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Thomas Edison’s radical idea for a new type of light bulb was to use x-rays hitting a 

fluorescent screen. Clarence Dally tested many types of fluorescent paint for Edison by 

waving his left hand between an x-ray tube and a fluoroscope screen while viewing the effect 

through an eyepiece. The cumulative effect of hundreds of hours of x-ray exposure was fatal.

The lesion on his left hand would not heal, and conventional med-
ical practice was at a loss to explain why. The pain became intolerable, 
and attempts to graft new skin onto the spreading sore were unsuc-
cessful. The vascular system in the hand collapsed, and a cancer was 
detected at the base of the little finger. The physicians had no choice 
but to amputate the left hand at the wrist. dally kept working on the 
x-ray project, holding the apparatus with his right and waving the stump 
in front of the screen.

In the meantime a deep ulceration developed on his right hand, and 
four fingers had to be removed. eventually, both arms had to be ampu-
tated, one at the shoulder and the other above the elbow. All efforts to 
stop the progression of the disease eventually failed and dally, after eight 
years of suffering, died in October of 1904. edison was shaken, and he 
dropped all work on the fluorescent lamp. “I am afraid of radium and 
polonium too,” he commented, “and I don’t want to monkey with them.”

At the time there were no rules, regulations, laws, procedures, 
or helpful suggestions for the handling and storage of radioactive 
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The Little Boy was an “assembly weapon.” A cylindrical shell made of a stack of uranium 

rings was blown against a similar stack of smaller rings held stationary in a block of 

tungsten carbide, using a smooth-bore 6.5-inch gun barrel. The projectile rings, propelled 

quickly by three bags of burning nitrocellulose, and the smaller cylinder assembled into 

a larger, complete cylinder of uranium metal, enriched to 86% U-235. The resulting 

configuration was hypercritical, and it fissioned explosively.

To maximize the “shock and awe,” no leaflets were dropped warning 
Japan of an impending A-bomb attack, and security was so tight on 
Tinian Island, the base for atomic operations, that most of the Army 
Air Force personnel could only guess what was going on.27 However, 
the surprise was not as complete as one might think.

Tinian, captured from the Japanese in July 1944, was a sugar-cane 
plantation just south of saipan in the Marianas Island Chain. Flat as a pool 
table, it was an ideal spot for launching heavy bombers against the main 
island of Japan. Iwo Jima, another small island even closer to Japan, had 

27 Once the heavy bombing campaigns started on Japan in 1944, it was standard procedure to 
drop leaflets warning the population to evacuate. This was good military practice, because 
it was possible to partially empty out a city and send the residents fleeing to the hills. The 
war-material factories would thereby lose the workforce, and vital production would come to 
a stop. Given vague warnings of future bombing raids, 120,000 people of the 350,000 popula-
tion evacuated Hiroshima prior to the A-bomb attack.
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world, describing the upward arrow in a circle on the tail. Her omni-
science could be spooky.28

At the end of World War II, Hiroshima was a compact Japanese city with several munitions 

plants, army storage depots, and an army headquarters. Even though most strategically 

important cities in Japan had been bombed, Hiroshima had been left untouched. One bomb 

destroyed its industrial capability and wiped out all communications, power distribution, 

and transportation systems.

28 Tokyo Rose was a generic name given to any of about a dozen english-speaking women 
on the nHK propaganda channel, transmitting popular American music, radio skits, 
and carefully slanted battle news. Listening between the lines, the average soldier could 
gauge how badly it was going for the Japanese forces by the daily news from Rose. 
This particular announcer was possibly Iva Toguri d’Aquino, an American citizen 
who was caught in Japan at the beginning of the war. Convicted of treason in 1949, 
Toguri was pardoned by President Gerald Ford in 1977.
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Fat Man was completely different from Little Boy in the method it used to create a 

hypercritical mass and the fissile material used. A ball of plutonium metal the size of a navel 

orange was momentarily compressed to the size of a table tennis ball using a powerful 

explosion turned inward. Although the high explosives surrounding the plutonium ball 

exploded outward like an ordinary bomb, the inward force of the same explosion was 

carefully directed into a spherical shock wave. The inter-nuclear distances in the plutonium 

were shortened by the shock wave, and the resulting hypercritical mass fissioned explosively.

