World Nuclear Power - Post Fukushima n e w s

Japan, 17 Aug 2011, First Japanese reactor restarts, Unit 3 at the Tomari nuclear power plant on
Japan's northern Hokkaido island has resumed operation after a periodic inspection. It is the first
reactor to be restarted in the country since the 11 March earthquake and tsunami.

UK A round of applications, permissions and orders has launched the UK's first new nuclear build
project into a practical phase. EDF Energy gained permission last night from local authorities in West
Somerset to begin preparing the Hinkley Point C site for construction.

China

* Mainland China has 14 nuclear power reactors in operation, more than 25 under construction,
and more about to start construction soon.

* Fuel loaded at fourth Qinshan Phase II unit, 25 October 2011, The process of loading fuel into
the fourth reactor of the second phase of development at the Qinshan nuclear power plant in
China's Zhejiang province has been completed.

» Fast reactor connected to grid on 27 July 2011: On schedule, the China Experimental Fast
Reactor (65 MWTt) has been connected to the grid at 40% of power (8 MWe net). It will ramp
up to full 20 MWe power in December.

* Second reactor using new Chinese design begins operation near Hong Kong on August 10.
2011 by China Guangdong Nuclear Power Group (CGNPG). Ling Ao II unit 2 became China’s
14th operating reactor.

Korea: Reactor vessel installed at new Korean unit , 02 August 2011, The reactor pressure vessel for
unit 4 of South Korea's Shin-Kori nuclear power plant has been put in place. The unit is the second
APR-1400 to be built and its schedule follows the first, Shin-Kori 3, by one year.

Lithuanian: New start for nuclear, 02 June 2011, Lithuania's new nuclear build plans have sprung
back into life with the announcement of two proposals from reactor vendors.

Brazil has two nuclear reactors generating 3% of its electricity, and a third under construction. Its first
commercial nuclear power reactor began operating in 1982. Four more large reactors are planned to
come on line by 2025.

Germany on 30 May 2011, after increasing pressure from anti-nuclear federal states, the government
decided to revive the previous government's phase-out plan and close all reactors by 2022, This leaves

the eight oldest reactors operating life has already come to an end are shutdown, and will result in the
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remaining nine reactors not getting life extension by end of 2022. France, Poland and Russia
(Kaliningrad) are expecting to increase electricity exports to Germany, mostly from nuclear sources,
and Russia is expected to export significantly.

Russia, 18 November 2011, Russia is moving steadily forward with plans for much expanded role of
nuclear energy, nearly doubling output by 2020.

Bangladesh: (02 November 2011, Russia is to build Bangladesh's first nuclear power plant under an
intergovernmental cooperation agreement signed today in Dhaka. The agreement was signed by Sergei
Kiriyenko, head of the Russian state nuclear energy corporation Rosatom, and Yafesh Osman,
Bangladesh's minister of state for science, information and communication technologies.

Turkey August 17, 2011, Turkey has said it is holding talks with other countries on the possible
construction of a nuclear power plant in the northern province of Sinop after Japan pulled out of the
project.

Jordan: August 17, 2011: Jordan is now months away from announcing the company they have
selected to construct the country’s first nuclear reactor

Vietnam prepares for nuclear power, 06 October 2011, Electricity of Vietnam (EVN) has signed an
agreement with a consortium of Japanese companies to progress the design, construction and operation
of the country's second proposed nuclear power plant. Meanwhile, Rosatom will help establish a
nuclear energy information centre in Hanoi.

Nuclear Power in the World Today

«  The first commercial nuclear power stations started operation in the 1950s.

+  There are now over 440 commercial nuclear power reactors operating in 30 countries,
with 377,000 MWe of total capacity.

« They provide about 14% of the world's electricity as continuous, reliable base-load
power, and their efficiency is increasing,

+ 56 countries operate a total of about 250 research reactors and a further 180 nuclear
reactors power some 140 ships and submarines.

Nuclear technology uses the energy released by splitting the atoms of certain elements. It was first
developed in the 1940s, and during the Second World War research initially focussed on producing
bombs by splitting the atoms of either uranium or plutonium.




In the 1950s attention turned to the peaceful purposes of nuclear fission, notably for power generation.
Today, the world produces as much electricity from nuclear energy as it did from all sources combined
in 1960. Civil nuclear power can now boast over 14,000 reactor years of experience and supplies
almost 14% of global electricity needs, from reactors in 30 countries. In fact, many more than 30
countries use nuclear-generated power,

Many countries have also built research reactors to provide a source of neutron beams for scientific
research and the production of medical and industrial isotopes.

