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Sources: Various sources, compiled by WNISR, 2017
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WNISR	Definition	of	LTO

“A	nuclear	power	reactor	is	considered	in	Long-Term	Outage	(LTO),	
if	it	has	not	generated	any	power	in	the	entire	previous	calendar	year	
and	in	the	first	semester	of	the	current	calendar	year	of	the	WNISR.”

-------------

As	of	1	July	2017

•	33	reactors	in	Japan	in	LTO,	shut	down	between	1995	and	2012.	Only	5	operating.
•			2	reactors	in	France	in	LTO	(Bugey-5,	Paluel-2)
• 1	reactor	in	India	in	LTO	(Kakrapar-2)
• 1	reactor	in	Switzerland	in	LTO	(Beznau-1)
•	 1	reactor	in	Taiwan	in	LTO	(Chinshan-1)
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Source:	WNA,	“World	Nuclear	Performance	Report	2017”,	June	2017	
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France 

Slovakia 

Belgium 

Hungary 

Sweden 

Slovenia 

Bulgaria 

Switzerland 

Finland 

Armenia 

S. Korea 

Czech Rep.

Spain 

UK 

USA 

Russia 

Romania 

Canada 

Taiwan 

Germany 

S. Africa

Mexico 

Argentina 

Pakistan 

China 

Netherlands 

India 

Brazil 

Japan 

Iran 

Nuclear Production in 2015/2016 and Historic Maximum
in TWh and Share In Electricity Production

Ukraine 

0100200300400500600700800
TWh

France 

Slovakia 

Hungary 

Sweden 

Slovenia 

Bulgaria 

Switzerland 

Finland 

Armenia 

S. Korea 

Czech Rep.

Spain 

UK 

USA 

Russia 

Romania 

Canada 

Taiwan 

Germany 

S. Africa

Mexico 

Argentina 

Pakistan 

China 

Netherlands 

India 

Brazil 

Japan 

Iran 

Ukraine 

0 10 20 30 40 50 60 70 80
Percentage

© WNISR - Mycle Schneider Consulting

2015
2016
Historic Maximum
Historic Maximum Year

2005

2002

2003

Belgium 1986

2014

1996

2005

1996

1986

2009

1987

2013

1989

1997

1995

2015

2009

1994

1988

1989

1989

1990

2012

1986

2001

1998

2015

1998

2010
2005

1994

2001

1997

2004

2001

1998

2015

2016

2011

2016



WNISR2017

186 

65 
53 

48 

39 44 

22 
15 10 3 1 

234

67 

© WNISR - Mycle Schneider Consulting

19601954 1970 1980 1990 2000 20101965 1975 1985 1995 2005 2015 170

50

100

150

200

Reactors Under Construction
in Units, from 1954 to 1 July 2017

Construction Abandoned or Suspended

Construction Status 
as of 1 July 2017 

Construction Completed or Underway
Construction Starts

GENERAL	OVERVIEW— CONSTRUCTIONS

Ottawa, 1 November 2017Mycle Schneider Consulting

Sources: WNISR, with IAEA-PRIS, 2017

12



WNISR2017 GENERAL	OVERVIEW— CONSTRUCTIONS

Ottawa, 1 November 2017Mycle Schneider Consulting 13

Country Units Capacity
(MW	net)

Construction	
Starts

Scheduled
Grid	Connection

Behind
Schedule

China 20 20 500 2009	- 2016 2017	- 2021 11
Russia 6 4 359 1983	- 2010 2017	- 2019 6
India 6 3 907 2004	- 2017 2018	- 2023 5
UAE 4 5 380 2012	- 2015 2018	- 2020 1
USA 4 4 468 2013 2019	- 2020 4
South	Korea 3 4 020 2009	- 2013 2018	- 2019 3
Belarus 2 2 218 2013	- 2014 2019	- 2020 1
Pakistan 2 2 028 2015	- 2016 2021	- 2022 ?
Slovakia 2 880 1985 2018	- 2019 2
Finland 1 1 600 2005	 2018 1
France 1 1 600 2007 2019 1
Japan 1 1 325 2007 ? 1
Argentina 1 25 2014 2019 1

WORLD 53 52 310 1983	- 2017 2017	- 2023 37

Nuclear	Reactors	“Under	Construction”	(as	of	1	July	2017)

Sources: WNISR, with IAEA-PRIS, WNA, 2017
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Reactor	Construction	Times	of	51	Units	Started-up	2007–7/2017

Country Units
Construction	Time	(in	Years)