The first thing hit by this airwave was the ground directly underneath 
the bomb, or “ground zero.” This was a hard thump, and it resulted in 
an earthquake-like shock energy traveling outward through the ground. 
The total energy from the detonation was thus distributed as 50 percent 
blast and shock, 35 percent thermal radiation, 10 percent residual nuclear 
radiation, and 5 percent initial nuclear radiation. The scientists had not 
been wrong in predicting small damage due to nuclear radiation, but they 
had been way off in considering the damage done directly and indirectly 
by the intense thermal energy. The burns that injured many survivors of 
the A-bombs were not caused by gamma or beta rays, but by light. simply 
being caught standing behind a light-shield when the bomb detonated 
could be life-saving, providing you weren’t struck down by the shield 
as it was blown away seconds later in the air blast. The temperature at 
the center of the explosion was far outside human experience, probably 
millions of degrees, approaching the conditions in the center of the sun, 
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configuration for nRX, the big reactor. By keeping the power down, 
there would be very little bio-shielding in the way, and they could 
fiddle with the internal construction of the reactor core without being 
in danger of residual radiation exposure from high-power fission. 

ZeeP was housed in a metal building, about the size and shape of a hay 
barn, with the enormous, four-story, brick nRX building being built next 
door. Final approval for construction was given on October 10, 1944. By 
that time, the Americans had already built the CP-3 heavy-water research 
reactor at the Argonne Lab in Illinois, and they were glad to unload some 
advice and a truck filled with graphite bricks. The graphite was used to 
build a box-shaped neutron reflector in the center of the building, and 
the cylindrical reactor vessel, made of aluminum, was installed inside. 
Aluminum-clad fuel rods made of uranium metal were lowered down into 
the vessel, which would eventually be filled to a depth of 132.8 centimeters 
with heavy water. The reactor top could be easily removed for access to 
the fuel, but during operation it was covered with cardboard boxes filled 
with borated paraffin, another gift from Argonne. The paraffin was there 
to prevent neutrons from escaping out the top and bouncing into the con-
trol room area. In the basement was a large holding tank for heavy water.

ZEEP was a small experimental reactor, built to test the concept of building a larger 

reactor using heavy water as the coolant/moderator and natural uranium as the fuel. 

Cardboard boxes filled with a mixture of paraffin and boric acid were stacked on top of 

the open reactor vessel, discouraging neutrons from streaming out into the building. 
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In its operating configuration, the SL-1 reactor was radiation-shielded on top by large 

concrete blocks and a stack of steel plates. All this shielding had to be removed for servicing 

the inside of the reactor vessel. The control “rods” were actually cross-shaped, and only 

the large control in the center of the core was used to regulate the fission. The smaller 

rods were used to smooth out the neutron flux so that the fuel would be consumed evenly 

across the diameter of the reactor core.

Having one big, master control was fine, but for the fuel to last for 
more than a few years the flux profile would have to be flattened. In 
theory, the number of fission neutrons in the reactor at a given time 
would tend to peak at the center of the core. A plot of neutron popula-
tion across the diameter of the reactor, or the “flux profile,” would be 



16 2  •  J a m e s  m a h a f f e y

the generated heat and whatever else managed to break loose up 
into the sky and out over the Irish sea. each reactor would be equipped 
with eight very large blowers, two auxiliary fans, and four fans dedi-
cated to shutdown cooling.121 each main blower was a monster, driven 
by a 2,300-horsepower electric motor running on 11,000 volts. The 
exhaust stacks were designed to be an imposing 410 feet high, made 
of steel-reinforced concrete.

The Windscale Unit 1 plutonium production reactor, shown from the top looking down. Not 

shown are the two auxiliary buildings, left and right, containing air-blowers the sizes of double-

decker buses. The water duct was used to cool off the used fuel as it was poked out the back 

of the graphite reactor core and moved out of the reactor building for plutonium extraction.

121 no published plan diagram of the Windscale reactors shows the blowers. That is 
because the blowers were located in two separate buildings per reactor, one left and 
one right, connected by large concrete tunnels. The Windscale reactors are still there 
and can be seen on Google earth. Windscale Unit 1 is at latitude 54.423796°, longitude 
-3.496658°. The stack on Unit 1 has been torn down and the base is filled with concrete. 
Unit 2, to the left of Unit 1, looks complete, but the west-side blower building has been 
torn down and made into a parking lot.



at o m I C  a C C I d e n t s  •  16 3

such a reactor could be made using heavy water as the neutron 
moderator, as the Canadians were demonstrating, but it was cheaper 
and easier to use graphite, just like the X-10. It would take 2,000 tons 
of precision-machined graphite blocks to make one reactor.