Today, only eight countries are known to have a nuclear weapons capability. By contrast, 56 operate
civil research reactors, and 30 host some 440 commercial nuclear power reactors with a total installed
capacity of over 377,000 MWe (see table). This is more than three times the total generating capacity
of France or Germany from all sources. Over 60 further nuclear power reactors are under construction,
equivalent to 17% of existing capacity, while over 150 are firmly planned, equivalent to 46% of
present capacity.
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Improved performance from existing nuclear reactors

As nuclear power plant construction returns to the levels reached during the 1970s and 1980s, those
_mow operating are producing more electricity. In 2007, production was 2608 billion kWh. The
increase over the six years to 2006 (210 TWh) was equal to the output from 30 large new nuclear
power plants. Yet between 2000 and 2006 there was no net increase in reactor numbers (and only 15
GWe in capacity). The rest of the improvement is due to better performance from existing units, In
2007 performance dropped back by 50 TWh due to plant closures in Germany, UK and Japan.

In a longer perspective, from 1990 to 2006, world capacity rose by 44 GWe (13.5%, due both to net
addition of new plants and uprating some established ones) and electricity production rose 757 billion
kWh (40%). The relative contributions to this increase were: new construction 36%, uprating 7% and
availability increase 57%.
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One quarter of the world's reactors have load factors of more than 90%, and nearly two thirds do better
than 75%, compared with about a quarter of them in 1990. For 15 years Finnish plants topped the
performance tables, but the USA now dominates the top 25 positions, followed by Japan and South
Korea. US nuclear power plant performance has shown a steady improvement over the past twenty
years, and the average load factor now stands at around 90%, up from 66% in 1990 and 56% in 1980.
This places the USA as the performance leader with nearly half of the top 25 reactors, the 25th
achieving more than 98%. The USA accounts for nearly one third of the world's nuclear electricity.

In 2009 and 2010 nine countries averaged better than 80% load factor, while French reactors averaged
73%, despite many being run in load-following mode, rather than purely for base-load power.

Some of these figures suggest near-maximum utilisation, given that most reactors have to shut down
every 18-24 months for fuel change and routine maintenance. In the USA this used to take over 100
days on average but in the last decade it has averaged about 40 davs. Another performance measure is
unplanned capability loss, which in the USA has for the last few years been below 2%,
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+ Nuclear power capacity worldwide is increasing steadily but not dramatically, with over
60 reactors under construction in 14 countries.
« Most reactors on order or planned are in the Asian region, though there are major plans
for new units in the USA and Russia.
- Significant further capacity is being created by plant upgrading.
« Plant life extension programs are maintaining capacity, in USA particularly.
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projected previously, and 45% to 113% more than 377 GWe actually operating at the end of 2010.
OECD estimates range up to 816 GWe in 2030. The change was based on specific plans and actions in
a number of countries, including China, India, Russia, Finland and France, coupled with the changed
outlook due to constraints on carbon emissions. The IAEA projections would give nuclear power a
13.5 to 14.6% share in electricity production in 2020, and 12.6 to 15.9% in 2030. The fastest growth is
in Asia. However, this will be scaled back to some extent as a result of government reactions to the
Fukushima accident, notably in Europe and Japan. Elsewhere there is no policy change, but some
delay due to reappraisal of regulations.

It is noteworthy that in the 1980s, 218 power reactors started up, an average of one every 17 days.
These included 47 in USA, 42 in France and 18 in Japan. These were fairly large - average power was
923.5 MWe. So it is not hard to imagine a similar number being commissioned in a decade after about
2015. But with China and India getting up to speed in nuclear energy and a world energy demand
double the 1980 level in 2015, a realistic estimate of what is possible (but not planned at this stage)
might be the equivalent of one 1000 MWe unit worldwide every 5 days.

New built plan country wise

Most reactors currently planned are in the Asian region, with fast-growing economies and rapidly-
rising electricity demand.

Many countries with existing nuclear power programs (Argentina, Armenia, Brazil, Bulgaria, Canada,
China, Czech Rep., France, India, Pakistan, Romania, Russia, Slovakia, South Korea, South Africa,
Ukraine, UK, USA) have plans to build new power reactors (beyond those now under construction).

In all, over 150 power reactors with a total net capacity of some 172,000 MWe are planned and over
340 more are proposed.

In the USA there are proposals for over twenty new reactors and 12 combined construction and
operating licence applications for these are under review. All are for late third-generation plants, and a
further proposal is for two ABWR units. it is expected that some of the new reactors will be on line by
2020. Four AP1000 units, site work is well under way at Vogtle, Georgia, with about $1.6 billion
invested in the project to October 2010, and work has also started at Summer, South Carolina,

In Canada about 15% of Canada's electricity comes from nuclear power, with 18 reactors in three
provinces providing over 12,600 MWe of power capacity. Canada plans to expand its nuclear
capacity over the next decade by building as many as nine new reactors.

In Finland, construction is now under way on a fifth, very large reactor which will come on line in
2012, and plans are firming for another large one to follow it.
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France is building a 1600 MWe unit at Flamanville, for operation from 2012, and a second is to
follow it at Penly.

In the UK, four similar 1600 MWe units are planned for operation by 2019, and a further 6000 MWe
is proposed.

