, a nuclear attack might be unattributable or attributed incorrectly. That is, assuming that the leadership of a targeted state survived a first strike, it might not be able to accurately determine which nation was responsible. And this uncertainty, when combined with the pressure to respond quickly, would create a significant risk that it would retaliate against the wrong party, potentially triggering a regional nuclear war. Most existing nuclear powers have taken steps to protect their nuclear weapons from unauthorized use: from closely screening key personnel to developing technical safety measures, such as permissive action links, which require special codes before the weapons can be armed. Yet there is no guarantee that emerging nuclear powers would be willing or able to implement these measures, creating a significant risk that their governments might lose control over the weapons or nuclear material and that nonstate actors could gain access to these items. Some states might seek to mitigate threats to their nuclear arsenals; for instance, they might hide their weapons. In that case, however, a single intelligence compromise could leave their weapons vulnerable to attack or theft. Meanwhile, states outside the Middle East could also be a source of instability. Throughout the Cold War, the United States and the Soviet Union were engaged in a nuclear arms race that other nations were essentially powerless to influence. In a multipolar nuclear Middle East, other nuclear powers and states with advanced military technology could influence-for good or ill-the military competition within the region by selling or transferring technologies that most local actors lack today: solid-fuel rocket motors, enhanced missile-guidance systems, warhead miniaturization technology, early warning systems, air and missile defenses. Such transfers could stabilize a fragile nuclear balance if the emerging nuclear powers acquired more survivable arsenals as a result. But they could also be highly destabilizing. If, for example, an outside power sought to curry favor with a potential client state or gain influence with a prospective ally, it might share with that state the technology it needed to enhance the accuracy of its missiles and thereby increase its ability to launch a disarming first strike against any adversary. The ability of existing nuclear powers and other technically advanced military states to shape the emerging nuclear competition in the Middle East could lead to a new Great Game, with unpredictable consequences.



Specifically causes Iran-Saudi nuclear conflict – no defense 
Robb 10/10 (Charles, B.A. from the University of Wisconsin–Madison, J.D. at the University of Virginia Law School, Charles Wald, Master of Political Science degree in international relations, Troy State University, Bipartisan Policy Center Board Member “The Price of Inaction: Analysis of Energy and Economic Effects of a Nuclear Iran,” October 10th, 2012, http://bipartisanpolicy.org/sites/default/files/PriceofInaction.pdf)

Saudi Arabia would be very likely to try to follow Iran across the nuclear threshold. Should it do so, the world would face the possibility of an Iran-Saudi nuclear exchange—a catastrophic humanitarian event that would threaten the entirety of Gulf oil exports for an extended period of time. In early 2008, the Senate Foreign Relations Committee concluded: “If Iran obtains a nuclear weapon, it will place tremendous pressure on Saudi Arabia to follow suit.” xix By 2012, some experts believe it has already begun to do so. Two main factors could drive Saudi Arabia to pursue a nuclear weapon: (1) a decades-long Saudi-Iran cold war waged along sectarian, religious, ethnic, and geopolitical lines and (2) a deep-seated competition over the energy policies that form the lifeblood of both regimes. The Sunni Saudi monarchy and Shiite Iranian theocracy each claim leadership of the Islamic world. This sectarian competition for primacy is reinforced by ethnic differences: Saudi Arabia is the largest and most populous Arab country astride the Gulf, but it is dwarfed by Iran’s much larger Persian-majority population. These competing claims have pitted the two countries in an enduring cold war and proxy conflict spanning from Lebanon to Iraq and the Arabian Peninsula. Iran—under both the Shah and the ayatollahs—has routinely sought to use its conventional military capabilities, large population, geostrategic position, expansive resources, and ties to armed groups to shift the balance of power in the Persian Gulf in its favor and at the expense of its Sunni Arab neighbors. xx As a result, Saudi Arabia has made it clear it views a nuclear-capable Iran as an existential threat. In 2008, King Abdullah urged the United States to “cut off the head of the snake,” one instance of his “frequent exhortations [to] the United States to attack Iran to put an end to its nuclear weapons program,” according to U.S. diplomatic cables revealed by Wikileaks. xxi With uncertain prospects for a halt to Iran’s nuclear program—peaceful or otherwise—in 2009, the King informed a senior American official, “If [Iran] gets nuclear weapons, we will get nuclear weapons.” This year, senior Saudi officials reiterated that “it would be completely unacceptable to have Iran with a nuclear capability and not the kingdom [of Saudi Arabia].” xxii Rather than lose time developing an indigenous nuclear program, it is likely the Saudi kingdom would seek to obtain a nuclear warhead from Pakistan ready to mount on its CSS- 2 ballistic missiles. Close Saudi-Pakistani security ties date back to shared Cold War–era interests, and it is widely believed that Riyadh bankrolled Islamabad’s nuclear weapons program with the stipulation that Pakistan would sell nuclear devices to Saudi Arabia in an emergency; in the words of a senior Saudi official, “within weeks.” xxiii Pakistan would benefit by receiving much-needed cash and could demand in return dual-key authority over missile launches, both to control Saudi policy and to bolster its own second-strike capability against India. At best, this would create a nuclear-armed standoff between the two most powerful and mutually antagonistic countries in the Persian Gulf. At worst, it could devolve into atomic warfare. Iran’s and Saudi Arabia’s small arsenals, lack of durable communication channels, poor civilian oversight of command-and-control systems, erratic intelligence, proximity to each other, religious ardor, and sectarian divide would all distinguish this scenario from the Cold War balance between the United States and the Soviet Union.



Government investment is key to US leadership, market share, and cradle to grave
Mandel ‘9 (Jenny – Scientific American, Environment & Energy Publishing, LLC, “Less Is More for Designers of "Right-Sized" Nuclear Reactors” September 9, 2009, http://www.scientificamerican.com/article.cfm?id=small-nuclear-power-plant-station-mini-reactor)

Tom Sanders, president of the American Nuclear Society and manager of Sandia National Laboratories' Global Nuclear Futures Initiative, has been stumping for small rectors for more than a decade. American-made small reactors, Sanders insists, can play a central role in global nonproliferation efforts. "Our role at Sandia is the national security-driven notion that it's in the interests of the U.S. to be one of the dominant nuclear suppliers," Sanders said. While U.S. companies have been exiting the industry over the past decades as government and popular support for new construction has waned, Sanders maintains that strong U.S. participation in the nuclear energy marketplace would give diplomats a new tool to use with would-be nuclear powers. "It's hard to tell Iran what to do if you don't have anything Iran wants," he explained. Sanders said mini-reactors are ideal to sell to developing countries that want to boost their manufacturing might and that would otherwise look to other countries for nuclear technologies. If the United States is not participating in that market, he said, it becomes hard to steer buyers away from technologies that pose greater proliferation risks. Sanders been promoting this view since the 1990s, he said, when he realized "we were no longer selling nuclear goods and services, so we could no longer write the rules." The domestic nuclear industry had basically shut down, with no new construction in decades and a flight of talent and ideas overseas. There is a silver lining in that brain drain, though, he believes, in that U.S. companies getting back into the game now are less tied to the traditional, giant plants and are freer to innovate. A feature that several of the new product designs share is that the power plants could be mass-produced in a factory to minimize cost, using robots to ensure consistency. Also, with less design work for each installation, the time to complete an order would be shortened and some of the capital and other costs associated with long lead times avoided, Sanders said. Another feature he favors is building the plants with a lifetime supply of fuel sealed inside. Shipped loaded with fuel, such reactors could power a small city for 20 years without the host country ever handling it. Once depleted, the entire plant would be packed back up and shipped back to the United States, he said, with the sensitive spent fuel still sealed away inside. Sanders is working on a reactor design hatched by the lab with an undisclosed private partner. He believes it is feasible to build a prototype modular reactor -- including demonstration factory components and a mockup of the reactor itself -- as early as 2014, for less than a billion dollars. A mini-reactor could ring up at less than $200 million, he said, or at $300 million to $400 million with 20 years of fuel. At $3,000 to $4,000 per kilowatt, he said, that would amount to significant savings over estimates of $4,000 to $6,000 per kilowatt for construction alone with traditional plant designs. To get a design ready to build, Sanders is urging a partnership between the government and the private sector. "If it's totally a government research program, labs can take 20 to 30 years" to finish such projects, he said. "If it becomes a research science project, it could go on forever." New approach, old debates So far, there is no sign that the government's nuclear gatekeeper, NRC, is wowed by the small-reactor designs. NRC's Office of New Reactors warned Babcock & Wilcox in June that the agency "will need to limit interactions with the designers of small power reactors to occasional meetings or other nonresource-intensive activities" over the next two years because of a crowded schedule of work on other proposals. Meanwhile, opponents of nuclear technologies are not convinced that small reactors are an improvement over traditional designs. Arjun Makhijani, who heads the Institute for Energy and Environmental Research, a think tank that advocates against nuclear power, sees disseminating the technology as incompatible with controlling it. "A lot of the proliferation issue is not linked to having or not having plutonium or highly enriched uranium, but who has the expertise to have or make bombs," Makhijani said. "In order to spread nuclear technologies, you have to have the people who have the expertise in nuclear engineering, who know about nuclear materials and chain reactions and things like that -- the same expertise for nuclear bombs. That doesn't suffice for you to make a bomb, but then if you clandestinely acquire the materials, then you can make a bomb." Peter Wilk, acting program director for safe energy with Physicians for Social Responsibility, an anti-nuclear group, argues that expanding nuclear power use runs counter to the goal of nonproliferation. "The whole proposition presupposes an ... international economy in which more and more fuel is produced and more and more waste must be dealt with, which only makes those problems that are still unsolved larger," he said. "It may or may not do a better job of preventing the host country from literally getting their hands on it, but it doesn't reduce the amount of fuel in the world or the amount of waste in the world," Wilk added. And then there is the issue of public opinion. "Imagine that Americans would agree to take the waste that is generated in other countries and deal with it here," Makhijani said. "At the present moment, it should be confined to the level of the fantastic, or even the surreal. If [the technology's backers] could come up with a plan for the waste, then we could talk about export." Makhijani pointed to a widely touted French process for recycling nuclear waste as a red herring (ClimateWire, May 18). "It's a mythology that it ameliorates the waste problem," he said. According to Makhijani's calculations, the French recycling process generates far more radioactive waste than it cleans up. One category of highly radioactive material, which ends up stored in glass "logs" for burial, is reduced, he said. But in processing the waste, about six times the original volume of waste is produced, he said. Much of that must be buried deep underground, and the discharge of contaminated wastewater used in recycling has angered neighboring countries, he said. Operational risk, of course, is another major concern. "One has reduced the amount of unnecessary risk," Wilke said, "but it's still unnecessary risk." He added, "I get the theory that smaller, newer, ought to be safer. The question is: Why pursue this when there are so many better alternatives?" To Sandia's Sanders, Wilke is asking the wrong question. With the governments of major economies like China, Russia and Japan putting support and cash into nuclear technologies, the power plants are here to stay, he believes. "There's going to be a thousand reactors built over the next 50 years," he said. "The question is: Are we building them, or are we just importing them?"



