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Dear Readers, 
 
This issue has been a long time coming. I've learned so much throughout the process of producing these 
first two issues, and I'm excited to continue publishing The Noodle. I can't do it alone, and we need 
more and more help if we want to reach an even wider audience. 
 
I just got back from the ANS Student Conference in 
Gainesville, which was the first conference I've ever 
been to. I got to meet tons of amazing people from 
all around the country, all of them determined and 
driven to make a difference in the nuclear industry 
and the world as a whole. I'm planning on writing a 
more extended piece on the conference for the next 
issue, incorporating material from several 
interviews I conducted with some of the incredible 
people I met at the conference. 
 
I had a great time at the conference, but I also 
learned two important lessons. The first, which I 
made one of my goals for the conference, was to listen. I've always had a habit of getting excited and 
talking over people and interrupting them, and I found that the more I listened, the more I learned. 
Respect is empowering, and it's easy to be disrespectful when you don't listen. 
 
The second lesson I learned was one about ANS national. ANS is a wonderful organization that connects 
professionals across the country, but much like the nuclear industry itself, it is an old organization. The 
leadership of ANS recognizes this, and we were told on multiple occasions that the national organization 
looks to the student sections across the country for  new inspiration and ideas on how to promote the 
nuclear industry. Even so, I can't help but think that ANS fails to realize just how much they need us. 
The leaders of ANS need our help; they have a poor social media presence, they don't consistently 
interact with students outside of conferences, and they don't always understand the difference between 
simply wanting to be more diverse and inclusive, and taking actions and behaving in a way that leads 
us to that goal. 
 
A few years ago, ANS ramped up their social media presence, but it means nothing if we aren't 
interacting with their content by liking, sharing, and commenting on their posts.  If we show that we 
care about what they are posting, they will start to see more value in getting executives in the society 
directly involved. We need more opportunities for students to make their voices heard in the national 
organization, by funding more students to attend conferences, putting students on executive boards, 
and increasing the number of professionals from each division that attend the student conference. ANS 
also needs to start doing more of their own nuclear advocacy, instead of relying on other organizations 
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to do it for them. A great way to do this would be by creating a professional division for outreach, which 
would be a prime place to have students in high level leadership roles. 
 
I admire the leaders of ANS national for the work they have done in their great careers, and we wouldn't 
be where we are today without them. But it's time for us to take the torch. We are the future, and the 
future only happens if we make it a reality. 
 
The Nuclear Noodle is a way to get more people thinking about nuclear. We want to give students a 
voice that can reach not only other students, but also the professionals in the industry that we need to 
support us by being teachers, mentors, and role models for us. Please contact us at ans.utk@gmail.com 
or comment on one of our articles. Share them on social media. Talk about them with your peers, your 
advisers, your grandma, even your dog. 
  
Thank you for your support, 
 
Robert Corrigan , Editor in Chief 
 

 

SUPPORT THE 
NOODLE 

THE NUCLEAR NOODLE IS LOOKING FOR INDUSTRY 
SPONSORS TO HELP US GROW 

IF YOUR COMPANY IS INTERESTED IN REACHING A 
WIDE AUDIENCE OF YOUNG PROFESSIONALS AND 
STUDENTS IN THE NUCLEAR INDUSTRY, CONTACT 

US AT ANS.UTK@GMAIL.COM 
Advertisements will be published on a first come, first serve basis. A limited number of spots are available for 

advertisers. We are also looking to establish sponsored scholarships for individual students to write about 
specific topics year-round.  
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ENVIRONMENTALISTS EMBRACE NUCLEAR ENERGY TO 
FIGHT CLIMATE CHANGE 
 
By Matthew Herald 
 
Opposition to nuclear energy has historically been high among environmentalists. Nuclear waste, the 
possibility of accidents, and the association with weapons has made nuclear energy an unpopular choice 
in the traditional green movement. However, signs of change are beginning to show in California, 
signifying a larger change happening throughout the world. 
 