The Windscale Unit 1 reactor, shown from the left side. Only a small portion of the 

chimney is shown so that the diagram would fit on the page. The charge hoist was a 

movable platform used to position workers on the front of the reactor, located behind a 

thick concrete shield and the space for cooling air to enter the fuel channels at the front. 

Graphite is a strange and wonderful material. It is a crystalline form of 
carbon. so is diamond, and a diamond is the hardest material on earth, 
hard enough to saw through a sapphire. Graphite is completely different, 
being soft enough to cut with a butter knife and be used to lubricate 
automobile window channels. In recorded history, an enormous deposit 
of natural graphite was first discovered on the approach to Grey Knotts 
from the town of seathwaite in Borrowdale parish, Cumbria, england, 
about 13 miles northeast of Windscale. Locals found it exceedingly 
useful for marking sheep, and news of this proprietary livestock 
branding method leaked out in 1565 after decades of use. expanding 
on this theme, entrepreneurs in Cumbria proceeded to invent the lead 
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waste energy was one large cooling tower per reactor, dumping heat into 
the atmosphere. There was not much worry of fire in a graphite pile cooled 
with fire-suppressing carbon dioxide. even an unlikely steam explosion 
would not release fission products into scotland.

For efficient plutonium production, the fuel was still metallic ura-
nium, this time enclosed in cans made of magnesium oxide. It was code-
named MAGnOX, and this became the type designation for a series of 
26 power reactors built in the UK. Magnesium oxide is perfectly fine as 
a canning material, as long as it does not get too hot or too wet. If left 
too long in a cooling pond, the magnesium oxide corrodes and leaks, 
and the fuel inside can melt easily if deprived of coolant while fissioning.

Given the Cold War pressures of producing Poseidon and Trident 
missile warheads and the risky fuel design, these improved graphite 
reactors were remarkably safe. There were no meltdowns or fires of 
the Windscale severity, but there were some interesting incidents.

The British MAGNOX reactors used graphite neutron moderators and a fast-flowing gas 

for cooling. This design was different from the Windscale reactors in that the primary 

cooling system was closed, using the same gas over and over as it was recycled back into 

the reactor after it had given up its heat to a steam generator. In this design, the gas was 

carbon dioxide or helium, and with the closed system the graphite would never be exposed 

to oxygen and would be unlikely to burst into flame. 
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The Sodium Reactor Experiment ran with a graphite moderator at very high temperature, 

giving an efficient means to make high-pressure steam. The coolant was liquid sodium, 

which would never boil away, could operate at atmospheric pressure, and would never 

react chemically with the graphite. It was a sound concept, but the problems of dealing 

with a flowing liquid metal that reacts explosively with water have plagued reactors with 

sodium-based coolants. 

There was another good reason to use sodium instead of water as the 
coolant. In water-cooled graphite reactors, such as the plutonium produc-
tion reactors at Hanford, the unintended loss of coolant in the reactor 
always improves the neutron population, and the reactivity of the pile 
increases. The power starts going up without human intention. Graphite is 
a near-perfect moderator material, and any action that reduces the amount 
of non-graphite in a reactor, including the formation of steam bubbles, is 
fission-favorable. There was no such worry if sodium, with a boiling point 
of 1,621°F, were used instead of water. With an intended coolant outlet 
temperature of 650°F at full power, bubble formation in the reactor was 
hardly a concern, and the reactor could operate at an ideal temperature 
for external steam production while running under no pressure at all.
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The Fermi-1 fast breeder reactor was a bold move in the development of commercial power 

reactors, ensuring a future with no problems of obtaining fuel to generate power in a 

growing economy. Unfortunately, the fuel-supply problem failed to materialize, and the 

complexity of its sodium-based cooling system proved to be its downfall.

There were no liquid-cooled ball bearings to worry about, and no 
seal to keep sodium out of the pump motor. There was no tetralin seal 
coolant, of course. The main bearing at the impeller end was a simple 
metal sleeve, with the stainless shaft running loose inside it. It was a 
“hydrostatic bearing,” like the bearing on a grocery-cart wheel, but 
instead of having oily grease to keep it from squeaking, the lubricant 
was liquid sodium, supplied out of the fluid that the impeller was 
supposed to pump. The sodium was allowed to puddle up in the 
long shaft gallery, rising several feet above the impeller housing. Its 
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It was hard to predict this accident, except for the fact that the steel tank, built to use as 

little metal as possible, was an ideal shape for nuclear criticality using uranium dissolved 

in a liquid. When the electric motor was started to stir the two solutions together, it formed 

a whirlpool in the center. Instead of mixing immediately, the organic solution containing 

uranium was suddenly reduced in diameter and surrounded by water, making it a 

supercritical nuclear reactor.