SMRs solve Iran proliferation
Goodby and Heiskanen ‘12 (James,  former arms control negotiator and a Hoover Institution Fellow, Markku, Associate and Program Director of The Asia Institute at the Kyung Hee University in Seoul [“The Seoul Nuclear Security Summit: New Thinking in Northeast Asia?” March 20th, http://nautilus.org/napsnet/napsnet-policy-forum/the-seoul-nuclear-security-summit-new-thinking-in-northeast-asia/)

The nuclear crises in the Middle East and Northeast Asia and the stalled promise of a nuclear renaissance in civil nuclear power could all be solved by a more rational approach to the generation of electric power. Although it will take years before the current, outdated system is replaced, the Seoul meeting could provide a political impetus. The new system would rest on three legs: small modular reactors (“mini-reactors”), internationally managed nuclear fuel services, and increasing reliance on the distributed (local) generation of electricity. After the disaster in Fukushima, there has been an understandable retreat from plans for large-scale reactors, with their inevitable safety issues. A vivid example of this reaction is found in Germany, which has cancelled its plans to increase the generation of electricity from nuclear reactors even though they are cleaner and more dependable than most other sources currently available. Vulnerabilities and inefficiencies of long-distance transmission lines point to a paradigm for generation and distribution of electric power that is more local – connected to national grids, to be sure, but able to operate independently of them. This is an ideal situation for mini-reactors, which are safer and less prone to encourage the spread of nuclear weapons. Internationally managed nuclear fuel services already exist and the security of supply can be assured by policies that foster more fuel service centers in Asia and elsewhere, including in the United States. These factors would enable suppliers of mini-reactors to expand their business to nations like North Korea and Iran under IAEA safeguards. The relevance of this energy paradigm to resolving the issues in North Korea and Iran is evident: both nations could develop civil nuclear programs with assured supplies of nuclear fuel from multiple internationally managed fuel service centers in Russia, China, and Western Europe while avoiding the ambiguity of nationally operated plutonium reprocessing and uranium enrichment. Reliance on distributed generation of electricity would be more efficient and less prone to blackouts. And the presence of a level playing field should be apparent from the fact that similar arrangements would be the 21st-century way of generating electricity from nuclear energy in the developed economies as well as in energy-starved economies such as India and China.



This exposes Iran’s intent- solves proliferation and checks Israeli strikes
Ross ‘12 (Dennis, counselor at The Washington Institute, previously served as special assistant to President Obama and senior director for the central region at the National Security Council. “Calling Iran’s Bluff: It’s Time to Offer Tehran a Civilian Nuclear Program,” June 15th, http://www.tnr.com/article/politics/104085/calling-iran%E2%80%99s-bluff-its-time-offer-iran-civilian-nuclear-program?page=0,0)

It's clear what the diplomacy around such a comprehensive proposal would entail: We would offer Iran a civil nuclear power capability—and if they reject the proposal, it would be presented to the public as a declaration that the Iranians want a nuclear weapons capability not civil nuclear power. Abandoning incremental step-by-step negotiations for a more direct end-state proposal of this sort offers obvious and not-so-obvious diplomatic advantages. First, the Israelis are much more likely to hold off if they know that this is the aim of the talks. Determining the end-state of Iran’s nuclear program matters much more to them than stopping the clock temporarily, particularly because they fear the price for producing the latter would be the easing of pressure on Iran. Second, and more importantly, we need a credible basis for using force if it comes to it. Context matters. It matters because the use of force is a means not an end. Iran has the know-how and the engineering capability to reconstitute its nuclear program, so it will be critical to maintain sanctions even after force has been used—and that requires that much of the international community accepts that the use of force was justified. If we or the Israelis use force, it is essential that we be seen as first having tried everything short of force and that the Iranians effectively brought this on themselves. The point is that we can only demonstrate that diplomacy was tried and failed—that we and/or the Israelis were left with no choice but to use force—if we first directly offer to Iran the possibility of a civilian nuclear program. The irony is that the best way to give diplomacy a chance to succeed is for the Iranians to know we are not afraid of diplomacy failing and we are prepared to use force if it does. Indeed, history shows that nothing concentrates the Iranian government's mind like the real prospect of force being used against it. When, in 2003, the Iranians thought they were next after the U.S. military defeated the Iraqi army in three weeks—an army the Iranians could not defeat in eight-and-a-half years—they altered their position and agreed to suspend uranium enrichment. Ultimately, Ali Khamenei’s most important objective is to die in office of natural causes. But the first step for the 5+1 will be to move away from the step-by-step approach and to begin focusing on outcomes rather than interim steps. The current incrementalism is a trap that could either force us to walk away from talks prematurely, or continue them in a way that will leave the Israelis believing the 5+1 is dragging out talks to pre-empt the Israeli use of force—a perception that will make it more likely Israel will feel compelled to act, not less. A process geared to clarifying whether a real deal is possible with Iran will require putting a credible proposal on the table. It may take some time to reach agreement with the other members of the 5+1, but once that's done, it will have the benefit of clarifying the actual state of our negotiations with Iran. Best of all, it will signal that we are ready for either outcome: a diplomatic deal, or a diplomatic failure—with all that implies about our readiness to use force.
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First is Small Modular Nuclear Reactor solves-
SMR’s are an energy game changer- but purchasing agreements are key to jump-start the industry 
Madia (Chairman of the Board of Overseers and Vice President for the NAL at Stanford and was the Laboratory Director at the Oak Ridge National Laboratory and the Pacific Northwest National Laboratory) ‘12 (William Madia, Stanford Energy Journal, Dr. Madia serves as Chairman of the Board of Overseers and Vice President for the SLAC National Accelerator Laboratory at Stanford University.  Previously, he was the Laboratory Director at the Oak Ridge National Laboratory from 2000-2004 and the Pacific Northwest National Laboratory from 1994-1999., “SMALL MODULAR REACTORS: A POTENTIAL GAME-CHANGING TECHNOLOGY”, http://energyclub.stanford.edu/index.php/Journal/Small_Modular_Reactors_by_William_Madia, Spring 2012, LEQ)

