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A Fukushima-Type Accident Could Occur at FitzPatrick or Nine Mile Point
The FitzPatrick and Nine Mile Point nuclear plants each have a reactor like the three that melted
down in the Fukushima accident, in March 2011. The design is called the boiling water reactor
(BWR) Mark I. (Nine Mile Point, which has two reactors, also has a BWR Mark II, which is
similar to the BWR Mark I design.) The primary containment of a BWR Mark I is intended to
protect the public from large releases of radioactive material in the event of a meltdown. In the
Fukushima accident, three such primary containments failed to protect the Japanese public.
In the event of a meltdown, there is no guarantee that the primary Mark I containments at
either FitzPatrick or Nine Mile Point would prevent the harmful release of large amounts of
radioactive material into the environment, as occurred in the Fukushima accident.
U.S. Nuclear Regulatory Commission (NRC) reports from 19751 and 19902 both concluded
that in the event of a meltdown, a BWR Mark I primary containment has “a relatively high
containment failure probability,” because it has a relatively small volume for a commercial
reactor.3 (It has a volume of approximately 0.28 x 106 ft3.4)
A BWR Mark I primary containment is comprised of a drywell, shaped like an inverted
light bulb, and a wetwell (also termed “torus”), shaped like a doughnut. The wetwell is half filled
with water (typically about 790,000 gallons5). This water is called the suppression pool.
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In 1989, the NRC recommended6 that plant owners install hardened vents in BWR Mark I
primary containments.7 Such vents are intended to help BWR Mark Is cope with meltdowns (by
depressurizing and removing excessive heat from primary containments). Such vents (which are
essentially mere bandages placed onto defective BWR Mark I primary containments) did not save
the day in the Fukushima accident.
The defective, antiquated BWR Mark I design performed poorly in the Fukushima Daiichi
accident. In the accident, three BWR Mark I reactors melted down, each generating hundreds of
kilograms of explosive hydrogen gas. Hydrogen leaked from the primary containments into the
reactor buildings, where it accumulated and detonated at different times, destroying three reactor
buildings, which released large quantities of harmful radioactive material into the environment.
There are many reasons to believe that in the event of a meltdown at either FitzPatrick or Nine
Mile Point that the BWR Mark I design would perform poorly, not preventing the release of large
quantities of harmful radioactive material into the environment.
Hydrogen Generation in a BWR Mark I Meltdown: Rates and Quantities
In a BWR meltdown, if an overheated reactor core were re-flooded with water (a typical procedure
in order to attempt to cope with a meltdown), hydrogen could be generated at rates as high as from
5.0 to 10.0 kilograms per second.8 The total quantity of hydrogen that could be generated in a
meltdown at a BWR Mark I is extremely large. It could easily exceed 3,000 kilograms.9 In the
Fukushima accident (which resulted in the meltdowns of three BWR Mark Is), there was likely
more than 3,000 kilograms of hydrogen generated at each affected unit. This is more hydrogen
than either FitzPatrick or Nine Mile Point’s BWR Mark I primary containments would likely be
able to handle.
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FitzPatrick’s Outdated Meltdown Evaluation Analyses
In the case of FitzPatrick: an outdated safety evaluation report (from September 1992) has been
used to argue that FitzPatrick would not release large amounts of radioactive material in the event
of a meltdown.10 (Those who argue that Nine Mile Point would not release large amounts of
radioactive material in the event of a meltdown also rely on outdated safety evaluation reports.)
It has not been demonstrated that in the event at a meltdown at any of Nine Mile Point and
FitzPatrick’s reactors that a hydrogen explosion would be prevented; one that could destroy the
reactor building. There is no reason to believe that a meltdown at any of these three reactors would
turn out any differently than it did at in the Fukushima accident, in which hydrogen leaked from
primary containments into reactor buildings and detonated, which released large quantities of
harmful radioactive material into the environment.