Romania's second power reactor istarted up in 2007, and plans are being implemented for two further
Canadian units to operate by 2017,

Slovakia is completing two 470 MWe units at Mochovce, to operate from 2011-12.
Bulgaria is planning to start building two 1000 MWe Russian reactors at Belene.

Russia, ten reactors are under active construction, one being a large fast neutron reactor. About 14
further reactors are then planned, some to to replace existing plants, and by 2016 ten new reactors
totalling at least 9.8 GWe should be operating. Further reactors are planned to add new capacity by
2020. This will increase the country's present 21.7 GWe nuclear power capacity to 43 GWe about
2020. In addition about 5 GW of nuclear thermal capacity is planned. A small floating power plant is
expected to be completed by 2012 and others are planned to follow,

Poland is planning some6000 MWe of nuclear power capacity, and may also join a project in
Lithuania, with Estonia and Latvia.

South Korea plans to bring a further seven reactors into operation by 2016, giving total new capacity
of 9200 MWe. Of the first five, now under construction, three are improved OPR-1000 designs. Then
come Shin-Kori-3 & 4 and after them Shin-Ulchin 1&2, the first of the Advanced PWRs of 1400
MWe, to be in operation by 2016. These APR-1400 designs have evolved from a US design which has
US NRC design certification, and have been known as the Korean Next-Generation Reactor. Four
further APR-1400 units are planned, and the design has been sold to the UAE (see below).

China, now with 14 operating reactors on the mainland, the country is well into the next phase of its
nuclear power program. Some 26 reactors are under construction and many more are likely to be so in
2012. Those under construction include the world's first Westinghouse AP1000 units, and a
demonstration high-temperature gas-cooled reactor plant is due to start construction. Many more units
are planned, with construction due to start within three years. But most capacity under construction
will be the largely indigenous CPR-1000. China aims at least to quadruple its nuclear capacity from
that operating and under construction by 2020.

Taiwan, Taipower 15 building two advanced reactors (ABWR) at Lungmen.
India has 20 reactors in operation, and four under construction (two expected to be completed in

2011). This inciudes two large Russian reactors and a large prototype fast breeder reactor as part of its
strategy to develop a fuel cycle which can utilise thorium. Twenty further units are planned. 17 further
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units are planned, and proposals for more - including western and Russian designs - are taking shape
following the lifting of trade restrictions.

Pakistan has a third 300 MWe reactor under construction at Chashma, financed by China. There are
plans for more Chinese power reactors.

In Kazakhstan, a joint venture with Russia's Atomstroyexport envisages development and marketing
of innovative small and medium-sized reactors, starting with a 300 MWe Russian design as baseline
for Kazakh units.

In Iran nuclear power plant construction was suspended in 1979 but in 1995 Iran signed an agreement
with Russia to complete a 1000 MWe PWR at Bushehr. This started up in 2011 but is not yet grid
connected (in mid August).

The United Arab Emirates has awarded a $20.4 billion contract to a South Korean consortium to
build four 1400 MWe reactors by 2020.

Jordan has committed plans for its first reactor to be operating by 2020, and is developing its legal
and regulatory infrastructure.

Vietnam has committed plans for its first reactors at two sites (2x2000 MWe), to be operating by
2020, and is developing its legal and regulatory infrastructure. The first plant will be a turnkey project
built by Atomstroyexport. The second will be Japanese.

Indonesia plans to construct 6000 MWe of nuclear power capacity by 2025.

Thailand plans to start constructing an initial nuclear power station in 2014

Capacity enhancement

Increased nuclear capacity in some countries is resulting from the uprating of existing plants. This is a
highly cost-effective way of bringing on new capacity.

Numerous power reactors in USA, Belgium, Sweden for example, have had their generating capacity
increased.

In Switzerland, the capacity of its five reactors has been increased by 13.4%.

In the USA, the Nuclear Regulatory Commission has approved 139 uprates totalling some 6020 MWe
since 1977, a few of them "extended uprates" of up to 20%.
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Spain has had a program to add 810 MWe (11%) to its nuclear capacity through upgrading its nine
reactors by up to 13%. Some 519 MWe of the increase is already in place. For instance, the Almarez
nuclear plant is being boosted by 7.4% at a cost of US$ 50 million.

Finland Finland boosted the capacity of the original Olkiluoto plant by 29% to 1700 MWe. This plant
started with two 660 MWe Swedish BWRs commissioned in 1978 and 1980. The Loviisa plant, with
two VVER-440 (PWR) reactors, has been uprated by 90 MWe (10%).

Sweden's utilities have uprated all three plants. The Ringhals plant was uprated by about 400 MWe
over 2006-11, and plans will take it to 660 MWe uprate over 25 years. Oskarshamn-3 was uprated by
21% to 1450 MWe at a cost of EUR 313 million, and a 27% uprate of unit 2 is in progress. Forsmark 2
had a 120 MWe uprate (12%) to 2010.