There is a new type of nuclear power plant (NPP) under development that has the potential to be a game changer in the power generation market: the small modular reactor (SMR).  Examples of these reactors that are in the 50-225 megawatt electric (MW) range can be found in the designs being developed and advanced by Generation mPower (http://generationmpower.com/), NuScale (http://nuscale.com/), the South Korean SMART reactor (http://smart.kaeri.re.kr/) and Westinghouse (http://www.westinghousenuclear.com/smr/index.htm/). Some SMR concepts are up to 20 times smaller than traditional nuclear plants Today’s reactor designers are looking at concepts that are 5 to 20 times smaller than more traditional gigawatt-scale (GW) plants. The reasons are straightforward; the question is, “Are their assumptions correct?” The first assumption is enhanced safety. GW-scale NPPs require sophisticated designs and cooling systems in case of a total loss of station power, as happened at Fukushima due to the earthquake and tsunami. These ensure the power plant will be able to cool down rapidly enough, so that the nuclear fuel does not melt and release dangerous radioactive fission products and hydrogen gas. SMRs are sized and designed to be able to cool down without any external power or human actions for quite some time without causing damage to the nuclear fuel. The second assumption is economics. GW-scale NPPs cost $6 billion to $10 billion to build. Very few utilities can afford to put this much debt on their balance sheets. SMRs offer the possibility of installing 50-225 MW of power per module at a total cost that is manageable for most utilities. Furthermore, modular configurations allow the utilities to deploy a more tailored power generation capacity, and that capacity can be expanded incrementally. In principle, early modules could be brought on line and begin producing revenues, which could then be used to fund the addition of more modules, if power needs arise. The third assumption is based on market need and fit. Utilities are retiring old fossil fuel plants. Many of them are in the few hundred MW range and are located near load centers and where transmission capacity currently exists. SMRs might be able to compete in the fossil re-power markets where operators don’t need a GW of power to serve their needs. This kind of “plug and play” modality for NPPs is not feasible with many of the current large-scale designs, thus giving carbon-free nuclear power an entry into many of the smaller markets, currently not served by these technologies. There are numerous reasons why SMRs might be viable today. Throughout the history of NPP development, plants grew in size based on classic “economies of scale” considerations. Bigger was cheaper when viewed on a cost per installed kilowatt basis. The drivers that caused the industry to build bigger and bigger NPPs are being offset today by various considerations that make this new breed of SMRs viable. Factory manufacturing is one of these considerations. Most SMRs are small enough to allow them to be factory built and shipped by rail or barge to the power plant sites. Numerous industry “rules of thumb” for factory manufacturing show dramatic savings as compared to “on-site” outdoor building methods. 
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Significant schedule advantages are also available because weather delay considerations are reduced. Of course, from a total cost perspective, some of these savings will be offset by the capital costs associated with building multiple modules to get the same total power output. Based on analyses I have seen, overnight costs in the range of $5000 to $8000 per installed kilowatt are achievable. If these analyses are correct, it means that the economies of scale arguments that drove current designs to GW scales could be countered by the simplicity and factory-build possibilities of SMRs. No one has yet obtained a design certification from the Nuclear Regulatory Commission (NRC) for an SMR, so we must consider licensing to be one of the largest unknowns facing these new designs. Nevertheless, since the most developed of the SMRs are mostly based on proven and licensed components and are configured at power levels that are passively safe, we should not expect many new significant licensing issues to be raised for this class of reactor. Still, the NRC will need to address issues uniquely associated with SMRs, such as the number of reactor modules any one reactor operator can safely operate and the size of the emergency planning zone for SMRs. To determine if SMRs hold the potential for changing the game in carbon-free power generation, it is imperative that we test the design, engineering, licensing, and economic assumptions with some sort of public-private development and demonstration program. Instead of having government simply invest in research and development to “buy down” the risks associated with SMRs, I propose a more novel approach. Since the federal government is a major power consumer, it should commit to being the “first mover” of SMRs. This means purchasing the first few hundred MWs of SMR generation capacity and dedicating it to federal use. The advantages of this approach are straightforward. The government would both reduce licensing and economic risks to the point where utilities might invest in subsequent units, thus jumpstarting the SMR industry. It would then also be the recipient of additional carbon-free energy generation capacity. This seems like a very sensible role for government to play without getting into the heavy politics of nuclear waste, corporate welfare, or carbon taxes. If we want to deploy power generation technologies that can realize near-term impact on carbon emissions safely, reliably, economically, at scale, and at total costs that are manageable on the balance sheets of most utilities, we must consider SMRs as a key component of our national energy strategy.



And a purchase-power agreement solves best- generates learning benefits - the most qualified studies go aff- this comes from a 140 page U of Chicago economic study with over 100 authors that took 6 years
Rosner, Goldberg, and Hezir et. al. ‘11 (Robert Rosner, Robert Rosner is an astrophysicist and founding director of the Energy Policy Institute at Chicago. He was the director of Argonne National Laboratory from 2005 to 2009, and Stephen Goldberg, Energy Policy Institute at Chicago, The Harris School of Public Policy Studies, Joseph S. Hezir, Principal, EOP Foundation, Inc., Many people have made generous and valuable contributions to this study. Professor Geoff Rothwell, Stanford University, provided the study team with the core and supplemental analyses and very timely and pragmatic advice. Dr. J’Tia Taylor, Argonne National Laboratory, supported Dr. Rothwell in these analyses. Deserving special mention is Allen Sanderson of the Economics Department at the University of Chicago, who provided insightful comments and suggested improvements to the study. Constructive suggestions have been received from Dr. Pete Lyons, DOE Assistant Secretary of Nuclear Energy; Dr. Pete Miller, former DOE Assistant Secretary of Nuclear Energy; John Kelly, DOE Deputy Assistant Secretary for Nuclear Reactor Technologies; Matt Crozat, DOE Special Assistant to the Assistant Secretary for Nuclear Energy; Vic Reis, DOE Senior Advisor to the Under Secretary for Science; and Craig Welling, DOE Deputy Office Director, Advanced Reactor Concepts Office, as well as Tim Beville and the staff of DOE’s Advanced Reactor Concepts Office. The study team also would like to acknowledge the comments and useful suggestions the study team received during the peer review process from the nuclear industry, the utility sector, and the financial sector. Reviewers included the following: Rich Singer, VP Fuels, Emissions, and Transportation, MidAmerican Energy Co.; Jeff Kaman, Energy Manager, John Deere; Dorothy R. Davidson, VP Strategic Programs, AREVA; T. J. Kim, Director—Regulatory Affairs & Licensing, Generation mPower, Babcock & Wilcox; Amir Shahkarami, Senior Vice President, Generation, Exelon Corp.; Michael G. Anness, Small Modular Reactor Product Manager, Research & Technology, Westinghouse Electric Co.; Matthew H. Kelley and Clark Mykoff, Decision Analysis, Research & Technology, Westinghouse Electric Co.; George A. Davis, Manager, New Plant Government Programs, Westinghouse Electric Co.; Christofer Mowry, President, Babcock & Wilcox Nuclear Energy, Inc.; Ellen Lapson, Managing Director, Fitch Ratings; Stephen A. Byrne, Executive Vice President, Generation & Transmission Chief Operating Officer, South Carolina Electric & Gas Company; Paul Longsworth, Vice President, New Ventures, Fluor; Ted Feigenbaum, Project Director, Bechtel Corp.; Kennette Benedict, Executive Director, Bulletin of the Atomic Scientist; Bruce Landrey, CMO, NuScale; Dick Sandvik, NuScale; and Andrea Sterdis, Senior Manager of Strategic Nuclear Expansion, Tennessee Valley Authority. The authors especially would like to acknowledge the discerning comments from Marilyn Kray, Vice-President at Exelon, throughout the course of the study, “Small Modular Reactors – Key to Future Nuclear Power”, http://epic.uchicago.edu/sites/epic.uchicago.edu/files/uploads/SMRWhite_Paper_Dec.14.2011copy.pdf, November 2011, LEQ)