Cecil Kelley had spent the last 11.5 years as a plutonium-process 
operator at Los Alamos, and he had almost seen it all. He stepped up 
on a footladder to look at the contents of the tank through a glass 
porthole on top, cupping his left hand to shut out ambient light. The 
ceiling fluorescents were illumining the surface of the liquid through 
another porthole on the other side. It was time to mix the water and 
the light solvent together. Leaning on the tank, he reached for the stir 
button with his right hand and pressed it. It took one second for the 
impeller to reach speed at 60 RPM.
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also considered a necessity for commercial breeder reactor operations, 
and breeders were expected to start coming online later in the decade.

Spent reactor fuel is mostly unused uranium, which is a natural part of the Earth’s crust and 

not particularly dangerous. If it could be processed down to the 1.4% that is highly radioactive, 

nuclear waste disposal would be much easier and reusable fuel would not be wasted.

The United nuclear Corporation alone owned five plants. There 
was one in downtown new Haven, Connecticut, one in White Plains, 
new York, one in Hematite, Missouri, a research lab complete with a 
nuclear reactor in Pawling, new York, and a brand-new scrap uranium 
recovery facility in Wood River Junction, Rhode Island.

Before March 16, 1964, Wood River Junction was known for 
two things. It was the site of a railroad trestle washout leading to 
a passenger train disaster on April 19, 1873, and it was regarded 
the coldest spot in Rhode Island. On that day in March, the spar-
kling new United nuclear Fuels Recovery Plant began operations. 
Its first contract was to recover highly enriched uranium from 
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were sure that they would get points for coming up with something 
better than kerosene and tributyl phosphate as the extraction solvent.

It was 7:00 p.m. In the basement was a long, narrow room, having two 
1,000-liter tanks bolted to the concrete floor. Four and a half feet above 
the concrete was built a raised floor with the tops of the two tanks pro-
truding through it. The tanks were used to temporarily hold very dilute 
mixtures of plutonium salt and water originating upstairs. The pipes had 
been changed, and there was some resulting confusion as to what the 
tanks were connected to. Along the walls were two shelves. You entered 
the room by climbing seven wooden steps to the open doorway, and 
on the shelf to your left sat an unauthorized stainless steel bucket with 
two handles. It looked like a cookpot stolen from the cafeteria kitchen, 
probably used to make soup. It had no business being in the same room 
with plutonium extract. It could hold 60 liters of fluid.

The unauthorized Mayak fuel reprocessing experiment, shown from the top after the 

second criticality excursion. The stainless steel cook-pot, large enough to contain a liquid 

nuclear reactor core, should not have been anywhere near this room.
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There was an immediate problem. The drain petcock on the bottom 
of the long, thin holding vessel was only four inches off the floor. 
There was no way to fit a bottle under it. The resourceful workers 
decided to mix the uranium oxide with acid in a 10-liter stainless 
steel bucket instead. They could then tip the bucket, pour the solution 
into a five-liter glass erlenmeyer flask, and then dump it directly into 
Precipitation Tank B, which had an electrically driven stirrer. This 
would save time by not having the solution sit around in little four-liter 
bottles, and the stirrer in Tank B would do the job a lot faster than 
just letting it drip through the dissolver. This plan indicated a weak 
understanding of the factors that lead to criticality. True, 45 liters of 
18.8-percent enriched uranium solution is not critical, but only if it 
is in a geometry that does not encourage criticality, such as the long, 
thin tank. The 100-liter Precipitation Tank B was round and short, 
meant to incorporate as little expensive stainless steel as possible in 
its design, and it was therefore an ideal reactor vessel.

Ouchi stood on the metal platform surrounding the top of the tank, 
holding a glass funnel with his body draped over it. shinohara climbed 
the metal steps to the platform, carefully cradling the flask full of 
solution, and poured it slowly into the funnel. Yokokawa sat at a desk 
nearby and completed the paperwork. By quitting time, they had suc-
cessfully processed four batches, now sitting in Precipitation Tank B.

