Natural Gas Spikes Inevitable

US domestic natural gas prices are isolated from the world and local spikes are inevitable- means that nuclear energy will be cost competitive for the US
Richter ’12 (Wolf Richter is an entrepreneur, executive, and writer based in San Francisco, “Don't Believe This Gentle Forecast For Natural Gas Prices”, http://www.businessinsider.com/the-natural-gas-massacre-and-the-price-spike-2012-7, July 18, 2012, LEQ)


Forecasting the price of natural gas is easy. The US Energy Information Agency (EIA) does it regularly, and like all seasoned forecasters, it produces a slightly wobbly line that is trending either slightly higher or slightly lower. The graph below shows what this exercise looks like. Given that the dip before the dotted line was the April low of $1.90 per million Btu (MMBtu) at the Henry Hub, a decade low, the slight upward trend seems reasonable. So, we expect smooth sailing, with gently rising prices as is appropriate for the relaxing calm that reigns in the natural gas market. Alas, reality is a series of violent ups and down with sporadic and vicious spikes. Natural gas prices in the US have been so low for so long that producers are running into trouble. While up 46% from the April low, the recent price of $2.79/MMBtu at the Henry Hub is still too low to drill economically. Losses out into the horizon. Plunging drilling activity. Rig count down 41% from last July, at the lowest level since August 1999. A nightmare for producers. And some will go out of business. Yet, it's a conundrum in our globalized economy; or rather, proof that we don’t have a globalized economy, not when it comes to natural gas: liquefied natural gas (LNG) trades in the international markets for several times the US price. Japan has always paid the highest price (the “Japanese price,” as a sales lady in a museum shop in Korea once whispered to me as she cut the price of an item I was ogling by two-thirds). But even that price jumped following the earthquake last year, when Japan shut down its nuclear power plants one by one. By May none were operating ... though the first one is now back on line [for the shenanigans of the Japanese nuclear power industry and the rebellion against it, read.... Whitewash versus Reality: “Disaster Made in Japan”]. The hole—nearly 30% of Japan’s power generation—had to be filled. Conservation covered part of it. Switching to natural gas filled the rest. But it drove up demand that whipped prices into a froth at over $17/MMBtu. In Europe, LNG prices have hovered at almost $10/MMBtu, except for earlier this year, when they spiked to, well, Japanese levels. Japan pays almost 7 times the price that gas trades for at the Henry Hub—because the Henry Hub is irrelevant. US natural gas is landlocked. Even in the US, there are distribution bottlenecks and demand variations that can produce violent local price spikes. Early January, while gas traded for around $3/MMBtu at the Henry Hub, New York experienced a spike and paid nearly $12/MMBtu! In March, as natural gas was drifting towards its decade low at the Henry Hub, Boston briefly paid nearly $9/MMBtu. Natural gas was massacred in one place, and it spiked in another! But the US does exports natural gas. Just not LNG. There are no active LNG export terminals in the US, though given the phenomenal global price differentials, nine are planned. One of them, the Sabine Pass facility, has already received DOE authorization to export domestically produced LNG. And exports by pipeline to Canada and Mexico have been growing, but are still less than 7% of US production. So, near term, exports won’t have much impact on the price of natural gas. But US production appears to have peaked, finally, or maybe, after a historic supply-and-demand mismatch, though on a weekly basis, according to the EIA, production is still between 3% and 4% higher than the same week last year. However, given the collapse in drilling, production will eventually taper off, and might do so suddenly. Yet, demand from power generators has been skyrocketing as they’ve switched from coal to gas; and on a weekly basis, overall demand has jumped by over 10% when compared to the same week last year—and it’s burning up the record amount of gas in storage. The EIA forecast of a slight upward drift in price? Compared to the reality graph beneath it? Natural gas doesn’t correct to a sustainable price to maintain it. It’s an industry of violent spikes and horrific descents, precisely because transportation is an issue. Oversupply can’t be corrected by exporting; it causes prices to plunge. And a shortage—a scenario the US may be facing at current trends—will be corrected initially by importing LNG in competition with the rest of the world. So prices may spike once again. Meanwhile, in the shakeout, less efficient or poorly capitalized producers are wiped out—capitalism’s creative destruction. But the price has been below the cost of production for years, and the damage is now huge. Read.... Natural Gas: Where Endless Money Went to Die. Malaysia’s state-owned oil and gas company just plunked down $5.5 billion for a foothold in British Columbia's shale gas scene—though the odds of securing permission to export LNG are poor, the costs of such an endeavor immense, and the timeline very long, writes Marin Katusa in his excellent article.... The Race for Energy Resources Just Got Hotter.