6.2 GOVERNMENT SPONSORSHIP OF MARKET TRANSFORMATION INCENTIVES Similar to other important energy technologies, such as energy storage and renewables, “market pull” activities coupled with the traditional “technology push” activities would significantly increase the likelihood of timely and successful commercialization. Market transformation incentives serve two important objectives. They facilitate demand for the off-take of SMR plants, thus reducing market risk and helping to attract private investment without high risk premiums. In addition, if such market transformation opportunities could be targeted to higher price electricity markets or higher value electricity applications, they would significantly reduce the cost of any companion production incentives. There are three special market opportunities that may provide the additional market pull needed to successfully commercialize SMRs: the federal government, international applications, and the need for replacement of existing coal generation plants. 6.2.1 Purchase Power Agreements with Federal Agency Facilities Federal facilities could be the initial customer for the output of the LEAD or FOAK SMR plants. The federal government is the largest single consumer of electricity in the U.S., but its use of electricity is widely dispersed geographically and highly fragmented institutionally (i.e., many suppliers and customers). Current federal electricity procurement policies do not encourage aggregation of demand, nor do they allow for agencies to enter into long-term contracts that are “bankable” by suppliers. President Obama has sought to place federal agencies in the vanguard of efforts to adopt clean energy technologies and reduce greenhouse gas emissions. Executive Order 13514, issued on October 5, 2009, calls for reductions in greenhouse gases by all federal agencies, with DOE establishing a target of a 28% reduction by 2020, including greenhouse gases associated with purchased electricity. SMRs provide one potential option to meet the President’s Executive Order. One or more federal agency facilities that can be cost effectively connected to an SMR plant could agree to contract to purchase the bulk of the power output from a privately developed and financed LEAD plant. 46 A LEAD plant, even without the benefits of learning, could offer electricity to federal facilities at prices competitive with the unsubsidized significant cost of other clean energy technologies. Table 4 shows that the LCOE estimates for the LEAD and FOAK-1plants are in the range of the unsubsidized national LCOE estimates for other clean electricity generation technologies (based on the current state of maturity of the other technologies). All of these technologies should experience additional learning improvements over time. However, as presented earlier in the learning model analysis, the study team anticipates significantly greater learning improvements in SMR technology that would improve the competitive position of SMRs over time. Additional competitive market opportunities can be identified on a region-specific, technology-specific basis. For example, the Southeast U.S. has limited wind resources. While the region has abundant biomass resources, the estimated unsubsidized cost of biomass electricity is in the range of $90-130 per MWh (9-13¢/kWh), making LEAD and FOAK plants very competitive (prior to consideration of subsidies). 47 
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Competitive pricing is an important, but not the sole, element to successful SMR deployment. A bankable contractual arrangement also is required, and this provides an important opportunity for federal facilities to enter into the necessary purchase power arrangements. However, to provide a “bankable” arrangement to enable the SMR project sponsor to obtain private sector financing, the federal agency purchase agreement may need to provide a guaranteed payment for aggregate output, regardless of actual generation output. 48 Another challenge is to establish a mechanism to aggregate demand among federal electricity consumers if no single federal facility customer has a large enough demand for the output of an SMR module. The study team believes that highlevel federal leadership, such as that exemplified in E.O. 13514, can surmount these challenges and provide critical initial markets for SMR plants.



And United States creates a massive export market for SMR’s – latent nuclear capability ensures speed- significant reduction of emissions
Rosner, Goldberg, and Hezir et. al. ‘11 (Robert Rosner, Robert Rosner is an astrophysicist and founding director of the Energy Policy Institute at Chicago. He was the director of Argonne National Laboratory from 2005 to 2009, and Stephen Goldberg, Energy Policy Institute at Chicago, The Harris School of Public Policy Studies, Joseph S. Hezir, Principal, EOP Foundation, Inc., Many people have made generous and valuable contributions to this study. Professor Geoff Rothwell, Stanford University, provided the study team with the core and supplemental analyses and very timely and pragmatic advice. Dr. J’Tia Taylor, Argonne National Laboratory, supported Dr. Rothwell in these analyses. Deserving special mention is Allen Sanderson of the Economics Department at the University of Chicago, who provided insightful comments and suggested improvements to the study. Constructive suggestions have been received from Dr. Pete Lyons, DOE Assistant Secretary of Nuclear Energy; Dr. Pete Miller, former DOE Assistant Secretary of Nuclear Energy; John Kelly, DOE Deputy Assistant Secretary for Nuclear Reactor Technologies; Matt Crozat, DOE Special Assistant to the Assistant Secretary for Nuclear Energy; Vic Reis, DOE Senior Advisor to the Under Secretary for Science; and Craig Welling, DOE Deputy Office Director, Advanced Reactor Concepts Office, as well as Tim Beville and the staff of DOE’s Advanced Reactor Concepts Office. The study team also would like to acknowledge the comments and useful suggestions the study team received during the peer review process from the nuclear industry, the utility sector, and the financial sector. Reviewers included the following: Rich Singer, VP Fuels, Emissions, and Transportation, MidAmerican Energy Co.; Jeff Kaman, Energy Manager, John Deere; Dorothy R. Davidson, VP Strategic Programs, AREVA; T. J. Kim, Director—Regulatory Affairs & Licensing, Generation mPower, Babcock & Wilcox; Amir Shahkarami, Senior Vice President, Generation, Exelon Corp.; Michael G. Anness, Small Modular Reactor Product Manager, Research & Technology, Westinghouse Electric Co.; Matthew H. Kelley and Clark Mykoff, Decision Analysis, Research & Technology, Westinghouse Electric Co.; George A. Davis, Manager, New Plant Government Programs, Westinghouse Electric Co.; Christofer Mowry, President, Babcock & Wilcox Nuclear Energy, Inc.; Ellen Lapson, Managing Director, Fitch Ratings; Stephen A. Byrne, Executive Vice President, Generation & Transmission Chief Operating Officer, South Carolina Electric & Gas Company; Paul Longsworth, Vice President, New Ventures, Fluor; Ted Feigenbaum, Project Director, Bechtel Corp.; Kennette Benedict, Executive Director, Bulletin of the Atomic Scientist; Bruce Landrey, CMO, NuScale; Dick Sandvik, NuScale; and Andrea Sterdis, Senior Manager of Strategic Nuclear Expansion, Tennessee Valley Authority. The authors especially would like to acknowledge the discerning comments from Marilyn Kray, Vice-President at Exelon, throughout the course of the study, “Small Modular Reactors – Key to Future Nuclear Power”, http://epic.uchicago.edu/sites/epic.uchicago.edu/files/uploads/SMRWhite_Paper_Dec.14.2011copy.pdf, November 2011, LEQ)


As stated earlier, SMRs have the potential to achieve significant greenhouse gas emission reductions. They could provide alternative base load power generation to facilitate the retirement of older, smaller, and less efficient coal generation plants that would, otherwise, not be good candidates for retrofitting carbon capture and storage technology. They could be deployed in regions of the U.S. and the world that have less potential for other forms of carbon-free electricity, such as solar or wind energy. There may be technical or market constraints, such as projected electricity demand growth and transmission capacity, which would support SMR deployment but not GW-scale LWRs. From the on-shore manufacturing perspective, a key point is that the manufacturing base needed for SMRs can be developed domestically. Thus, while the large commercial LWR industry is seeking to transplant portions of its supply chain from current foreign sources to the U.S., the SMR industry offers the potential to establish a large domestic manufacturing base building upon already existing U.S. manufacturing infrastructure and capability, including the Naval shipbuilding and underutilized domestic nuclear component and equipment plants. The study team learned that a number of sustainable domestic jobs could be created – that is, the full panoply of design, manufacturing, supplier, and construction activities – if the U.S. can establish itself as a credible and substantial designer and manufacturer of SMRs. While many SMR technologies are being studied around the world, a strong U.S. commercialization program can enable U.S. industry to be first to market SMRs, thereby serving as a fulcrum for export growth as well as a lever in influencing international decisions on deploying both nuclear reactor and nuclear fuel cycle technology. A viable U.S.-centric SMR industry would enable the U.S. to recapture technological leadership in commercial nuclear technology, which has been lost to suppliers in France, Japan, Korea, Russia, and, now rapidly emerging, China.


Second- the Department of Defense is key - a demonstration project coupled with purchasing is best 
Andres and Breetz ‘11 (Richard B. Andres is professor of National Security Strategy at the National War College and a Senior Fellow and Energy and Environmental Security and Policy chair in the Center for Strategic Research, Institute for National Strategic Studies, at the National Defense University, Hanna L. Breetz is a doctoral candidate in the Department of Political Science at the Massachusetts Institute of Technology, “Small Nuclear Reactors  for Military Installations: Capabilities, Costs, and Technological Implications”, February 16, 2011, LEQ)