Currently, FitzPatrick has a decades-old primary containment (wetwell) vent. There is no
reason to believe that FitzPatrick’s vent (essentially a mere bandage placed onto its defective BWR
Mark I primary containment) would be effective in a meltdown. Such vents did not save the day in
the Fukushima accident. Nine Mile Point’s BWR Mark I primary containment has newer vent;
however, there is no guarantee that it would perform adequately in a meltdown scenario in which
there were rapid containment-pressure increases. It is pertinent that a 1983 Sandia National
Laboratories manual cautions that “it may be difficult to design vents that can handle the rapid
transients involved [in a meltdown].”11 The scenario in which there would be the reflooding of an
overheated reactor core, with the possible generation of between 5.0 and 10.0 kilograms of
hydrogen per second,12 would be a rapid transient.
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Current Computer Safety Models Under-Predict Meltdown Hydrogen Generation Rates
A 2001 OECD Nuclear Energy Agency report advises that high hydrogen generation rates “must be
taken into account in risk analysis and in the design of hydrogen mitigation systems.” However, the
same report notes that computer safety models used by regulators under-predicted the actual rates
of hydrogen generation that occurred in important experiments simulating meltdowns (severe
accidents).13 A 1997 Oak Ridge National Laboratory report discusses additional experiments for
which hydrogen generation rates failed to be predicted by models.14 This indicates that computer
safety models under-predict the hydrogen generation rates that would occur in meltdowns.
A 2011 International Atomic Energy Agency (IAEA) report states that computer safety
models under-predict the rates of hydrogen generation that would occur during a reflooding of an
overheated reactor core (a typical procedure in order to attempt to cope with a meltdown).15
Contemporary computer simulations of meltdowns under-predict hydrogen generation rates.
Evidence indicates that the computer simulations that have been conducted of the hydrogen
generation rates that would occur in the event of a meltdown at either FitzPatrick or Nine Mile
Point are inadequate.
Computer Safety Models have Limitations in Predicting the Hydrogen Distribution and
Steam Condensation that Would Occur in the BWR Mark I Reactor Buildings in a Meltdown
In a September 2011 meeting of the Advisory Committee on Reactor Safeguards, Dana Powers
(then a senior scientist at Sandia National Laboratories) expressed concern over the fact that
hydrogen detonations occurred in the Fukushima accident and stated that in experiments,
“detonations are…extraordinarily hard to get.”16 Consequently, computer safety models derived
from these same experiments have limitations in predicting the hydrogen distribution and steam
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condensation that would occur in the containment and elsewhere in different severe accident
scenarios.
A 2007 OECD Nuclear Energy Agency report states that computer safety models have
limitations in predicting “[steam] condensation, gas density stratification, and jet injection.”17 This
pertains to containments but it is also pertinent to other areas of a nuclear plant (like the reactor
building) where hydrogen could enter in the event of a meltdown. Models also have limitations in
predicting the phenomenon of hydrogen deflagrations transitioning into detonations; as well as the
maximum pressure loads the containment (or other structures) would incur from detonations, in
different scenarios.
Evidence indicates that the computer simulations that have been conducted of the hydrogen
distribution and steam condensation that could occur in the BWR Mark I reactor building in the
event of a meltdown at either FitzPatrick or Nine Mile Point are inadequate.
Upstate Nuclear Plants Should Be Promptly Shuttered and Replaced with Wind Farms
There is no reason to subsidize dangerous upstate New York nuclear plants with a multibilliondollar bailout, particularly when safety analyses for FitzPatrick and Nine Mile Point are
outdated and inadequate.
Mark Z. Jacobson, director of Stanford University’s Atmosphere/Energy program, has
criticized the upstate nuclear bailout for being a form of energy blight. He argues that instead of
bailing out the troubled reactors with $7.6 billion over a period of 12 years, the four upstate
reactors should be promptly shuttered and replaced with onshore wind farms. New York will end
up replacing the reactors with wind anyway, in order to satisfy its Clean Energy Standard—a
commitment to produce 50 percent of the state’s electricity from non-CO2-emitting sources by
2030. Jacobson recommends installing wind farms as soon as possible because they could provide
the same amount of electricity as the reactors, while costing less and creating more jobs. He
maintains that “if we replace nuclear with wind now, then spend the $7.6 billion on additional
onshore wind (rather than on nuclear), thereby replacing coal or gas, we would reduce CO2
emissions 60 percent more compared with keeping the nuclear open, but at the same cost.”18
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