AT: No Market


And there is a market for SMRs- ensure rapid commercialization
Rosner, Goldberg, and Hezir ’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)
	
“Market pull” can supplement the traditional “technology push” in a manner that significantly increases the likelihood of timely and successful commercialization. There are three special market opportunities that may provide the additional market pull needed to successfully commercialize SMRs: availability of federal government support and incentives, international applications, and replacement of existing coal generation plants. x The federal government is the largest single consumer of electricity in the U.S. economy, but its usage 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 longterm contracts that are “bankable” by suppliers. x The size of an SMR may limit the number of federal agency facilities that could fully utilize its power output. In addition, operational considerations may suggest the need for a portfolio of generating plants, further limiting direct SMR deployments for federal plants. Aggregating electricity demand from multiple federal facilities offers greater opportunities, but the desirability of pursuing this approach may be tempered by the challenges of federal electricity procurement practices. x The Department of Commerce has recently reported the potential for a significant export market for U.S. SMRs, mainly in lesser developed countries that do not have the demand or infrastructure to accommodate GW-LWRs. 64 Countries will be making decisions on new capacity additions over the next two decades. A concerted U.S. SMR export initiative, perhaps combined with an international nuclear fuel assurance program, could create additional opportunities for early deployment of FOAK SMR plants. x SMRs have the potential to replace existing coal generation that may be retired in light of pending environmental regulations. Several industry studies indicate the potential for retirements of up to 70 GW of existing coal generation plants in the U.S. These plants are old, small (i.e., less than 500 MW), and energy inefficient. They also lack the environmental controls needed to meet emerging requirements for air quality, water quality, and coal ash management. Many of these plants could be retired by 2020. Current regulatory proposals would require utilities to make planning decisions on replacement capacity in the next few years, lending further impetus to the need for a robust SMR commercialization effort. The study team plans to further investigate the potential for SMR deployment as a Clean Air Act compliance strategy in follow-up work.
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At the top- cross apply the thumpers- spending now triggers the disad- the DOD is doing 50 demonstrations now
More ev- 
Funding now- satellites 
DP 8/13 (Defence Proffesionals, “Cobham Awarded $65 Million Contract for Boeing Wideband Global SATCOM Satellite Components”, http://www.defpro.com/news/details/38376/?SID=4f0ab114d0ccc2741269d1e7cbfbe345, August 13, 2012, LEQ)

10:06 GMT, August 13, 2012 (Released Aug. 10, 2012) | Cobham has been awarded a $65 million contract to supply electronic systems to Boeing’s Wideband Global SATCOM satellite programme. The contract funds production on three satellite flight sets, with additional options for three more sets. Cobham Defence Electronics in Lowell, Massachusetts will supply 1000 modules for the phased array antennas on each satellite. The modules are made up of a complex power amplifier, beamformer and receive amplifier modules. The modules allow the satellite to transmit and receive communications. “Cobham is pleased to support this critical Department of Defense programme to enhance military satellite communications capability by providing the portfolio of RF modules that support additional bandwidth required by the military,” said Jill Kale, Vice President of Cobham Defence Electronics. “This award reinforces our leadership role in the supply of high reliability cost effective Space qualified hardware.” According to Boeing, the mission of the Wideband Global SATCOM (WGS) is to provide broadband communications connectivity for U.S. and allied warfighters around the world. WGS is the highest-capacity military communications system in the U.S. Department of Defense arsenal, providing a quantum leap in communications capability for the U.S. military. Long lead time work on the contract started in 2010, and production began in early 2012. Work is expected to be finished in 2013 and takes place at the Lowell, Massachusetts facility, northwest of Boston. 
DOD increased counter-terror funding- thumps the disad
Purlain 8/10 (Ted Purlain, BioPrep Watch, “DOD to increase funding of nerve agent medical countermeasure program”, http://www.bioprepwatch.com/weapons_of_bioterrorism/dod-to-increase-funding-of-nerve-agent-medical-countermeasure-program/324924/, August 10, 2012, LEQ)
	