DoD as first Mover Thus far, this paper has reviewed two of DOD’s most pressing energy vulnerabilities—grid insecurity and fuel convoys—and explored how they could be addressed by small reactors. We acknowledge that there are many un- certainties and risks associated with these reactors. On the other hand, failing to pursue these technologies raises its own set of risks for DOD, which we review in this section: first, small reactors may fail to be commercialized in the United States; second, the designs that get locked in by the private market may not be optimal for DOD’s needs; and third, expertise on small reactors may become concentrated in foreign countries. By taking an early “first mover” role in the small reactor market, DOD could mitigate these risks and secure the long-term availability and appropriateness of these technologies for U.S. military applications. The “Valley of Death.” Given the promise that small reactors hold for military installations and mo- bility, DOD has a compelling interest in ensuring that they make the leap from paper to production. How- ever, if DOD does not provide an initial demonstration and market, there is a chance that the U.S. small reactor industry may never get off the ground. The leap from the laboratory to the marketplace is so difficult to bridge that it is widely referred to as the “Valley of Death.” Many promising technologies are never commercialized due to a variety of market failures— including technical and financial uncertainties, information asymmetries, capital market imperfections, transaction costs, and environmental and security externalities—that impede financing and early adoption and can lock innovative technologies out of the mar- ketplace.28 In such cases, the Government can help a worthy technology to bridge the Valley of Death by accepting the first mover costs and demonstrating the technology’s scientific and economic viability.29 Historically, nuclear power has been “the most clear-cut example . . . of an important general-purpose technology that in the absence of military and defense- related procurement would not have been developed at all.”30 Government involvement is likely to be crucial for innovative, next-generation nuclear technology as well. Despite the widespread revival of interest in nuclear energy, Daniel Ingersoll has argued that radically innovative designs face an uphill battle, as “the high capital cost of nuclear plants and the painful lessons learned during the first nuclear era have created a pre- vailing fear of first-of-a-kind designs.”31 In addition, Massachusetts Institute of Technology reports on the Future of Nuclear Power called for the Government to provide modest “first mover” assistance to the private sector due to several barriers that have hindered the nuclear renaissance, such as securing high up-front costs of site-banking, gaining NRC certification for new technologies, and demonstrating technical viability.32 It is possible, of course, that small reactors will achieve commercialization without DOD assistance. As discussed above, they have garnered increasing attention in the energy community. Several analysts have even ar- gued that small reactors could play a key role in the sec- ond nuclear era, given that they may be the only reactors within the means of many U.S. utilities and developing countries.33 However, given the tremendous regulatory hurdles and technical and financial uncertainties, it appears far from certain that the U.S. small reactor industry will take off. If DOD wants to ensure that small reactors are available in the future, then it should pursue a leadership role now. 



DOD implementation is vital to get optimal capabilities- key to solvency- this takes out any free market or States counterplans
Andres and Breetz ‘11 (Richard B. Andres is professor of National Security Strategy at the National War College and a Senior Fellow and Energy and Environmental Security and Policy chair in the Center for Strategic Research, Institute for National Strategic Studies, at the National Defense University, Hanna L. Breetz is a doctoral candidate in the Department of Political Science at the Massachusetts Institute of Technology, “Small Nuclear Reactors  for Military Installations: Capabilities, Costs, and Technological Implications”, February 16, 2011, LEQ)

Technological Lock-in. A second risk is that if small reactors do reach the market without DOD assistance, the designs that succeed may not be optimal for DOD’s applications. Due to a variety of positive feedback and increasing returns to adoption (including demonstration effects, technological interdependence, net- work and learning effects, and economies of scale), the designs that are initially developed can become “locked in.”34 Competing designs—even if they are superior in some respects or better for certain market segments— can face barriers to entry that lock them out of the market. If DOD wants to ensure that its preferred designs are not locked out, then it should take a first mover role on small reactors. It is far too early to gauge whether the private market and DOD have aligned interests in reactor designs. On one hand, Matthew Bunn and Martin Malin argue that what the world needs is cheaper, safer, more secure, and more proliferation-resistant nuclear reactors; presumably, many of the same broad qualities would be favored by DOD.35 There are many varied market niches that could be filled by small reactors, because there are many different applications and settings in which they can be used, and it is quite possible that some of those niches will be compatible with DOD’s interests.36 On the other hand, DOD may have specific needs (transportability, for instance) that would not be a high priority for any other market segment. Moreover, while DOD has unique technical and organizational capabilities that could enable it to pursue more radically innovative reactor lines, DOE has indicated that it will focus its initial small reactor deployment efforts on LWR designs.37 If DOD wants to ensure that its preferred reactors are developed and available in the future, it should take a leadership role now. Taking a first mover role does not necessarily mean that DOD would be “picking a winner” among small reactors, as the market will probably pursue multiple types of small reactors. Nevertheless, DOD leadership would likely have a profound effect on the industry’s timeline and trajectory. 



Third is the licensing process- 
A DOD Power-Purchase Agreement is key to resolve NRC’s lack of licensing experience- this shapes the global future for nuclear power
Cunningham 10/16 (Nick, Policy Analyst for Energy and Climate at the American Security Project, “Small Modular Reactors: A Possible Path Forward for Nuclear Power,” October 16th, http://americansecurityproject.org/ASP%20Reports/Ref%200087%20-%20Small%20Modular%20Reactors.pdf)

The most difficult challenge currently facing SMRs is the institutional barriers. Currently, the Nuclear Regulatory Commission has not certified a single SMR design. Despite the variety of SMR designs from several nuclear vendors, the NRC has lacked sufficient human and technical capacity to license small modular reactors in the past. 33 Even as policymakers have expressed greater interest in SMRs in recent years, the licensing process for a new design takes several years at a cost of hundreds of millions of dollars. 34 Also, many regulations create a difficult environment for small reactors and favor large reactors. For example, the NRC requires 10 mile emergency planning zones around nuclear power plants, making it difficult to site a small reactor near urban centers where it could be used for energy applications other than centralized electricity generation. 35 SMRs will need to overcome this long history of institutional bias towards large reactors. As the most prominent licensing body for the nuclear industry worldwide, the NRC to a certain degree, shapes the global future for nuclear power. If the NRC does not lead on small modular reactors, it may be an uphill battle for the SMR industry No Performance History The nuclear industry has maintained a high performance standard with its fleet of large light water reactors, and SMRs would need to demonstrate the same high performance. However, as with any new technology, SMRs have no track record to prove their performance. The industry lacks a credible demonstration project that would inform future projects and inspire confidence. 36 SMRS need to demonstrate advantages over conventional plants, including advantages in cost, safety and flexibility. Looking forward, this creates a “chicken and egg” problem. In order to bring costs down, nuclear vendors will need a high-tech manufacturing facility to mass produce small reactors. However, in order to justify the construction of such a facility, the industry estimates it will need to book dozens of orders upfront. It cannot book these orders without proof of cost, safety and performance. Industry leaders are hesitant to be the “first-mover” in an uncertain market, and governments are reluctant to provide incentives or invest in unproven products. Safety Concerns While there are real safety benefits of SMRs, critics site new safety concerns with SMRs that are not associated with conventional nuclear plants. The owner of small modular reactors would need to manage, inspect, and maintain more reactors for the same amount of power output as a single large reactor. 37 The industry needs to prove that the inherent safety benefits of SMRs over large reactors outweigh the downsides. Nuclear Waste Disposal of spent nuclear fuel has confounded the nuclear industry for decades and the problem of waste disposal will still need to be dealt with for SMRs. While large reactors suffer from the same problem, expanding the use of SMRs would mean waste from more reactor sites would need to be coordinated. 38 The quantity of waste may not change, but a given amount of waste is easier to manage from one site, rather than multiple. The problem of disposing nuclear waste is a serious one, and the lack of a solution despite 30 years of debate is troubling. In January 2010, President Obama setup a Blue Ribbon Commission (BRC) to study the problem and to recommend actions to finally address the nuclear waste problem. The BRC recommended the establishment of a consent-based approach to siting a waste facility, the development of interim storage facilities, the creation of a separate government entity tasked only with addressing nuclear waste, as well as several other recommendations. 39 The recommendations will be difficult to pass through Congress, but until resolved, the nuclear waste problem will bedevil the entire nuclear industry, including SMRs. Low Natural Gas Prices Another problem that is not unique to SMRs, but plagues the nuclear industry as a whole, is the current low prices of natural gas. Due to major advances in hydraulic fracturing and horizontal drilling, the U.S. is awash in natural gas. Prices have plummeted, and the Energy Information Administration (EIA) estimates that prices will rise very slowly over the next two decades. For example, in their 2012 Annual Energy Outlook, the EIA predicts that natural gas prices will not rise back above $6 per million Btu until around 2030. 40 SMRs may need natural gas prices to reach $7 or $8 per million Btu to be competitive. 41 This makes any new nuclear power plant, including an SMR, uneconomical compared to natural gas. Unless natural gas prices rise more quickly than expected, or Congress implements a price on carbon, nuclear power may struggle to compete. Progress in Rolling Out SMRs In recent years, the government has tried to provide incentives to kick-start the moribund nuclear industry. As part of the Energy Policy Act of 2005, loan guarantees and risk insurance were extended to new nuclear power plants. 42 However, although loan guarantees have provided enough support to help four new reactors move forward, these have proven to be the exception. Looking foward, it will be exceedingly difficult to build additional large nuclear power plants. Policymakers have become increasingly interested in making SMRs a reality as an alternative to large plants. In January 2012, the Department of Energy announced a new initiative to support SMR development. DOE plans on spending $452 million over the next five years (subject to congressional appropriations) to help nuclear vendors through the design and licensing process. 43 The program will provide 50% of the cost in the form of a grant while the industry would need to pay for the other half. DOE stated that it is looking for designs that can be licensed and up and running by 2022. Several companies have applied for the funding. More Needs To Be Done Several of the issues discussed above – difficult in licensing, unproven projects, and a “first-mover” problem – present a role for the government. The NRC can work with nuclear vendors through the licensing process to reduce the time required for licenses to be issued. Reducing the time and cost for design licensing will accelerate the development of SMRs. Also, the NRC and other agencies can devise ways to support the first wave of demonstration projects. For example, the Department of Defense, with its large procurement budget, can purchase SMRs for its military installations. Government entities can establish long-term power purchasing agreements (PPAs) to provide a minimum level of demand for SMRs. This will allow the industry to book early orders, prove the concept and bring down costs.



