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WNISR2018 GLOBAL OVERVIEW — WORLD FLEET

Reactor Startups and Shutdowns in the World

in Units, from 1954 to 2018
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WNISR2018 EU28 — STARTUPS AND SHUTDOWNS

Reactor Startups and Shutdowns in the EU28
in Units, from 1956 to 2018
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WNISR2018 GLOBAL OVERVIEW — WORLD FLEET
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WNISR2018 EU28 — OPERATING REACTORS/CAPACITY

Nuclear Reactors and Net Operating Capacity in the EU 28

in Units and GWe, from 1956 to 2018
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WNISR2018 GLOBAL OVERVIEW — ROLE OF NUCLEAR POWER

Nuclear Electricity Production 1990-2017
In the World...

in TWh (net) and Share in Electricity Generation (gross)
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...and in China and the Rest of the World
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WNISR2018 GLOBAL OVERVIEW — NUCLEAR ELECTRICITY GENERATION

(Top 21)

Nuclear Production in 2016/2017 and Historic Maximum
in TWh and Share In Electricity Production
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WNISR2018 GLOBAL OVERVIEW — CONSTRUCTIONS

Reactors Under Construction in the World

in Units, from 1951 to 2018 234 e e SiE s
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WNISR2018 GLOBAL OVERVIEW — CONSTRUCTIONS

Nuclear Reactors “Under Construction” (as of 1 July 2018)

i:&?:ig Construction Starts Grid Connection Behind Schedule
China 16 15 450 2009 - 2017 2018 - 2023 8-9?
India 7 4824 2004 - 2017 2018 - 2023 5
Russia 5 3378 2007 - 2018 2019- 2022 4
South Korea 4 5 360 2009 - 2017 2018 - 2022 4
UAE 4 5380 2012 - 2015 2020 - 20217 3-4?
Belarus 2 2218 2013 - 2014 2019 - 2020 1-2?
Pakistan 2 2028 2015 - 2016 2020 - 2021 -
Slovakia 2 880 1985 - 1985 2018 - 2019 2
USA 2 2234 2013 -2013 2021-2022 2
Argentina 1 25 2014 -2014 2020 1
Bangladesh 1 1080 2017 -2017 2023 -
Finland 1 1600 2005 - 2005 2019 1
France 1 1600 2007 - 2007 2020 1
Japan 1 1325 2007 -2007 ? 1
Turkey 1 1114 2018 -2018 2023 -
World 50 48 496 1985- 2018 2018 - 2023 3336

Sources: Compiled by WNISR, 2018
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WNISR2018 GLOBAL OVERVIEW — CONSTRUCTION TIMES

Reactor Construction Times of 55 Units Started-up 2008-7/2018

Construction Times of 55 Units Started-up 2008-7/2018

Construction Time (in Years)

6.0 41 1.2

China 31

Russia 7 24.0 81 35.1
India 5 0.8 7.2 14.2
South Korea 5 53 41 72
Pakistan 3 5.4 5.2 5.6
Argentina 1 33.0 33.0

Iran 1 363 363

Japan 1 51 51

USA 1 435 435

World 55 10.1 41 435

Sources: WNISR, with IAEA-PRIS, WNA, 2018
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WNISR2018 GLOBAL OVERVIEW — CONSTRUCTION STARTS AND CHINA

Reactor Startups and Shutdowns in the World

in Units, from 1954 to 2018
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WNISR2018

Construction Starts of Nuclear Reactors in the EU28
in Units, from 1951 to 2018

2IO Construction Status

(3 ) as of 1 January 2019
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WNISR2018 GLOBAL OVERVIEW — OPERATING AGE

Age of World Nuclear Fleet

as of 1 July 2018
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WNISR2018 EU28— OPERATING AGE

Age of EU Nuclear Fleet
as of 1 July 2018
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WNISR2018

Reactor
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US FOCUS — 18 EARLY CLOSURES ANNOUNCED 2009-2025
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WNISR2018 NUCLEAR POWER VS. RENEWABLES DEPLOYMENT

Selected Historical Mean Costs by Technology
LCOE values in US$/MWh
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WNISR2018 NUCLEAR POWER VS. RENEWABLES DEPLOYMENT

Wind, Solar and Nuclear Developments: Installed Capacity and Electricity Production
in the World 497
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WNISR2018 NUCLEAR POWER VS. RENEWABLES DEPLOYMENT

Wind, Solar and Nuclear Developments: Installed Capacity and Electricity Production in the EU
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WNISR2018 NUCLEAR POWER VS. RENEWABLES DEPLOYMENT

Wind, Solar and Nuclear Installed Capacity and Electricity Production in the World
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WNISR2018 NUCLEAR POWER VS. RENEWABLES DEPLOYMENT

Wind, Solar and Nuclear Developments in the United States 2000-2017
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WNISR2018 NUCLEAR POWER VS. RENEWABLES DEPLOYMENT

Power Generation in the World
Annual Production Compared to 2007

in added TWh by Source
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WNISR2018 NUCLEAR POWER VS. RENEWABLES DEPLOYMENT

Installed Wind, Solar and Nuclear Capacity and Production in China 2000-2017
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WNISR2018 NUCLEAR POWER VS. RENEWABLES DEPLOYMENT

Installed Wind, Solar and Nuclear Capacity and Production in India 2000-2017
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e Small increase of nuclear power generation essentially due to China.

e Long-term decline of nuclear power’s role continues.

e Cost differential between nuclear and renewables still increases.

e Nine of 31 nuclear countries generate more power with renewables than nuclear.

* Nuclear power capacity additions are insignificant in global market (1 GW/257 GW
net in 2017). Nuclear power becomes irrelevant.

e Reactor construction starts down from 15 in 2010 to 5 in 2018; no commercial
reactor building started in China since 2016.

e Nuclear power is a species on way of extinction. Renewal rate too small for survival.
e Decommissioning in early stages, only 10 of 174 closed sites at greenfield status.

e New-build—and increasingly existing nuclear—is more expensive (€/MWh) than
solar/wind and is therefore contributing to climate change.

e Existing nuclear is a very powerful innovation barrier see Germany vs. Japan.
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