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Amidst the drama of the worst seismic catastrophe in Japan's recorded history, the Japanese
government and its nuclear industry have been struggling since last Friday to meet their
greatest-ever challenge: preventing a power reactor core melt accident similar to that which
occurred at Three Mile Island in the United States three decades ago.

The scope of this challenge to Japan is almost inconceivable. When a force 9.0 earthquake struck off the Pacific coast on Friday,
March 11, two nuclear power stations, Fukushima-Daiichi and Fukushima-Daini, with a total of ten reactors, suffered a loss

of external power. Shortly after the seven operating reactors at these stations shut down automatically in response to the shock,
emergency cooling systems—needed to remove decay heat from the reactors’ radioactive fuel—ceased operating. Without external
power, the cooling systems were reliant on local backups that, according to Japanese experts, were damaged by the devastating
tsunami that followed the earthquake.

Since Friday afternoon in Japan, Japanese authorities and the plant’s utility owner have been implementing a strategy to provide
backup power and coolant water to the beleaguered reactors. The objective is to lower the temperature and pressure inside the re-
actor vessels, assure that the fuel is covered by water, avert significant fuel melting, and minimize the consequences if it does occur.

Thus far we know very little about how Japanese authorities managed this accident. Until Sunday, the world had very little
information about whether authorities were taking concrete measures to get the situation under control. With events at the site
still unfolding, that could be troubling because Japan’s nuclear sector does not have a history of alacrity about its problems and
transgressions of regulations by plant owners.

But given the shock, uncertainty, and massive overall logistical challenges faced by Japan beginning on Friday, we should not
expect perfection in how information was made available to the outside world in this case. It may turn out that Japan’s government
and industry in fact supremely rose to the challenge and responded to the meltdown threat by taking effective and well-coordinat-
ed action.
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Recognizing that it is going to take many months to fully understand what has transpired in Fukishima, there nevertheless are a

few

*

*

*

*

*

preliminary conclusions one may draw from these events:

First, the accident dramatically underscored that using nuclear reactors to generate electricity requires extraordinary and
in-depth know-how, resources, infrastructure, and planning and management experience. During the last decade, in step
with growing energy demand worldwide and recognition of the threat of global warming, nuclear power has gained in esteem
and promise. Some existing operators have been significantly scaling up their nuclear operations and about 50 countries are
considering launching nuclear power programs. The unfolding of events in Japan should prompt them and the international
community to ask whether they have fully identified, and can meet, the necessary preconditions for safe operation of power
reactors, including the ability to manage a severe accident. Greater international cooperation and time may be needed to dem
onstrate that suitable social and physical infrastructure is in place around current and prospective nuclear power plants,
particularly those to be built in active seismic zones.

In addition, the experience from Japan clearly demonstrates why safety and licensing standards—for design, construction,
operation, and maintenance—of power reactors must be high and continually improved whenever and wherever possible. The
reactors at severe risk in Japan this week are about 40 years old. Japan’s regulators would never award this reactor design a
construction or operating license today. In recent years, some countries have extended the licensed lifetimes of older power
reactors. China and India, two countries that expect to significantly expand nuclear energy, continue to build reactors which
were designed more than 25 years ago. The events in Japan suggest that the safest option for moving forward with nuclear
power is to build the most modern and safe reactors available.

Two earthquakes—one in 2007 and the second last week—have been far more powerful than anticipated for their location
and disenabled all but two of the seventeen reactors owned by Tokyo Electric Power Co. at two sites in northern Japan. This
suggests that countries that are highly dependent on nuclear power to generate their electricity could be thrown into a power
supply crisis should a major nuclear accident there take place. Overdependence on nuclear power may also pressure decision
makers to operate reactors under conditions that are not safe. It also suggests that the existing methodology for seismic risk
analysis for nuclear reactors ought to be urgently reviewed given its repeated failures to predict the type of challenges that
nuclear power plants (and other sensitive facilities) must be built to withstand.

Countries aiming to set up their first nuclear power plants will be tempted by dire energy need, reasons of prestige, and
financial limitations to concentrate on building the plants and getting ready to operate them as soon as possible. There is a
danger that seemingly less-immediate needs that do not contribute directly to energy production—such as spent fuel and
waste management, but also emergency preparedness—will be only superficially addressed. Japan is working overtime to try
to prevent loss-of-coolant accidents at three reactors from becoming a radiological catastrophe. If Japan succeeds, it will be
because it brought to bear discipline, management, organization, experience, and advance preparation.

Reactor-owning utility companies, governments, power plant vendors, international organizations, and non-governmental
organizations worldwide will and should consider whether all other current and prospective nuclear power plant operators
would be similarly prepared and equipped to deal with largely unpredictable environmental and logistical challenges as
extreme as those that Japan faced at Fukushima. Given the implications of a nuclear catastrophe for the global commons,
this is an interest shared by all.
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