That builds NRC expertise
CSPO ’10 (Consortium for Science, Policy and Outcomes at ASU, “four policy principles for energy innovation & climate change: a synthesis”, June, http://www.catf.us/resources/publications/files/Synthesis.pdf)

Government purchase of new technologies is a powerful way to accelerate innovation through increased demand (Principle 3a). We explore how this principle can be applied by considering how the DoD could purchase new nuclear reactor designs to meet electric power needs for DoD bases and operations. Small modular nuclear power reactors (SMRs), which generate less than 300 MW of power (as compared to more typical reactors built in the 1000 MW range) are often listed as a potentially transformative energy technology. While typical traditional large-scale nuclear power plants can cost five to eight billion dollars, smaller nuclear reactors could be developed at smaller scale, thus not presenting a “bet the company” financial risk. SMRs could potentially be mass manufactured as standardized modules and then delivered to sites, which could significantly reduce costs per unit of installed capacity as compared to today’s large scale conventional reactor designs. It is likely that some advanced reactors designs – including molten salt reactors and reactors utilizing thorium fuels – could be developed as SMRs. Each of these designs offers some combination of inherently safe operation, very little nuclear proliferation risk, relatively small nuclear waste management needs, very abundant domestic fuel resources, and high power densities – all of which are desirable attributes for significant expansion of nuclear energy. Currently, several corporations have been developing small nuclear reactors. Table 2 lists several of these companies and their reactor power capacities, as well as an indication of the other types of reactor innovations that are being incorporated into the designs. Some of these technologies depend on the well-established light water reactor, while others use higher energy neutrons, coolants capable of higher temperature operation, and other innovative approaches. Some of these companies, such as NuScale, intend to be able to connect as many as 24 different nuclear modules together to form one larger nuclear power plant. In addition to the different power ranges described in Table 2, these reactors vary greatly in size, some being only 3 to 6 feet on each side, while the NuScale reactor is 60 feet long and 14 feet in diameter. Further, many of these reactors produce significant amounts of high-temperature heat, which can be harnessed for process heating, gas turbine generators, and other operations. One major obstacle is to rapid commercialization and development are prolonged multi-year licensing times with the Nuclear Regulatory Commission. Currently, the NRC will not consider a reactor for licensing unless there is a power utility already prepared to purchase the device. Recent Senate legislation introduced by Senator Jeff Bingaman (D-NM) has pushed for DOE support in bringing down reactor costs and in helping to license and certify two reactor designs with the NRC. Some additional opportunities to facilitate the NRC licensing process for innovative small modular reactors would be to fund NRC to conduct participatory research to get ahead of potential license applications (this might require ~$100million/year) and potentially revise the current requirement that licensing fees cover nearly all NRC licensing review costs. One option for accelerating SMR development and commercialization, would be for DOD to establish SMR procurement specifications (to include cost) and agree to purchase a sufficient amount of SMR’s to underwrite private sector SMR development. Of note here may be that DARPA recently (3/30/10) issued a “Request for Information (RFI) on Deployable Reactor Technologies for Generating Power and Logistic Fuels”2 that specifies may features that would be highly desirable in an advanced commercial SMR. While other specifications including coproduction of mobility fuel are different than those of a commercial SMR power reactor, it is likely that a core reactor design meeting the DARPA inquiry specifications would be adaptable to commercial applications. While nuclear reactors purchased and used by DOD are potentially exempt from many NRC licensing requirements3, any reactor design resulting from a DOD procurement contract would need to proceed through NRC licensing before it could be commercially offered. Successful use of procured SMR’s for DOD purposes could provide the knowledge and operational experience needed to aid NRC licensing and it might be possible for the SMR contractor to begin licensing at some point in the SMR development process4. Potential purchase of small modular nuclear reactors would be a powerful but proven way in which government procurement of new energy technologies could encourage innovation. Public procurement of other renewable energy technologies could be similarly important.



Fourth is waste- 
Small modular reactors are built underground- solves waste, cost, and safety
Giraud et. al. ‘10 (Kellen M. Giraud is a nuclear engineer for Babcock and Wilcox and a Ph.D. student at Idaho State University. Jay F. Kunze, a licensed professional engineer and an ASME Fellow, is professor and chair of nuclear engineering at Idaho State University. James M. Mahar is a geotechnical engineer and licensed geologist, and professor of civil engineering at Idaho State University. Carl W. Myers is an affiliate at Los Alamos National Laboratory, where he was the director of the Earth and Environmental Sciences Division“Below the Horizon,” Mechanical Engineering 132. 12 (Dec 2010): 30-34.)