It is always dangerous to have a liquid containing uranium and a vessel of the right size 

and shape to make a reactor in the same building. By simplifying a transfer process, 

workers at JCO in Japan managed to make a supercritical reactor.
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painted yellow, was made of crushable aluminum honeycomb, intended to 
ensure a soft landing before it detonated. It weighed over 9,000 pounds, and 
would explode with the force of 3.8 megatons. To put that in perspective, 
that is more explosive power than the sum of what has been detonated in 
every war in the history of the world, including the two A-bombs dropped 
on Japan in World War II. These bombs were sealed and ready to go, with 
no removable capsules as had been the saving grace in so many previous 
accidents. They were protected from accidental detonation by a series of 
six steps that must occur before the device will explode. The newly imple-
mented boosted fission feature prevented the plutonium-fueled fission stage 
from ever exploding because of fire or shock to the system.

The hydrogen bomb is more powerful and more complicated than the fission devices built in 

World War II, although it uses an off-the-shelf atomic bomb as the primary explosion. Excess 

neutrons streaming from the fission detonation convert lithium in the secondary component 

to tritium, which then fuses with the deuterium under pressure from the x-ray shock wave 

caused by the disintegrating primary bomb. The fusion process releases energy in addition to 

that from the fission explosion. Tritium and deuterium are both isotopes of hydrogen.
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straight, and normal” for almost three months. The first reactor unit 
built there, TMI-1, was down for refueling, and TMI-2, the new reactor, 
was running at 97 percent full power, putting 873 megawatts on the 
power grid for the owner, Metropolitan edison of Pennsylvania. The two 
B&W reactors were built on a three-mile-long sandbar in the middle 
of the susquehanna River, just south of Harrisburg, the state capital.

The TMI-1 reactor system was typical of pressurized-water reactors used all over the 

world, but some oddities of the B&W design contributed to a disastrous breakdown. The 

complete lack of water-level instrumentation in the reactor vessel was a big problem that 

the Nuclear Regulatory Commission would make illegal after the accident.

The TMI-2 reactor had been originally contracted for the Oyster 
Creek nuclear Generating station in new Jersey, supplementing a 
BWR brought online by General electric back in 1969, but the Jersey 
craft-labor corruption was starting to get out of hand. Jim neely, the 
negotiator for Jersey Central Power and Light, had been dealing with 
the mob ever since a worker made a point by dropping a wrench into 
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to a highly compressed 1,000 cubic feet, and by Thursday, March 29, 
it was 20,000 cubic feet.

The fuel, the controls, and the oxidized zirconium structural elements in the reactor core 

melted together into one hard ceramic pool in the bottom of the steel reactor vessel. The 

cooling system and the vessel never failed, as was widely feared, but the reactor was not 

salvageable. Special boring tools had to be invented to remove the melted insides of the 

reactor and bury the radioactive debris. 



at o m I C  a C C I d e n t s  •  3 5 9

completely in.245 A lot can happen in 20 seconds, but that is not the 
worst characteristic of a soviet-style scram.

The RBMK reactor at Chernobyl-4 was housed in a very large concrete building, but the 

only thing between the top of the core and the sky above was the “five-kopek piece,” a 

large concrete disc.

The control rods are as long as the reactor is high, but the active 
region in the middle of a control rod is only 16.4 feet long. The rest is 
just hollow tubes, at the top and bottom of the boron neutron-absorber 
section. At the bottom of each control rod is a rounded tip made of 
pure graphite, designed to act as a lubricant that will ensure smooth 

245 There is not one AZ button for an RBMK; there are five. By choosing a low-numbered AZ 
button, an operator can gently shut down the reactor with a minimum amount of inserted 
negative reactivity without shocking the system too badly. Hitting button AZ-5 throws every-
thing in at once, giving a rapid, absolute shutdown. Unlike most Western reactors, the control 
rods are not hastened into the core using hydraulic cylinders, but are driven in by the electric 
servo motors that are normally used to position them, running at maximum speed. 
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After the series of explosions at Chernobyl-4, the refueling floor at the plant was not 

recognizable. Hundreds of helicopter fly-overs had dumped sand into the building in an attempt 

to stop the graphite fire and shield the environment from the fission-product radiation.