Pharmathene, Inc., recently announced that the U.S. Department of Defense plans to exercise an option to accelerate funding for its nerve agent medical countermeasure program. Pharmathene said the option is contingent on the countermeasure rBChE achieving key milestones in its development. “We believe this is a timely decision given the recent headlines about the potential threat of chemical weapons. PharmAthene is proud to be working in collaboration with the DoD to address this threat and provide innovative new solutions for our partners,” Eric I. Richman, the president and CEO of Pharmathene, said. “We have enjoyed a productive collaboration with the DoD for many years, beginning with our first generation nerve agent countermeasure, Protexia which completed a Phase I clinical study. We are pleased to be continuing our partnership to advance a next generation platform to deliver a flexible and efficient manufacturing approach, and a cost-effective solution to our government client in support of this important national security initiative.” RBChE, a recombinant form of human butyrycholinesterase, is a protein that is naturally occurring and found in minute quantities of human blood. It acts as a bioscavenger that can absorb toxins before they cause irreversible nerve damage. Pharmathene’s non-clinical animal studies have shown that rBChE can provide protection against nerve agent poisoning when administered before exposure and may increase survival rates when administered post-exposure.

No link- the plan doesn’t require the DOD spend money until the SMR’s are operational- whatever is on the “chopping block” will have already passed by then- or something else would have triggered it- 
And no link- the plan spends money as an over-time power-bill, not a singular payment, not enough to trigger the trade-off

Turn- the plan saves money- it trades-off with fossil fuel cost
Causbie and Hart ’12 (Lieutenant Colonel Steven Hart, Cadet Hanson Causbie, West Point, New York, United States Military Academy, “Deployable Nukes: The Future Of Nuclear Power In The Deployed Environment”, March 13, 2012, LEQ)