Photo: Michael Shellenberger gives a TED Talk 
arguing nuclear energy is needed to reduce 
greenhouse gas emission and fight climate change. 
(Bret Hartman, TED) 
  
What’s causing this shift is a new generation of 
environmentalists who believe that climate 
change is the most pressing environmental issue 
currently facing humanity, and are aware of the 
advantages that nuclear offers in this area. They 
argue the best way to fight climate change is to 
invest in carbon neutral energy sources, and 
nuclear power plants are by far the largest and 
most established green power technology. Earlier this year when the California Public Utilities 
Commission voted to close California’s only operating nuclear power plant, Diablo Canyon, the 
president of the Commission stated, "we chart a new energy future by phasing out nuclear power here 
in California”. Now, some environmentalists are now hoping to bring back nuclear energy to California, 
as much of the energy capacity lost will soon be replaced by carbon intensive sources like natural gas. 
  
Embarking on some of the most ambitious greenhouse gas emissions reductions of any US state, 
California has pledged to cut its CO2 emissions to 40% below 1990 levels by 2030. In order to meet 
these goals, large amounts of wind and solar energy are coming online as fossil fuel plants are retiring. 
Emissions have been declining over recent years, but not nearly enough to meet their goals. It’s 
becoming increasingly clear that in order to cut emissions, nuclear energy must play a role in the state’s 
future. 
  
At the front of the pro-nuclear movement is Michael Shellenberger, an energetic environmentalist 
running to be the next Governor of California. He believes California needs nuclear energy to meet its 
emission goals and has incorporated it into his campaign platform. Shellenberger started his career as 
an anti-nuclear activist in the 90’s, but like many other environmentalists reconsidered the risks and 
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rewards in light of sharply rising CO2 levels in the atmosphere. He even gave a Talk at TEDxBerlin in 
2017 where he makes this argument. Shellenberger’s run for Governor as a third-party candidate is a 
longshot, yet it embodies the dramatic shift taking place among environmentalists. 
  
A candidate supporting nuclear energy as a key part of their platform sends a message to 
environmentalists in the US and across the world: we must work together to address climate change. 
Nuclear energy supporters and environmentalists are banding together to support existing nuclear 
power plants and are calling for more to address growing energy demands. Groups that have historically 
been opposed to one another are increasingly finding themselves partners in a race to take action on an 
issue that impacts everyone. 

 
FUSION ENERGY IN 15 YEARS: ADVANCEMENTS IN 
SUPERCONDUCTING MAGNETS 
By Charles McSwain 
 
Fusion energy promises to supply the world with abundant clean energy by capturing the energy 
released by joining two nuclei. Research to make this form of energy production a viable replacement 
for coal has been ongoing since the 1950’s. Significant advances in fusion have been made, however, 
decades of research has yet to yield net energy production, and many say that fusion is “always 20 years 
away.” Unforeseen issues continue to make fusion more complex. 
 
For a fusion reaction to occur, a plasma must be heated to 200 million degrees Celsius, hotter than the 
core of the sun. A plasma at these temperatures would melt any material it comes into contact with, so 
fusion experiments utilize electromagnets to suspend and confine the plasma without physically 
touching it. According to Dennis Whyte, 
director of the Plasma Science and 
Fusion Center at MIT, the key to 
advancing fusion is “by putting the 
magnet development up front.” 
 
Image: Concept art of SPARC reactor 
 
MIT is now collaborating with 
Commonwealth Fusion Systems to use 
Yttrium-Barium-Copper-Oxide (YBCO) 
superconducting electromagnets to create a compact fusion reactor capable of positive net energy 
production. YBCO is perfect for the job because it has the unusual characteristic of behaving as a 
superconductor at extremely high temperatures (rather than at extremely low temperatures like most 
superconducting materials). This characteristic is ideal for a fusion reactor that operates at very 
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extreme temperatures. Additionally, because they are made in modular sections, the YBCO magnets 
MIT is developing are easily removed from the reactor. This allows operators to quickly replace 
malfunctioning or heavily irradiated magnets. Also, these magnets are much smaller (due to the 
compactness of the reactor design), significantly lowering the cost of creating these reactors. 
 