Outside the plant building, the extent of the damage was more obvious. 
Flames on the turbine hall roof were shooting up above the vent stack, 
which was 600 feet high. The firemen had arrived within minutes, and 
they were aware of the gravity of a fire in the turbine hall. As is the case 
with all high-capacity generators, these were cooled by hydrogen gas 
pumped through the hollow copper field windings in the stators. There 
was a great deal of hydrogen gas stored in pressurized cylinders in the 
building, and with a fire raging they were likely to go off as bombs. It was 
hard to see how the condition of the plant could be much worse, but they 
were firemen and they were performing their jobs without contemplating 
the futility of it. The roof was collapsing onto the turbine floor, where 
broken pipes were spewing flaming oil over the linoleum, and a broken 
condensate pump was spewing water contaminated with fission products. 
Although in the stress of firefighting they could not feel it, the firemen on 
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In March 2011, Units 4, 5, and 6 were down for refueling and main-
tenance. Unit 4 was in the middle of refueling, with the dry-well lid and 
the reactor vessel cover unbolted and placed aside using the overhead 
crane in the reactor building. The refueling floor was flooded, and all the 
fuel had been moved to the adjacent fuel pool for a cool-down period. 
The only things turned on in the Unit 4 building were the overhead 
lights and the coolant pumps for the open fuel pool, keeping water 
moving over the spent fuel as its residual heat tapered off exponentially. 
Units 5 and 6 had just finished refueling, and Unit 5 was undergoing a 
reactor-vessel leakage test. Units 1, 2, and 3 were running hot, straight, 
and normal, and three 275-kilovolt line-sets were humming softly.

Units 5 and 6 at Fukushima Daiichi were in the middle of refueling when the Tohoku 

earthquake struck Japan. Both reactors were completely inert, with no fear of a meltdown 

or a hydrogen explosion. The fuel had been emptied from the reactor vessel and transferred 

to the storage pool using the refueling machine.
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The advantages of this reactor design seem overwhelming, particu-
larly after the turn of the century, when we have seen an entire power 
plant go down because of melted core structures and broken steam 
systems spreading fission products. These weaknesses that destroyed 
light-water reactors would not exist in the molten-salt reactor.

The Molten Salt Reactor is an old, forgotten design from the Age Of Wild Experimentation, 

when radical ideas of fission power were explored with physical embodiments. Given the 

problems we have experienced with the standard water-cooled reactors in the past 35 

years, the MSR begins to look better and better. With the fuel dissolved in the primary 

coolant, there is no worry of melting.

The MsRe ran for four years. The program was shut down in 1970, 
and by 1976 any trace of the reactor was gone. There was no need for 
an improved way of making power by fission, and all the eggs by now 
were in one basket. An entire industry, from fuel-pellet manufacture 
to steam-generator fabrication, had been built around the water-cooled 
reactor designs used in Rickover’s nuclear navy, and there would be no 
turning back. We effectively had to dance with the reactor we came with.
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a 45-megawatt power reactor enclosed in a steel tube. Gen4 energy, Inc. 
in santa Fe, new Mexico, has designed a 25-megawatt modular reactor. 
Generation mPower LLC in Bedford County, Virginia, is planning to 
put six very small reactors in the ground in Tennessee where the Clinch 
River Breeder Reactor was supposed to have been.

The NuScale power plant is simplified down to the point where the steam generator is 

built into the reactor vessel, and the power level of a single unit is such that it cannot build 

up enough delayed fission to melt the mechanism. The modular reactor may be an idea 

whose time has come.
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The Hyperion modular nuclear power plant, offered by Gen4 Energy, Inc., generates 70 

megawatts of electricity using a small reactor in an underground vault. 

Toshiba of Tokyo, Japan, is planning to install one of their tiny 
4s reactors in Alberta, Canada, in 2020, and in France a consortium 
consisting mainly of AReVA is working on an interesting plan to use 
a nuclear submarine without a propeller as an off-shore, underwater 
mini-reactor power plant, the Flexblue. It will be controlled remotely 
by a person having a laptop computer, and if it should melt down they 
will simply unplug it. Being sealed up in a submarine hull underwater, 
it could be abandoned in place without causing environmental harm.297

297 I applaud them for their various efforts and I wish these companies well, but, realisti-
cally, Toshiba and probably mPower have a chance of success. The Toshiba 4s design 
raised some licensing concern at the UsnRC. It uses one central control rod, the part 
of the oversimplified sL-1 reactor that caused its destruction in a fatal steam explosion. 
We had pledged to never do that again. Toshiba will prove that its 4s reactor will not 
suffer from the single-control problem, but the other small companies are somewhat 
underfunded, and all are competing for what may be an initially limited market. 
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