Ten years of operating in the deployed environment have brought to light a number of challenges faced by the United States Army. Over the course of the past decade we have developed our counterinsurgency and stability strategy operations, refined the training of our troops in a variety of fields, and fielded new equipment to help us fight and win in our current operations. Overall, we have adapted to our new environment well and created a fighting force more capable, lethal, and agile than perhaps ever before. Unfortunately, the advancement of our technology and strategy has not extended to that of infrastructure development, particularly power production. Power production and the fuel necessary for the process are a vital element of stability operations and the sustainment of troops in the deployed environment. The equipment needed to support power production, usually diesel generators, are costly and require constant time and attention to keep them operational. These generators are also heavy polluters, releasing carbon dioxide as well as other byproducts from burning diesel fuel. Additionally, thousands of gallons of fuel are required to power these generators. This fuel is often difficult to transport as well as dangerous especially in the regions where U.S. troops currently operate. A new source of power production is necessary to replace the military’s currently dirty and costly system and provide our service members with the clean, reliable, and safe power they need to fight and win our nation’s wars. Luckily, this power source has already existed for a number of years. Since its introduction in the 1960s nuclear power has continued to grow and advance at an exponential rate. The nuclear power of today is far beyond where it was even ten years ago. Clean, safe, and easy to maintain, nuclear power facilities also provide a substantial amount of power with a relatively small amount of waste compared to that of coal, natural gas, and diesel generators. With new and self- contained units now on the market nuclear power is able to be provided to almost any region in the world at a reasonable cost and with few safety risks. This new nuclear technology is also an excellent fit for deployed environment because of its self-contained operation, low fuel intake, high power output, and clean operation. This paper will assess the feasibility and practicality of small nuclear power plants for use by the United States Army in the deployed environment as an alternative to other methods of power production. Through the data presented it can be seen that the deployment of small nuclear power facilities could save the Army millions of dollars annually while substantially cutting fuel requirements. Additionally, the Army would cut its environmental waste production and leave its allied partners with a sustainable energy source which could be used for up to a decade. This paper is broken into four sections. First, the paper will present some statistics on the current power production methods in the deployed environment and data regarding fuel consumption. Next the paper will examine available nuclear technology and the benefits as well associated risks with this equipment in addition to the costs of this equipment. Third, the two methods of power production will be compared with the advantages and disadvantages of both discussed in detail. Finally, the study will close with conclusions on both power sources as well as the future of power production in the deployed environment. CURRENT POWER REQUIREMENTS AND PRODUCTION The current operational environment has completely changed the power requirements for deployed troops. In World War II, for example, a soldier consumed an average of one gallon of fuel a day. In Iraq and Afghanistan the average soldier now consumes twenty gallons of fuel daily.1 Such an increase has resulted in the Marine Corps tripling its use of energy in the deployed environment in the past ten years.2 The training, deployment, and support of military forces in the field now consume 75% of the energy used by the Department of Defense.3 In Afghanistan approximately 30% of operational fuel is used to supply power to forward deployed bases.4 70% of the logistics operations in Afghanistan and Iraq are devoted to fuel and water, a staggering amount of time and effort for only two of the thousands of resources the military must supply to its service members.5 In 2008 the Department of Defense was supplying 68 million gallons of fuel to OIF and OEF per month, or roughly 2 million gallons of fuel daily.6 In 2010, the Department of Defense spent $15 billion on fuel.7 The consumption of fuel for power is only one element of the power production process. For fuel to be consumed it must first be transported to the site requiring power. This is oftentimes one of the most dangerous jobs in the deployed environment. In Afghanistan 80% of convoys are dedicated to the transport of fuel.8 These convoys are extremely deadly, responsible for an average of one soldier killed or injured for every 24 convoys.9 Convoys have become such a danger that Marine Corps Major General Richard Zilmer sent the Pentagon a “Priority 1” request for renewable energy in order to bring awareness of the issue to higher. In 2011, the Pentagon published its first ever energy plan to address the burgeoning need for power on the battlefield. In the report the Pentagon spoke extensively about reducing the military’s energy footprint through the use of non-oil energy sources.10 The report concluded that reduction in oil usage must be reduced not only to shrink the logistical footprint of deployed troops but also because of the possible “disruption of oil supplies” in the near future.11 Size and Demands Base camps vary in size and the scope of the number of troops they must support. From platoon- sized Combat Outposts (COP) to a Forward Operating Base (FOB) of 25,000 soldiers and contractors COPs and FOBs have differing power demands depending on their mission and the equipment and troops they support. According to ATP 3-37.10, the Army’s guide to building base camps, base camps are built in four sizes. The smallest base camps are built for 50 to 299 people and are no larger than 150 by 250 meters.12 The largest base camps are for a population of 6,000 or greater with the dimensions determined by the individual planners.13 This study will focus on the latter category to include base camps of the “megabase” variety supporting up to 30,000 soldiers and contractors. This size of base camp would be the easiest to institute changes in the power infrastructure because of the massive amount of required and would also be the easiest to emplace nuclear power production facilities. The type and scope of power production also depends on the size of the base camp. At the smallest COPs there may be no source of power expect for batteries for radios and other equipment. Conversely, at Balad Air Base in Iraq the Air Force powered the base with a “generator farm” containing a number of 40 foot MILVANs holding 12 cylinder diesel generators.14 At Camp Leatherneck in Afghanistan the five megawatts of power is supplied by 196 generators consuming 15,431 gallons of fuel daily.15 On smaller FOBs and COPs power is obviously produced on a much more austere scale than the megabases of Balad and Leatherneck. Many of the generators used on larger base camps are Mobile Electric Power (MEP) units.16 One of the most common of the MEP units is the 750 KW MEP 012A Prime Power Units. These generators are powered by Cummins turbocharged twelve cylinder engines and weigh 25,000 pounds. On average these units consume 55 gallons of diesel fuel per hour.17 Many of these 012A generators are gradually being replaced by Deployable Power Generator and Distribution Systems (DPGDS) which are 25% lighter and 15% more fuel efficient than their 012A predecessors.18 82% of the generators in the deployed environment are Tactical Quiet Generators (TQG).19 These generators are available in six major models and range in size from medium suitcases to full-size tractor trailers.20 Power output for these generators ranges