MIT plans to optimize YBCO magnets over the next 3 years with $30 million from Commonwealth 
Fusion Systems, then create a reactor, named SPARC, that will generate 100 megawatts of heat. This 
prototype is meant to support research of the International Thermonuclear Experimental Reactor 
(ITER) currently under construction in France. MIT’s prototype is expected to produce only 1/5th of 
the power that ITER should be capable of, but it is also expected to be only 1/65th of the volume. This 
efficiency is mostly due to the superconducting magnets being four times as strong as any magnets used 
in current fusion experiments.  
 
This reactor won’t put electricity into the grid,  but it will improve concepts that allow for compact, 
functional reactors to be built within 15 years. These functional reactors are planned to be roughly twice 
the size of the SPARC prototype and produce 200 megawatts of electricity that will be fed into the grid. 
 

 
FUKUSHIMA IN REVIEW 
By John Wagner 
 
This year marks the 7th anniversary of the 
Fukushima Daiichi nuclear disaster, the most 
impactful nuclear accident of the 21st century. The 
tragic triple-meltdown occurred after a 9.0 
earthquake, and the resulting thirty-foot tall 
tsunami, cut off power to the Fukushima Daiichi 
nuclear power plant.  
 
Image: Map depicting the evacuation zones 
surrounding Fukushima 
 
After the earthquake, all of the reactors on site 
SCRAMed, but the tsunami flooded the backup 
diesel generators. As a result, the operators 
struggled to remove decay heat from the reactors. 
Since the heat couldn’t be removed, three reactors 
suffered complete meltdowns, and a fourth reactor 
suffered significant damage. The excess heat also 
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caused damage to fuel cladding, causing two hydrogen gas explosions that greatly damaged two of the 
reactors. 
 
According to the World Nuclear Association, the Fukushima Daiichi disaster released a large dose of 
radiation into the surrounding environment, with one location 20 km from the site showing .266 
mSv/day. In normal conditions the average person would receive .008 mSv/day from natural 
background radiation. 160,000 people were evacuated from a large area surrounding the plant, but no 
immediate illnesses or deaths were caused by the radiation release. 
 
 
Unlike Chernobyl, where the USSR decided to contain and abandon the core, the Japanese authorities 
decided to actively cleanup the site of the Fukushima accident. As reported by Japan’s Nuclear 
Regulation Authority, most sites around the reactors have reduced radiation levels by around 75% 
compared to their peak values. Japan has even developed new filtration techniques to help remove 
contaminants from the water on site so that it could be diluted and released back into the ocean. 
Called The Modular Detritiation System, it is the first economical filter system of its kind. 
 

In addition, Japan is working on new 
kinds of radiation resistant robots that 
can find and cleanup the three collapsed 
cores. While the cleanup process will 
most likely take a few more decades, 
Japan is constantly moving towards its 
goal of a complete cleanup. 
 
Photo: Submersible robot, Ko Sasaki, 
New York Times 
 
The International Atomic Energy 
Agency is a big part of Japan’s cleanup 
efforts. Right after the disaster, the 

IAEA sent a team to the Fukushima Daiichi site, where they collected vast amounts of data, including 
the statuses of reactors one through four. This not only helped Japan with potential cleanup solutions 
but it also makes sure the international community can learn from Japan’s experiences and efforts to 
make all current and future reactors safer. 
 
After Fukushima, many countries decided to review their nuclear industry. At a time when global 
reinvestment in the technology seemed likely, there was instead an international pause. Japan shut 
down all but 4 of the 54 reactors that were once online before the accident, and while many of these 
reactors have or will come back online, some will be permanently shut down and decommissioned. 
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Germany even decided to phase out their nuclear power industry completely by 2021, shutting down 8 
reactors immediately after the accident.  
 
