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The consistent history of innovation in the Nuclear Industry is one of periodic
spasms of enthusiasm for putative breakthrough technologies, such as "Generation III
Reactors", "Small Modular Reactors", "Advanced Nuclear Reactors", even the "Thorium
Chain Reactors", leading to the commitment of untold billions of investment dollars,
followed by a slow, unfolding story of disappointment, caused by intractable design and
cost issues. Purely from an innovation perspective, it’s hard to imagine a sorrier, costlier
and more self-indulgent story of serial failure!.
So, how long will it take before those seemingly inextinguishable hopes in the
promise of nuclear energy will be finally overwhelmed by the delivered realities of an
alternative model for energy production,which gains momentum not just year on year
but month by month? From an innovation standpoint, the answer is absolutely clear: It is
already happened!. The static, monstrously expensive world of nuclear energy has less
and less to deploy against today’s increasingly agile, dynamic, cost-effective alternatives:
the Renewable Energy.
In April 2015, GDF Suez (now Engie) issued the following statement:
“We have one conviction that the energy model of tomorrow will be in 3D:
 "Decarbonized", thanks to the development of renewable energies,
 "Digitized", by deploying intelligent networks, and
 "Decentralized”.
The authors of "World Nuclear Industry’s Status Report" have been tracking the
contrast between nuclear and renewables for a number of years and provide a very timely
update (following fig’s). The astonishing changes in the solar industry epitomize the
general direction of travel:
 There now seems to be a general recognition that the fall in production costs of
renewable energy technologies, particularly solar photovoltaics (PV), coupled
with the expected falling costs of innovative electricity storage, will accelerate
the transformation of the power sector.
UBS, in a report published in June 2015, stated:
 “We believe solar will eventually replace nuclear and coal and be established as
the default technology of the future to generate and supply electricity.” An
important driver is the realization that solar PV will increasingly be deployed
without subsidy, unlike the technology cost curves for nuclear power.
On the same line:
Forbes/Business Blog wrote on 4 June 2015:
 “For all intents and purposes, AREVA is dead”, and
Bloomberg New Energy Finance on 23 June 2015:
 “The way humans get electricity is about to change forever.”
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Key Insights in Brief
 Japan without nuclear power for the first time since the first commercial nuclear
power plant started up in the country 50 years ago. One NPP re-started in August,
2015.
 Nuclear plant construction starts plunge from 15 in 2010 to 3 in 2014.
 62 reactors under construction - 5 fewer than a year ago - of which at least 3/4
delayed. In 10 of the 14 building countries all projects are delayed, often by years.
Five units have been listed as “under construction” for over 30 years!.
 Share of nuclear power in global electricity mix is stable at less than 11% for a
third year in a row.
 AREVA, technically bankrupt, downgraded to “junk” by Standard & Poor’s, sees
its share value plunge to a new historic low on 9 July 2015, a value loss of 90%
since 2007.
 China, Germany, Japan - three of the world’s four largest economies - plus Brazil,
India, Mexico, the Netherlands, and Spain, now all generate more electricity from
non-hydro renewables than from nuclear power. These eight countries represent
more than three billion people or 45% of the world’s population.
 In the UK, the Hinckley C nuclear plant in Somerset is indefinitely postponed, as
a new IEA analysis shows that its power will cost UK energy users three times
more than it should. Electricity output from renewable sources, including
hydropower, overtook the output from nuclear.
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The global outlook for Nuclear Power presented is unanimously accepted to be very
gloomy. Then, why are we still very apprehensive and very fearful of Nuclear Power in
the years to come? The reasons are numerous:
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 Since the starting of Nuclear Power in 1950’s, there have been 6 major accidents,
above the International Nuclear Radiological Event Scale # 5, that is, 1 major
accident every 10 years, on the average. Today and in the near future, with about
20o nuclear power plants 3o to 46 years old, the probability for a new major
accident is very high.
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 New countries, such as Turkey with none or very little relevant know-how and
experience, are embarking on the dangerous road of Nuclear Power, mostly for
political reasons, thus increasing the probability of a major, world-affecting
nuclear accident. Serious problems for the development of nuclear power in
Turkey have been identified, including the updating of nuclear liability laws and
the establishment of the necessary legal and regulatory frameworks. Industry
analysts have concluded that “Turkey hasn’t come close to establishing a viable
regulator and remains more focused on securing a good financial deal”, since the
cost of electricity from renewables is already at least 20% cheaper. In addition,
the two sites chosen for the nuclear power plants, Akkuyu and Sinop, are situated
on top of highly seismogenic regions, increasing the probability for a devastating
nuclear accident. If a Fukushima-type accident were to occur at Akkuyu, not
unlikely due to the highly seismic nature of the area, the entire Mediterranean, a
closed sea, will be dead within a year!
 Over four years have passed since the Fukushima Daiichi Nuclear Power Plants
accident on 11 March, 2011, and the magnitute of the devastating effects is still
being revieled. The challenges still persist and will do so for tens, even hundreds
of years to come:

On-site Challenges
At present, radiation levels remain very high inside the reactor buildings (several
Sievert per hour) that make human intervention there impossible. The situation is
compounded by problems with various types of robots that have got stuck in the buildings
and had to be abandoned. Molten fuel debris removal at units 1, 2 and 3 is planned in
2020 and 2021. A 30 - 40 year period is needed to complete decommissioning, with work
to begin in 2022. Whether these timelines can be implemented remains questionable.
Large quantities of water (about 300 cubic meters per day) are continuously
injected to cool the fuel debris. To reduce storage requirements for contaminated water,
operator Tokyo Electric Power Company (TEPCO) installed decontamination systems and
re-injects partially decontaminated rather than fresh water. However, the systems have
achieved only low operation rates because of technical problems and human errors.
Furthermore, due to underground intrusion of fresh water into the basements,
which are already filled with highly contaminated water, the net amount to be stored
continues to increase by 400 tons every day. The storage capacity on-site is now 800,000
cubic meters, the equivalent of 320 Olympic swimming pools. A groundwater bypass
system and a Frozen Soil Wall are in preparation. However, the first trials of the ice wall
have been disappointing.

Off-site Challenges
According to government figures, the number of evacuees from Fukushima
Prefecture as of January 2015 was about 120,000 (vs. 164,000 at the peak in June 2013).
About 3,200 people have died, classified as “earthquake-related deaths”. Many
evacuated people have given up on returning to their homes even if the restrictions are
lifted.


Decontamination Wastes

Waste generated by decontamination activities inside and outside the evacuation
area has reached more than 157,000 tons by the end of 2014, according to government
estimates.


Spread of Radioactivity in the Pacific
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Within a year after the accident, the radioactivity (Cs-134 + Cs-137) dispersed in the north
Pacific ocean had reached the Alaska, Canada and US Pacific coasts. Over the 4 years since
and due to the strong ocean currents, the radioactivity has been detected on the Pacific
coasts of South America and even New Zealand. Since the dumping in the ocean of highly
radioactive water, containing Cs-137 with a half-life of 30 years, will continue for many
tens of years at Fukushima, the entire Pacific ocean, despite its size, will probably become
so contaminated that all kinds of sea food will be forbidden.

Cs-137, Cs-134

The spread of radioactive contamination 4 years later.


Cost of the Accident
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The Japanese Government has not provided a comprehensive total accident cost
estimate. However, data for individual cost categories already exceed US$ 100 billion, of
which about 60 percent is for compensation, without taking into account such indirect
effects as impacts on food exports and tourism. Unfortunately, a large amount of this bill
is being paid by the Japanese citizens themselves (!) by supporting TEPCO indirectly
through their payments of increased taxes and electric bills.


Radiation Exposure and Health Impact

Precise effects on human health from the Fukushima accident have yet to be
published in peer-reviewed studies. However, independent studies in Germany indicate
increased infant mortality and decreased numbers of live births in 2011 following the
accident.
In addition, the 2014 UNSCEAR (United Nations Scientific Committee on the
Effects of Atomic Radiation) Report on Fukushima has estimated that the collective dose
to the Japanese people from the exposures following Fukushima will be 48,000 personSievert. According to independent radiation expert Ian Fairlie, in terms of fatal cancers,
the UNSCEAR estimate implies (via the Linear No-Threshold Theory) that in future about
5,000 people in Japan will die from Fukushima’s fallout, if a conventional fatal cancer risk
of 10% per person-Sievert is applied.
Closing this short presentation, I firmly believe that the "death" of Nuclear Energy and
its horrifying consequences will come mostly from the establishment and world-wide
use of the Renewable Energy Sources, "RES". The sooner we all advocate, support and
promote RES the quicker it will happen.
The tragic and horrific Fukushima accident has been the trigger for the accelerated
downfall and eventual close down of the Nuclear Power Industry in the next 40 – 50
years.

Until it happens we should all be very Vigilant …..
Thank you.
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