from as little as 3 kW to as much as 100 kW.21 These generators are usually used during early stages of a campaign or at smaller FOBs and COPs where transportation of larger generators is difficult or impossible. Varying estimates exist for the amount of power required for a large FOB and the assets which reside at the base. FOBs which support aviation assets require far more fuel than those supporting solely ground assets. One senior military official estimated that the average Army brigade (3,500 to 4,000 soldiers) requires 10,000 gallons of fuel daily or 2.5-2.8 gallons of fuel per soldier per day.22 Fuel costs range from $6.35 per gallon to as much as $45.00 per gallon for FOBs and COPs located on the “tactical edge,” or locations far from combat infrastructure and deep in enemy territory. These prices include transport and fees for the fuel required by contractors.23 Some of this fuel, however, is necessary for vehicles which are not powered by generators. Therefore, power requirements per soldier often give a more accurate picture of fuel requirements for FOBs. ATP 3.37.10 calls for anywhere from 1.5 to 3.5 KW required for each individual on a FOB.24 Approximated Power Costs A series of calculations are necessary for an accurate idea of the power and fuel requirements and the respective cost for a FOB of 25,000 soldiers and contractors. Using an average of 2 KW required per individual a FOB of 25,000 requires 50,000 KW or 500 MW of power. Assuming that the FOB is powered by the new DPGDS, consuming 47 gallons of fuel per hour at 750 KW, the base would require a minimum of 67 generators burning 3,149 gallons of fuel per hour. At a standardized price of $10.00 a gallon the cost per hour of generation is $31,490 or $755,760 per day. These calculations have been greatly simplified with a number of additional factors which must be taken into consideration. First, a number of power generation sources may be employed at a megabase described in this experiment. The construction of a more permanent power plant may decrease costs while the use of older, less efficient generator may increase fuel consumption and thus costs. Similarly, the fluctuation of fuel costs also changes the overall costs as does the fluctuation of contractor costs and contracts. Finally, this estimate does not include estimates on maintenance as well as the cost for additional generators. Many of the generators used on FOBs run at no more than 30% capacity because of maintenance issues. FOBs are also required to have more generators in case of maintenance issues or a sudden surge in power requirements.25 NUCLEAR POWER PRODUCTION AND REQUIREMENTS As can be seen in the preceding section power production through the use of generators can often be inefficient, expensive, and plagued with maintenance issues. This section will discuss the available nuclear technology for the deployed environment as well as the costs associated with this technology. Available Technology A number of nuclear reactor designs are available at varying costs and power outputs. Many of these designs are currently only available on paper while others have entered the initial stages of production. All of the designs, however, share common features which make them appropriate to the deployed environment. The first feature is their size. Reactors range in size from as small as a residential hot tub to as large as a van. This compactness allows these units to achieve specific fabrication and performance goals not found in large light water reactors. 26 Second is the self- containment of these units. Most of the current designs are simply installed in the required location and then left alone with the only maintenance required at the time of removal or refuel.27 Finally, these mini reactors are significantly safer than the prior generations of nuclear technology. Current reactors, known as Generation IV reactors, have fewer moving parts and fewer systems, thus decreasing the points of failure and thus danger of the units.28 Illustration 1 (see below) outlines a few of available nuclear power units available on today’s market. All of these units are self-contained and differ in the length of their service as well as their power output. Name Manufacturer Generating Capacity Fueling Cycle Transportable Gen4 Module (formerly Hyperion Power Module) Gen4 Energy (formerly Hyperion Power Generation) 25 (MW), scalable 8-10 years, returned to factory for refueling and waste removal Ship, rail, or truck NuScale NuScale 45 MW, scalable 2 years, on-site refueling and spent fuel cooling Ship, rail, or truck mPower The Babcock and Wilcox Company 125 MW, scalable 4.5 years, on-site refueling and waste storage Ship or rail Illustration 1: Nuclear Power Reactor Designs29 All of the units above are manufactured and then transported in their entirety to their on-site locations.30 Some of the larger units may require to be sent in components because of their size. Even though the units are self-contained they do require additional infrastructure to distribute power including but not limited to cooling towers and condensers, a steam turbine, and additional support services. Associated Costs Even though all of the above products are capable of operating in the deployed environment the Gen4 Module will be used as the example unit for a number of reasons. First, the Gen4 Module is the smallest and most transportable unit, thus making it an easier unit to integrate into FOBs and begin the transition to nuclear power. Second, the Gen4 Module is the closest to development with delivery of the first units by June of 2013.31 Finally, the Gen4 Module has some important technological advances over its counterparts which make it even more appropriate for the deployed environment. These characteristics will be discussed in detail below. The Gen4 Module is 1.5 meters wide by 2.5 meters high and is a completely self-contained unit with each reactor stocked with ten years of uranium.32 The entire unit, including fuel, weighs approximately 20 tons and requires movement by a heavy haul truck.33 The unit fits into many standard shipping containers as well, making air or water travel fairly straightforward.34 After ten years, or when the uranium has reached 15% uranium enrichment, the reactor module is replaced with a new module within the plant and the old module is shipped back to the manufacturing facility for disposal. The plant can continually produce 25 MW of power for entire ten year life of the reactor core. 35 Each unit is scheduled to cost between $25 million and $30 million dollars.36 Construction on-site will be limited to the reactor vault, water support systems, and connection of the plant to the current power infrastructure.37 Illustration 2 offers a glimpse of the dimensions and design of the unit. Illustration 2: Gen4 Energy Module38 As opposed to other light water reactor designs, the primary cooling system of the Gen4 module is not water. Instead, the reactor is cooled using a lead and bismuth composite, known as LBE. This alloy is non-reactive to air and water and has an exit temperature of 500C, thus making it much safer than water because of its higher boiling point. This makes the reactor much less susceptible to overheating.39 Additionally, such a reactor requires far less water than a traditional reactor with the only water being that in the secondary cooling loop which is self-contained within the power plant.40 Therefore, instead of the need to draw water from an exterior water source the Gen4 Module can operate on approximately 10,000 gallons of water per hour.41 This would require approximately 20,000 gallons of water to be in the system at all times.42 Assuming each unit to cost $30 million, a FOB of 25,000 personnel would require a minimum of twenty of these units to meet power demands for a total of $600 million for ten years of power production. Therefore, the total cost per day comes to approximately $164,384.00. It is important to note that this cost does not include the cost of vault construction, transport of the unit to site, or construction of the cooling system and necessary water required for