In the wake of Fukushima, The European Nuclear Safety Regulators Group conducted an extensive 
review of all of its reactors and concluded that they needed to make improvements. These 
improvements were announced by the European Nuclear Safety Regulators group on April 26th, 2012, 
included conducting stress test simulations on reactors to see what happens when they are pushed 
beyond their design basis. They also concluded that more intensive regular safety checks were 
necessary, along with regular testing of containment vessels. All European reactors now have additional 
procedures to avoid or limit damage to their surrounding environment in case of release. The entire 
recommendation report was published on their website and can be found here. 
 
In response to these announcements, The Nuclear Regulatory Commision ordered 100 million dollars 
be spent on upgrades to the United States nuclear fleet. These consisted of three Orders necessary for 
safety of the United States fleet. First: make  sure all reactor plants have the necessary equipment to 
cool the core in case of disaster, things such as water pumps, generators and large backup batteries. 
Second: put additional instruments in used fuel ponds in order to measure temperature and cooling 
water level. This helps notify operators better about the conditions of the pools. Third: 33 BWRs needed 
improved containment to provide more protection in case of large natural disasters. The harder 
containment decreases the chances that radiological release occurs, making potential cleanup and 
decontamination efforts much more feasible.  
 
In addition to these upgrades, the United States also added 6 sites around the nation with additional 
equipment that can be taken to an American Fukushima-like situation. These sites are emergency 
response centers and can get equipment to their regional reactors in under a day. The entire order can 
be found here. 
 
Even seven years later, the global nuclear industry still feels the impact of Fukushima. In 2011, many 
believed that the world was on the cusp of a nuclear renaissance, which would be an important step in 
fighting global climate change. The world needs nuclear energy now more than ever, and fear of another 
Fukushima is a huge barrier that keeps the world from deploying the technology it needs to recover 
from a century of fossil fuels. Yet, while the nuclear industry has stalled in many countries (among them 
Germany and the United States) other countries like China and India have steadily been investing more 
in nuclear power, giving the industry hope for a future where nuclear plays a much larger role on the 
global stage. 
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PUTIN’S PRESIDENTIAL ADDRESS TO THE FEDERAL 
ASSEMBLY: NEED FOR FEAR? 
By Luke Seifert 
 
On March 1st, 2018, Russian president Vladimir Putin gave his presidential address to the Russian 
Federal Assembly. The speech was focused on two main topics: the development of Russia and its 
people, and Russian national security. Specifically, Putin spent much of his speech discussing advances 
Russia has made in nuclear weaponry. 
 
A CGI Video showing the weapons 
Putin speaks about played during the 
speech, and at one point appeared to be 
depicting nuclear weapon usage on the 
United States. It has yet to be confirmed 
whether this was intentional. 
 
Photo Retrieved from Russia Today’s 
video of Putin’s address 
 
According to Time Magazine and 
several federal officials, the Russian technological advances are not surprising and are no cause for 
alarm. But there are several important reasons why Putin wanted to talk about these newly developed 
weapons. For one, Russian presidential elections were coming up, and by showing off powerful new 
weaponry, Putin wanted to inspire people to vote for him by showing the progress made during his 
term. Furthermore, the discussed weapons also demonstrate Russia’s power and technological 
capabilities to the world. 
 
More specifically, these new weapons were primarily shown to counter the U.S.’s expanding ballistic 
missile defense system. As Putin says in his March 1st speech, “I will say once again what we have 
repeatedly told our American and European partners who are NATO members: we will make the 
necessary efforts to neutralize the threats posed by the deployment of the US global missile defense 
system.” 
 