There is an innovative solution to both the perception and safety problems—a solution that offers many other technical advantages. The concept is to place new nuclear reactors in integrated underground facilities. In addition to bringing substantial increases in safety and security, underground nuclear complexes would also greatly reduce the capital and operating costs and essentially eliminate the concerns of the public with high—level nuclear waste transportation. Co—locating reactors with reprocessing and fuel manufacturing fàcilities—all underground—would reduce proliferation risks associated with transportation of nuclear materials over long distances. Changing the industry’s conception of what a power plant should look like won’t be easy. And the biggest practical hurdle to building underground nuclear parks is the common perception that it would be excessively complicated and prohibitively expensive to construct something as complex as a nuclear power plant deep underground. We have looked into those objections, and have discovered that they are not as formidable as first thought. A nuclear power plant can be thought of as three domains: the reactor area, the electricity generation area, and auxiliary areas. For example, assuming a Genlil light water reactor design, the reactor area includes all the equipment for generating steam, from the heat exchangers or moisture separa tors (depending on whether the water is pressurized or boiled) to the reactor vessels to the containment struc ture. This is an area that is unique to a nuclear power plant. It’s also the domain that is under the most strict requirements for the arrangement of its components. The electricity generation equipment includes high and low pressure turbines, condensers, a moisture separator heater, and the generator. The turbines and generator are typically aligned in a ro’ with other equipment located in the surrounding space. The entire electricity generation equipment could prob ably he placed in a volume approximately 35 tèet high by 35 feet wide by 200 fet long, with the exception of condensers, which take up significant space beneath low—pressure turbines. Auxiliary areas of a nuclear power plant include such facilities as control rooms, emergency power systems. fuel storage, chemical and volume control systems, and waste heat removal systems. In general. the auxiliary facilities can be laid out in the manner that’s most convenient, with the exception of the spent fuel pool, which must be accessible from the reactor room. With nuclear power plants typically being sited on large parcels of land, designers have not had to concern themselves to a great extent with the volume of the var ious components. But to propose placing such facilities deep underground changes the C21CLIIUS. Underground spaces are, by their very nature, limited in volume that can be economically excavated. As excavation volumes increase, the costs of construction and of support for the excavation increases rapidly. It’s important, then, to get a sense for the minimun volume a functional nuclear power plant could occupy. The pressure vessel for a boiling water reactor is typically around 80 feet tall and 24 feet in dianieter; comparable dimensions for a pressurized water reactor are around 40 feet tall and 18 feet in diameter. The interior volumes of sorne containment structures can be more than 3 million cubic fiet. Sonic of this volume is “empty space” that would not need to be incorporated into an underground nuclear plant. There are designs for very small, modular reactors that cut this volume down considerably: the NuS— cale reactor calls for a containment inner volume of just 11,000 cubic feet, about the size of an apartment. ‘ We have estimated that the volume needed for a single full—size (1,000 MWe) nuclear reactor together with all the generating and auxiliary equiprneiit is approximate ly 2 million cubic feet. While that seems large—it’s the volume of a 12-story cube—tunneling technology has advanced to make such spaces relatively routine to construct, especially when innovative excavation methods are employed. Specialized construction companies use large tunnel boring machines that are capable of driving under ground openings up to 47 feet in diameter through granite-like rock at rates of between 50 and lOO feet per day. (Tunnel lengths should be at least 2,000 feet to take full advantage of tunnel boring machines.) Costs for excavation by tunnel boring machines vary widely based on ground type, lining requirements, and project specifications. Boring through good ground that requires minimal support can cost about $2 per cubic foot, while more challenging conditions may cost upwards of $3.50 per cubic foot. Such costs represent excavation and support alone, and do not include costs for tunnel lining, finishing, or contingency. These additional requirements may be expected to multiply the total cost of excavation by about a factor of three. It would be expected that an underground nuclear plant would be constructed in only the most favorable areas, so excavation may he accomplished for around $6 per cubic foot. So it would be expected that excavation for underground nuclear plants would add millions of dollars to the up-front cost of a nuclear power plant. Do the advantages outweigh those costs? Siting nuclear reactors underground is not a new idea. It can be argued that the first nuclear reactor—the sustained chain reaction devised by a team of scientists and engineers led by Enrico Fermi at the University of Chicago—was effectively underground: the bottom of the pile tinder the bleachers at Stagg Field was a few feet below grade. During the 1950s and 1960s special-purpose and small research reactors were built into excavated sites in Russia. Norway, Sweden, France, and Switzerland, and thus proved by demon stration the overall feasibility of underground reactor placement. However, studies in the 1970s that evaluated underground placement of a large power reactor suggested that the increase in safety and security would not compensate for the additional time and money needed to construct the required chambers, tunnels, and other openings. Instead of installing a single nuclear reactor and its attendant equipment underground, we propose something larger that can make the investment in excavation cost-effective. We propose building several reactors on one site, creating what we call an underground nuclear park that’s analogous to a research or office park. Several reactors would be built into the bedrock some 300 to l,000 feet below the surface. These reactors would share heat rejection systems and storage areas for spent fuel as well as long—term repositories for radioactive waste, which could be built on site. The co—location of so much infrastructure would more than compensate for the costs of excavation. Underground nuclear parks have many advantages over conventional nuclear power plant designs. Locating the reactors a few hundred feet underground in bedrock at a suitable site eliminates the need for containment structures, and the site would be largely impervious to physical attack from terrorists. (Indeed, it would be far easier to secure the few access points to an underground nuclear park than it is to protect the large perimeter of an isolated nuclear power plant.) A properly constructed underground facility would also be less subject to weather—related construction delays or the eflicts of hurricanes, tornadoes, flooding, or heat waves. Also, if designers were careful in the site selection. an underground nuclear park could virtually eliminate the transportation of hazardous nuclear waste material. Spent nuclear fuel could be moved via tunnel from the reactors to an array of storage tunnels; high—level vaste could he permanently stored in another set of tunnels. What’s more, when the reactors reach the end of their productive life, they can be decommissioned in place— essentially buried in their chamber along with the low—level waste produced by those reactors during their decades of operation. That solution would be safer and more cost—effective than conventional decontamination and decommissioning ola surface-sited reactor. There are many differentt ways an underground nuclear park could be built. Perhaps tue most efficient method from an excavation and support standpoint would be to make a single pass with a tunnel horing machine, creating a circular passageway 50 feet wide and a few thousand feet long. Into this tunnel, several reactors and gen erator sets could be constructed, each one occupying one segment along one side of the rectangle. We expect that almost all the components of a nuclear power plant can travel through a tunnel of this diameter. To create more headroom for the reactors themselves, the bottom of the excavation could be lowered by drill and blast methods. Because drill and blast methods are more expensive and time—consuming per unit of rock volume than are tunnel boring machine methods, excavation beyond the initial tunnel should be kept to a minimum. A second smaller diameter tunnel is bored parallel to the nuclear chambers and connected to it with adits to provide independent access to the nuclear facilities. After excavation and the removal of the tunnel bor ing machines, the tunnel opening is further excavated by drill and blast methods to the required dimensions. Each straight-line section would then be subdivided into a minimum of three nuclear reactor chambers that would contain all the elements needed to generate electric power except for waste heat rejection. Removal otcondenser waste heat would be accomplished at the surface by cooling towers or a surface water body SUCh as a lake or river displaced laterally from the under ground facility. At least 10 nuclear generating units could be built within the initial rectangular area. Tunnel segments could be used along with subsequently excavated spaces to install fuel reprocessing and manufacturing ficiIities, and for storage and disposal of low-level and high—level radioactive wastes. Using the expected cost for tunnels excavated by a tunnel boring machine, the main 1.6—mile tunnel for an underground nuclear park would cost approximately $100 million. The excavation of shafts and construction of systems for facility access and ventilation would add roughly an additional $l00 million to the total excavation Cost. Excavation of additional access tunnels and openings for auxiliary areas and power plant components that could not fit within the main tunnel would also cost roughly $100 million. The total cost—$300 million—must be compared to the costs of constructing a dozen conventional nuclear plants on the surface. Nuclear power plant construction is estimated to cost $4,000 per kilowatt of electric capacity, so an underground nuclear park with 12 plants, each with a capacity of about 1,000 MWe, would cost about $48 billion in power plants alone. The excavation of an underground facility would account for less than 1 percent of the total construction cost of the nuclear facilities. The cost of siting a large nuclear complex underground is negligible compared to the overall cost of the facility. Couple that to the significant political, safety, and security advantages, and the case for underground nuclear parks is strong. To be sure, there are sorne issues left to be resolved—such as designing ventilation systems, allowing for access and egress under emergency conditions, and resolving electricity transmission issues for such a large generating facility—but it seems certain that those matters can be settled satisfactorily. Perhaps the best opportunity for demonstrating the advantages of this concept will come with the introduction of the so-called Generation IV reactors. These designs. which are being researched by an international collaboration of nuclear engineers, mark a break with the types of reactors that have dominated nuclear power’s first 50 years. The fresh approach for reactor design easily could be coupled with a new concept in power plant infrastructure, Such as the underground nuclear park.

Last- there are no disads
The DOE spent 450 million dollars on SMR and Obama gave a speech on it
Energy.gov ‘12 (Energy.gov, “Obama Administration Announces $450 Million to Design and Commercialize U.S. Small Modular Nuclear Reactors”, http://energy.gov/articles/obama-administration-announces-450-million-design-and-commercialize-us-small-modular, March 22, 2012, LEQ)

Obama Administration Announces $450 Million to Design and Commercialize U.S. Small Modular Nuclear Reactors. Today, as President Obama went to Ohio State University to discuss the all-out, all-of-the-above strategy for American energy, the White House announced new funding to advance the development of American-made small modular reactors (SMRs), an important element of the President’s energy strategy. A total of $450 million will be made available to support first-of-its-kind engineering, design certification and licensing for up to two SMR designs over five years, subject to congressional appropriations. Manufacturing these reactors domestically will offer the United States important export opportunities and will advance our competitive edge in the global clean energy race. Small modular reactors, which are approximately one-third the size of current nuclear plants, have compact, scalable designs that are expected to offer a host of safety, construction and economic benefits. “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,” said Energy Secretary Steven Chu. “Through the funding for small modular nuclear reactors announced today, the Energy Department and private industry are working to position America as the leader in advanced nuclear energy technology and manufacturing.” Through cost-share agreements with private industry, the Department will solicit proposals for promising SMR projects that have the potential to be licensed by the Nuclear Regulatory Commission and achieve commercial operation by 2022. These cost-share agreements will span a five-year period and, subject to congressional appropriations, will provide a total investment of approximately $900 million, with at least 50 percent provided by private industry. SMRs can be made in factories and transported to sites where they would be ready to “plug and play” upon arrival, reducing both capital costs and construction times. The smaller size also makes SMRs ideal for small electric grids and for locations that cannot support large reactors, offering utilities the flexibility to scale production as demand changes. Today’s announcement builds on the Obama Administration’s efforts to help jumpstart America’s nuclear energy industry that include: · In 2010, the Department signed a conditional commitment for $8 billion in loan guarantees to support the Vogtle project, where the Southern Company and Georgia Power are building two new nuclear reactors, helping to create new jobs and export opportunities for American workers and businesses. · The Energy Department has also supported the Vogtle project and the development of the next generation of nuclear reactors by providing more than $200 million through a cost-share agreement to support the licensing reviews for Westinghouse’s AP1000 reactor design certification. The Vogtle license is the first for new nuclear power plant construction in more than three decades. · Promoting a sustainable nuclear industry in the U.S. also requires cultivating the next generation of scientists and engineers. Over the past three years, the Department has invested $170 million in research grants at more than 70 universities, supporting R&D into a full spectrum of technologies, from advanced reactor concepts to enhanced safety design.