the cooling of the reactor. The final construction of the power plant to support the Gen4 Module can be seen in Illustration 3. Much of this material, however, is readily available and easily transported to the deployed environments. For example, steam generators capable of supporting 25 MW of power are readily available in the commercial market and are sized to be transported with relative ease.43 After some additional research a reasonable estimate for the added cost of support structures, training, and water requirements necessary for the reactor an additional $8 million plus $3 million dollars annually would be a likely figure for each power plant. This would put the total cost of operation at $372,603.00, still less than half of the costs associated with the current power infrastructure. Even with these rough estimates using approximated numbers the benefits of nuclear technology in the deployed environment are substantial. COMPARISON After calculating the cost per day for each type of technology it can be seen that nuclear power provided by the Gen4 module costs approximately $372,603.00 per day compared to the $755,760.00 for diesel generators. Therefore, nuclear power appears to be over 50% less than the current power infrastructure in our deployed environment. Nonetheless, a number of other factors must be taken into consideration when considering the costs and considerations of nuclear power compared to diesel generators. As stated above, estimated numbers were used for predicting the costs in addition to the cost of the reactor itself. Therefore, fluctuation in costs of transport, training of personnel, water, and additional material necessary for power plant construction may drastically alter the affordability of such power plants. 25 MW steam turbines, for example, may cost as much as $2 million and vary by manufacturer and design. The need for extra training is another added cost of nuclear power. Even though Gen4 Energy includes operator training, licensing support, and technical support with the installation of their units contractors must be hired or Army personnel must be retrained in order to install the modules as well as to address any maintenance or safety issues with the plants.45 It is quite possible, however, that training for Amy personnel could be provided by other branches. The Navy, for example could provide the training or even the personnel for the sustainment of nuclear facilities. The Army may also require additional security and safety measures because of the dangers of nuclear power even though the units are buried underground and thus safe from threats of terrorism or theft. Even though the reactors discussed are buried underground and are relatively isolated from terrorist threats more research and analysis needs to be done by both the Army as well as the manufacturer to address security concerns. These challenges do not exist with the current power infrastructure. Personnel are already trained to maintain generators with minimum security and safety requirements. Generators also do not require special transport as they are not considered as volatile and dangerous as their nuclear counterparts. Additionally, the stigma associated with nuclear power does not exist with diesel power production. Education of the military population regarding the safety of nuclear power as well as our coalition partners is essential to successful use of this technology. While a host nation may not have an issue with diesel generators they may have concerns with the installation of a nuclear power facility on their own soil. CONCLUSIONS AND RECOMMENDATIONS Even with the additional costs and limitations nuclear power provided by small reactors is still a viable option for the future of Army operations in the deployed environment. However, this technology may only work in certain areas suitable for this new technology. First, the technology is more cost-effective in larger FOBs because of cheaper transportation costs as well as the current high security state of these facilities. Large FOBs may also have greater access to the good and services necessary for the construction and maintenance of these facilities. Finally, larger FOBs allow for the refinement of this technology before such units are deployed closer to the tactical edge. The greatest concern with the placement of nuclear power in the deployed environment is security and threat of attack. Most of these modules are not designed to military specifications and do not take into account the risk of rocket and mortar attack as well as IEDs. More research needs to be done and standards need to be established in order to insure that these units are durable enough to sustain the myriad of risks associated with being downrange. This establishment of standards and additional testing will make these units much more appropriate for use by our military forces. There is no doubt small nuclear modules have a future in the Army’s power infrastructure. However, these modules must be refined and tested before being sent overseas, a process which may take many more years of research and design especially with regards to safety and security during a war. We recommend that this technology is integrated gradually into the current power infrastructure at larger FOBs where resources are readily available and security is pre-established. Only after this technology has been tested and proven reliable should it be fielded to smaller FOBs closer to the tactical edge.
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Wesoff ’12 (Eric Wesoff, Green Tech Media, “Radix Goes Mini on Nuclear Reactors”, http://www.greentechmedia.com/articles/read/radix-goes-small-on-nuclear-reactors/, February 29, 2012, LEQ)
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Budget turns X- oil shocks ensure cuts from other programs that will OUTWEIGH the aff
No trade-off between the budget of the plan and _________________________- the plan comes from the demonstration budget of the R&D budget of the entire DOD budget- 
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Most of the dollars that support military technology development flow through DoD’s acquisition budget. In Pentagon terminology, acquisition includes both R&D—or RDT&E, for research, development, test, and evaluation—and procurement. RDT&E claims over one-third of the acquisition budget .a The money supports DoD’s many internal laboratories and technical agencies, including the Defense Advanced Research Projects Agency (DARPA). (The white paper by William B. Bonvillian and Richard Van Atta, “The Energy Technology Challenge— Comparing the DARPA and ARPA-E Models,” provides an authoritative analysis of DARPA, a storied innovation seedbed.) The majority of RDT&E funds, however, pay for the design and development of particular weapons systems, work carried out primarily by private firms under contract. Demonstration and testing account for a substantial share of the RDT&E budget. In fiscal 2011, funding categories labeled “system development and demonstration” and “operational systems development” claimed 60 percent of RDT&E dollars.b Much R&D by private firms serving civilian markets, whether automakers or computer software developers, explores how well prospective new products satisfy customer needs (actual needs, as opposed to expressed desires), seeks reductions in costs and gains in reliability, and otherwise meets marketplace demands. likewise in defense, demonstration and testing are an inherent part of design and development. DoD’s capabilities in testing and demonstration, as illustrated by the test beds for infrastructural energy technologies described in Jeffrey Marqusee’s white paper, “Military Installations and Energy Technology Innovation,” have few counterparts elsewhere in government. Only about 15 percent of RDT&E falls under what DoD calls its Science and Technology (S&T) program. This includes basic research, applied research, and a third budget category labeled advanced technology development. The S&T program provides the closest parallels to the sort of work almost exclusively supported by other federal agencies. 