Time Magazine notes that the U.S. missile defense system is not capable of stopping a vast majority of 
Russian nuclear weapons if fired simultaneously. The system exists so that in the event of a rogue 
nation, such as North Korea, attacking the US, the US can defend itself. But Putin sees it as a threat, a 
means by which the U.S. can achieve first-strike capabilities without fear of Russian retaliation. 
 
Putin likely did not demonstrate Russia’s new weapons as a threat. Rather, they’re a political rebuttal 
to the expanding missile defense system of the US. By showing off Russia’s new nuclear weapons, Putin 
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implicitly argues that if the U.S. continues to expand its missile defense system, Russia will modify its 
new nuclear weapons to counter it. 
 
Putin further indicates that he wants the U.S. to cease expansion of the missile defense system: 
 

“We are not threatening anyone, not going to attack anyone or take away anything from anyone with the 
threat of weapons. We do not need anything. Just the opposite. I deem it necessary to emphasize (and it is 
very important) that Russia’s growing military power is a solid guarantee of global peace as this power 
preserves and will preserve strategic parity and the balance of forces in the world, which, as is known, have 
been and remain a key factor of international security after WWII and up to the present day.” 
 
The unveiling of the weapons is also likely in response to the Trump administration’s Nuclear Posture 
Review, which Putin briefly mentions during the speech, stating, “…what is written is that this strategy 
[nuclear weapons] can be put into action in response to conventional arms attacks and even to a cyber-
threat.” By revealing these new nuclear weapons, Putin wants to send the U.S. a reminder that there 
must be a balance of forces, and that neither side should resort to using nuclear weapons. 
 
Putin did not want to directly threaten any nation. But he did want to flex Russia’s nuclear might, and 
in doing so send the U.S. a clear message about how they would respond to U.S. global military 
presence. 
 
Check out this article on our website for links to the full translated transcript. 
 

 

REMNANTS OF THE SPACE RACE: NUCLEAR THERMAL 
PROPULSION 
By John Taylor 
 
The idea of using nuclear fission to propel a ship through space dates to the Cold War, when both the 
United States and the Soviet Union conducted studies related to nuclear propulsion. At the time, none 
of these rockets ever entered space due to budget shortcomings, interests shifting away from reaching 
Mars, and the completion of the Apollo program. Recently, a revived interest in Mars exploration and 
long-distance space travel has driven NASA’s Marshal Space Flight Center in Huntsville, Alabama, to 
enter a three-year, $18.8 million contract with BWX Technologies Inc., with the goal of advancing 
current concepts of nuclear thermal propulsion. 
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In a nuclear-powered rocket, fission produces an immense amount of heat that ionizes liquid hydrogen 
within the reactor, turning it to plasma. This plasma is guided out through a nozzle on the back end of 
the ship to produce thrust and propel the ship through space. The thrust produced from this reaction 
is more efficient than the thrust produced from typical chemical propellants, and it requires less fuel, 
thus lowering the weight of the craft. NASA has estimated that the nuclear thermal propulsion system 
can even cut the voyage time to Mars down to 
four months, compared to the typical six-month 
travel time. 
 

Photo: Artist’s render of theoretical interplanetary 
spacecraft powered by nuclear propulsion. 
 
BWXT, as mentioned above, is currently 
designing a reactor that uses low-enriched 
uranium as fuel as well as a ceramic metallic 
alloy (composed mainly of tungsten) to be used 
in the fuel elements. This alloy is extremely heat 
resistant, but it is very difficult to make since the 
metal components must be nearly 90 percent 
pure. 
 
After their three-year contract is completed in September 2019, NASA’s Nuclear Thermal Propulsion 
team will determine whether the use of low-enriched uranium is feasible and cost effective. If the test 
results support the use of this fuel, NASA will spend a year testing the integrity and efficiency of the fuel 
elements. This evaluation will determine if these rockets will be used in possible voyages to Mars. These 
advancements in nuclear thermal propulsion could be the key to making Mars the next destination for 
astronauts and humankind. 
 