And DOD is performing 50 energy demonstrations now
Sarewitz et al ‘12 (Daniel Sarewitz and Samuel Thernstrom Co-Directors, John Alic Technical Consultant, and Writer Travis Doom Research Assistant, A joint project of CSPO and CATF, We are grateful  for their time and their insights.  Fred Beach Postdoctoral Fellow,  University of Texas at Austin William Bonvillian Washington Office Director,  Massachusetts Institute of Technology Hanna Breetz PhD Candidate,  Massachusetts Institute of Technology Kay Sullivan Faith Graduate Fellow, RAND Erica Fuchs Assistant Professor of Engineering and Public Policy,  Carnegie Mellon University Ken Gabriel Deputy Director,  Defense Advanced Research Project Agency Anthony Galasso Director of Advanced Integration Capabilities,  Boeing Phantom Works David Garman Consultant Eugene Gholz Associate Professor of Public Affairs,  University of Texas at Austin Sherri Goodman Senior Vice President, Center for Naval Analysis Kevin Hurst Assistant Director for Energy R&D,  Office of Science and Technology Policy John Jennings Deputy Director for Innovation,  Office of the Assistant Secretary of Defense, Operational Energy Todd Laporte Professor of Political Science,  University of California Berkley George Lea Military Branch Chief, Engineering and Construction,  U.S. Army Corps of Engineers Sasha Mackler Bipartisan Policy Center Jeffrey Marqusee Executive Director, SERDP and ESTCP, U.S. Department of Defense William McQuaid Liaison for DoD Energy Conservation Programs,  Office of Management and Budget Srini Mirmira Commercialization,  Advance Research Projects Agency-Energy Dorothy Robyn Deputy Under Secretary of Defense,  Installations and Environment Richard Van Atta Institute for Defense Analyses Andrew Wiedlea Defense Threat Reduction Agency Aubrey Wigner Graduate Student,  Arizona State University Project Staff and Affiliates Daniel Sarewitz Co-Director,  Consortium for Science, Policy and Outcomes,  Arizona State University Samuel Thernstrom Senior Climate Policy Advisor,  Clean Air Task Force John Alic  Consultant Travis Doom Program Specialist,  Consortium for Science, Policy and Outcomes,  Arizona State University Joseph Chaisson Research and Technical Director,  Clean Air Task Force Armond Cohen Executive Director,  Clean Air Task Force Nate Gorence Associate Director for Energy Innovation,  Bipartisan Policy Center Suzanne Landtiser Graphic Designer, Fine Line Studio, “Energy Innovation At The Department Of Defense Assessing The Opportunities”, March 2012, LEQ)
	
 DoD began the Installation Energy Test Bed as a pilot program in 2009 with $20 million in funds from the Stimulus Act. Seeing the value of these demonstrations, in 2010 the Department directed $30 million from the Energy Conservation Investment Program, a flexible military construction budget line, to ESTCP to continue the test bed. For FY2012, the President’s budget proposes $30 million in RDT&E funds for the test bed. ESTCP has successfully piloted the test bed over the last two years. Each year, ESTCP has invited private firms, universities, and government labs to identify emerging technologies that would meet DoD installation needs. The response from industry has been extremely strong: many of the ongoing demonstrations are viewed as critical elements in the business plans of both large and small companies seeking to bring their technologies to full commercialization and widespread deployment. In 2010, ESTCP received more than 300 proposals from leading corporations in the building energy sector, small start-ups with venture capital funding, and the major DOE labs. The proposals were reviewed by teams made up of technical experts from inside and outside of DoD, as well as service representatives familiar with the installations’ needs. Winning proposals (about 15 percent of the total submitted) were then matched up with a service and an installation at which to demonstrate the technology. ESTCP expected some of the early projects to begin to show results in late 2011. The most recent solicitation closed in late March 2011; ESTCP received 600 preproposals whose combined requested funds were over a billion dollars. The timing for an energy test bed is ideal, which is one reason the response from industry has been so strong. The federal government is investing significant resources in building energy R&D, largely through the Department of Energy, and the private sector is making even larger investments, as evidenced by the growth of venture capital backing for “clean tech.” As a structured demonstration program linked to the large DoD market, the ESTCP test bed can leverage these resources for the military’s benefit. The test bed program carries out demonstrations in three broad technical areas: energy component technologies, both for efficiency and generation; system approaches to building energy control, management, and decision making; and installation-level smart-microgrid technologies. Component Technologies The test bed program demonstrates and evaluates advanced component technologies for both demand reduction and distributed generation—technologies that, due to real or perceived risks, are not being used across DoD. The value of these technologies is very cost sensitive: a new component must provide equal or better performance while reducing life-cycle costs. Life-cycle costs are highly sensitive to a number of factors, including the technology’s operational efficiency, its maintenance costs, and the component’s life expectancy. For technologies that appear particularly promising, ESTCP shoulders the cost of first implementation, feeds information back to the developers, and stimulates the adoption of technologies that have been shown to be cost-effective. This also saves DoD the expense of having costly mistakes repeated at individual installations. One example of DoD’s approach is the pilot program currently testing building integrated photo voltaic (BIPV) technologies. BIPV technologies are commercially available and could be deployed on thousands of DoD flat roofs; they could be installed during required roof replacements in place of a traditional roof, providing both a protective roof and a source of energy. Currently, however, neither the Army Corps of Engineers nor the Naval Facilities Engineering Command (NAVFAC) includes BIPV as a roofing option, because neither has data on the performance of the technology. The pilot program is collecting detailed data on the performance of BIPV along multiple criteria. NAVFAC leads this project in collaboration with Lawrence Berkeley National Laboratory. Systems Approaches to Energy Control  and Management Although individual component technologies are important, the largest potential payoff lies in the opportunities to integrate technologies throughout a building and across an entire installation. Unlike other DoD platforms, such as aircraft and ships, buildings and installations have not been designed or maintained with a systems perspective. They are complex entities with many nonlinear interactions that affect energy flows and operations. A systems approach is needed to optimize performance for individual buildings and building clusters within an installation. Systems approaches will focus on new design tools and the exploitation of distributed sensors linked to innovative control strategies. In addition to the impediments to commercialization discussed above, systems approaches face another major obstacle: the lack of real-world testing, particularly in the retrofit market, where DoD has the greatest interest. DoD has a unique opportunity in this area due to the nature of its installations and the unique security concerns associated with information assurance that a demonstration must address. For example, the pilot program is testing an innovative approach to “continuous building commissioning.” Over time, the energy performance of buildings degrades; most buildings rarely meet their design intent, much less perform optimally. Advances in monitoring and modeling tools now make it possible to continuously optimize building performance. Two pilot projects demonstrating a whole-building monitoring system are assessing its ability to do the following: 1) Identify, classify, and quantify deviations from design intent or optimal performance regarding consumption of energy and water in the building; 2) Classify and identify the root causes of such deviation; 3) Identify corrective actions; and 4) Quantify the value of these actions in terms of energy and water savings and other economic benefits. Project participants include United Technologies Research Center (lead), Lawrence Berkeley National Laboratory, the University of California at Berkeley, and Oak Ridge National Laboratory. Smart-Microgrid Technologies In addition to demand reduction and increased distributed energy generation, DoD’s energy security goal requires the deployment of smart-microgrid technologies that allow DoD installations to “island” and provide operational capability in the event of grid failure. These same technologies offer DoD opportunities to reduce operational costs through demand response management. DoD’s requirement for this class of technology puts it in a unique position: although DoD has security concerns not found in the private sector, it expects to use commercial smart-grid technologies in the future, rather than developing its own solutions. Standards and smart-grid technologies are expected to change significantly in the coming years; DoD should not adopt an approach that is independent of, or inconsistent with, the changing commercial market. The test bed program will demonstrate emerging commercial technologies configured to meet DoD’s unique security needs, and evaluate the critical operational and information security issues related to the use of these technologies. For example, the pilot program is currently testing a General Electric smart-microgrid technology at the Marine Corps’ Twentynine Palms installation in California. The technology is designed to manage and control the complicated interactions among heat and electrical power generation, power demand, energy storage, and power distribution and delivery. It can also optimize energy usage, and offers energy security by managing backup power operation for critical loads if the microgrid is disconnected from the bulk grid (or “islanded”). The technology is scalable and is applicable to multiple DoD installations that contain renewable resources. However, the economic value and security of such a system cannot be determined in the absence of real-world testing on a DoD installation. The system needs to be integrated with real-world generation and loads to assess its performance and finalize design details. To date, nearly 50 demonstrations are under way across DoD as part of ESTCP’s Installation Energy Test Bed (see figure 3.8). DoD plans to continue this program in FY2012. A competitive process is under way to identify the next round of technology demonstrations in the following areas: 1) Smart microgrids and energy storage to increase energy security on DoD installations 2) Renewable energy generation on DoD installations 3) Advanced component technologies to improve building energy efficiency 4) Advanced building energy management and control 5) Tools and processes for design, assessment, and decision making associated with energy use and management The interest from industry has been extremely high. Companies see the ongoing demonstrations as crucial means of bringing their technologies to full commercialization and widespread deployment. The current solicitation has attracted enormous interest, highlighting the pent-up need for efforts to move energy technologies beyond research and development and to overcome the Valley of Death. 