Sequestration coming
Hodge 9/20, Hope, reports on national security and defense issues for Human Events [“deadlock on defense cuts as deadline approaches,” 9/20, http://www.humanevents.com/2012/09/20/deadlock-on-defense-cuts-as-deadline-approaches/]
But apparently not prominent on the recess agenda were behind-the-scenes discussions and negotiations on fast-approaching automatic, across-the-board budget cuts, known as sequestration, that are projected to hollow the armed forces, put more than a million people out of work, and some say threaten to plunge parts of the country back into recession. Even worse news came last week when Moody’s Investors Service declared the U.S. was headed for another credit downgrade if legislators could not find common ground and develop policies “that produce a stabilization and then downward trend in the ratio of federal debt to GDP over the medium term.” Among issues standing in the way of such agreement are the soon-to-expire Bush tax cuts and the $1 trillion of sequester cuts to be taken from both defense and domestic spending. But after a year of deadlock on sequestration, a viable alternative seems further away than ever. “There’s no political will for doing anything before the election, which is incredibly bad,” said Dan Stohr, a spokesman for the Aerospace Industries Association, which has spearheaded significant research on the devastating effects of sequestration. “The notion that there’s something going to be done with this in the (post-election) lame duck session is almost, but not quite, laughable.”

That kills the asia pivot
Auslin 8/27, Michael, scholar at the American Enterprise Institute, columnist at wsj [“America Doesn't Need a Pivot to Asia,” 8/27, http://online.wsj.com/article/SB10000872396390444506004577614941100974630.html?mod=googlenews_wsj]
Further evidence for this reality comes from the resource constraints imposed on this grand project. The Obama administration is trying to do it on the cheap. Pivot funding is in danger from sequestration—forced budget cuts resulting from larger budget politicking in Washington—that, if allowed to proceed, will cut another $500 billion from a defense budget already reduced by $900 billion since 2009. The administration claims that America's military presence in Asia will not be affected by these budget cuts. If that is so, then U.S. military posture in the rest of the world will be cut back. More likely, any buildup will be difficult to sustain. The shifting of more planes and ships to the Pacific will soon slow down, as the size of the Air Force and Navy shrink, and as other world problems such as Iran and Syria continue to dominate the attention of American policy makers.

Asia pivot fails
Auslin 8/27, Michael, scholar at the American Enterprise Institute, columnist at wsj [“America Doesn't Need a Pivot to Asia,” 8/27, http://online.wsj.com/article/SB10000872396390444506004577614941100974630.html?mod=googlenews_wsj]
It is time to bury the Obama administration's pivot to Asia. This reallocation of military and diplomatic resources was supposed to guarantee stability in a region seeking to balance China's rise. In reality, this strategic shift is less than it appears. It won't solve Asia's problems and may even add to the region's uncertainty by over-promising and under-delivering. Everything wrong with the pivot can be summed up by Four R's: rhetoric; reality; resourcing; and raising expectations and then doubts. So far, the first and perhaps biggest problem with the idea of the pivot—or, as the Defense Department calls it, the rebalancing—is that it remains largely rhetorical, vague and aspirational. True, there are some laudable moves, such as basing U.S. Marines in northern Australia and agreeing to port new U.S. warships in Singapore. These, however, hardly add up to a breakthrough. The world still wonders what the purpose is: to contain China, to promote democracy, to make the United States the de facto hegemon of Asia, or simply to reassure nervous nations about China's rise? The reality is that not much will change in America's actions. The pivot says nothing about taking on new commitments, for example toward the Association of Southeast Asian Nations or to countries with whom America does not currently have formal alliances. Just as importantly, Washington has made clear in recent months that it will not take sides in the territorial disputes that have roiled the East and South China Seas, even when allies like Tokyo and Manila are involved. Further evidence for this reality comes from the resource constraints imposed on this grand project. The Obama administration is trying to do it on the cheap. Pivot funding is in danger from sequestration—forced budget cuts resulting from larger budget politicking in Washington—that, if allowed to proceed, will cut another $500 billion from a defense budget already reduced by $900 billion since 2009. The administration claims that America's military presence in Asia will not be affected by these budget cuts. If that is so, then U.S. military posture in the rest of the world will be cut back. More likely, any buildup will be difficult to sustain. The shifting of more planes and ships to the Pacific will soon slow down, as the size of the Air Force and Navy shrink, and as other world problems such as Iran and Syria continue to dominate the attention of American policy makers. This, in turn, is raising doubts about the pivot in Asia, so soon after the rhetoric from Washington had raised expectations. Countries such as Vietnam and the Philippines led themselves to believe that the pivot would have concrete results, such as quickly increasing American presence in the region and perhaps even American support in their maritime territorial disputes with China. Both accordingly reached out to Washington, holding new military exercises or discussing greater security cooperation. Yet this enthusiasm makes it all the worse when those hopes turn out to be dashed by Washington's failure to act. As one Philippines senator asked during his country's standoff this spring with China over the Scarborough Shoal, what good is the alliance with the U.S. if America refuses to back up its partners in times of need? By appearing to make unrealistic promises, the Obama administration has created new diplomatic headaches for itself in managing the fall-out from its failure to deliver. What then is the point of the pivot? By not getting involved in maritime disputes, other than rhetorically, Washington is actually taking the most realistic approach possible. No administration, Republican or Democratic, is going to risk a crisis with China short of any overt attempt by Beijing to take over territory clearly controlled by other nations. Building up U.S. forces in Asia, were it even possible, would not change that political calculation. The current American military posture can be diversified to a few more countries, but essentially, Washington has had the right balance for the past several decades. While it would be a mistake to shrink the U.S. air and naval presence in Asia, all Washington could do is slightly increase it, and that will change nothing in the region. Moreover, there are few realistic options for new partners in Asia, especially ones such as Japan and Australia that can provide some level of regional security cooperation. That means America's current grouping of allies and partners is right-sized for the political and security realities of the Asia-Pacific for the foreseeable future.

image1.jpeg
Cost Comparison to Diesel

Annual Ownership Costs (with 30Yr NPV) & Cost of Wholesale Power
10 MW RADIX vs. Diesel

200; Solid Lines (Left Axis) — Annual Plant Cost 2080
Dashed Lines (Right Axis) — Wholesale Power Price $/MWH

k3
3 160 P
H 1500 3
5 o . z
£ - 3
s 120 Diesel - $6 Start Fuel Price_ ~ z Z
% N $158 - 1000 3§
S e 2 8
< = 8
s 80 = = - " ]
= 2 Diesel - $4 Start Fuel Price ]
= e o Nev:$18 H
H W G
E w =
< 2
2
0 0
o s 10 15 20 2 30 35

Year
Diesel costs based on 2011 market values of $4/gal and > S6/gal in remote areas. Assumes diesel price increases 5% per
year equivalent to a real year 30 price of $134 a barrel of oil.