Mean	Time Minimum Maximum
China 27 6.0 4.1 11.2

India 6 9.0 5.0 14.2

South	Korea 5 5.3 4.1 7.2

Russia 5 24.6 8.1 32.0

Pakistan 3 5.4 5.2 5.5

Argentina 1 33.0

Iran 1 36.3

Japan 1 5.1

Romania 1 24.1

USA 1 43.5

WORLD 51 10.1 4.1 43.5

Sources: WNISR, with IAEA-PRIS, WNA, 2017
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as of 1 July 2017 
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Sources: WNISR with IAEA-PRIS, 2017
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Sources: WNISR with IAEA-PRIS, 2017
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Early Shutdowns of	U.S.	Reactors 2009–2025	

Reactor Owner Decision	Date Shutdown	Date
Age	at	

Shutdown
NRC	60-Year	

License	Approval

Oyster Creek Exelon 8 December 2010 December 2019 50 Yes

Crystal River-3 Duke Energy 5 February 2013 26 September 2009 32 Application	
withdrawn

San Onofre-2&-3 SCE/SDG&E 7 June 2013 January 2012 29	/	28 No	application

Kewaunee Dominion Energy 22 October 2012 7 May 2013 39 Yes

Vermont Yankee Entergy 28 August 2013 29 December 2014 42 Yes
Pilgrim Entergy 13 October 2015 31 May 2019 47 Yes

Diablo Canyon-1&-2 PG&E 21 June 2016 November 2024	&	
August 2025 40 Suspended

Fort Calhoun OPPD 26 August 2016 24 October 2016 43 Yes
(Palisades Entergy 8 December 2016 1 October 2018) 47 Yes

Indian Point-2&-3 Entergy 9	January	2017
No	later	than	
30 April	2020	/	
30 April	2021

47	/	44 Under	review

Sources: Various sources compiled by WNISR
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Toshiba (Japan) Share Price Development Since 2006 
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Sources: Yahoo Finance, Investing.com, 2017
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RWE (Germany) Share Price Development Since 2006 
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Sources: Yahoo Finance, 2017
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AREVA (France) Share Price Development Since 2006 
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Sources: Investing.com, 2017

EDF (France) Share Price Development Since 2006 
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Sources: Yahoo Finance, 2017



WNISR2017

Ottawa, 1 November 2017Mycle Schneider Consulting 25

Sources: Yahoo Finance, 2017

NUCLEAR	FINANCES	– THE	KEPCO	CASE

Closure	of	Kori-1
19	June	2017

Election	of	President	Moon
9	May	2017

Citizens	Committee	Votes
20		October	2017
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CGN (China) Share Price Development Since its Launch in 2014 
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Global Investment Decisions in 
New Renewables and Nuclear Power 
in US$ billion, 2004-2016
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Sources: FS-UNEP 2017 and WNISR Original Research
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Sources: FS-UNEP 2017, 2016, 2015
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Sources: WNISR, IAEA-PRIS, BP Statistical Review 2017
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Auctioning	Drives	Costs	to	Record	Low	Levels	

Ø USA	:	solar	+	storage	system	for	US$45/MWh

ØMexico	:	solar	PV	at	US$32/MWh;	wind	power	at	US$36/MWh

Ø United	Arab	Emirates:	US$24/MWh

ØMorocco	:	US$30/MWh	for	wind

Ø Germany	:	new	offshore	wind	without	subsidies	by	2022…
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Sources: WNISR, IAEA-PRIS, BP Statistical Review 2017
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Sources: WNISR, IAEA-PRIS, BP Statistical Review 2017
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Sources: WNISR, IAEA-PRIS, BP Statistical Review 2017
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• The	bankruptcy	of	Toshiba-Westinghouse,	the	historic,	largest	nuclear	builder	in	the	world,	
preceded	by	the	technical	bankruptcy	of	AREVA,	leaves	the	building	industry	in	the	West	in	
shambles.	Serious	consequences	on	the	quality	and	reliability	of	maintenance,	fuel	fabrication	
and	waste	management	services	cannot	be	excluded.

• The	financial	problems	of	the	nuclear	utilities,	including	the	world’s	largest	nuclear	operator	
EDF,	are	exacerbated	by	high	debt	loads,	deteriorating	credit-ratings,	low	wholesale-market	
prices,	a	shrinking	client	base,	stagnating	consumption	at	best,	increasing	maintenance	and	
therefore	production	costs,	post-3/11	investment	needs	for	upgrading,	and	ferocious	
competitors	with	steep	growth	rates.

•	As	a	result,	the	growth	rate	of	nuclear	power	production	is	very	low	(+1.4%	or	+35 TWh),	
exclusively	due	to	the	Chinese	23%	increase	(36.6 TWh),	i.a.w.	without	China,	the	growth	rate	is	
negative	worldwide.

•	The	decline	of	the	global	nuclear	industry	is	accelerating.	Construction	starts	dropped	from	15	
in	2010	to	3	in	2016	and	to	1	in	the	first	three	quarters	of	2017.	This	is	way	below	the	minimum	
necessary	reproduction	rate	to	survive.	The	nuclear	species	is	on	its	way	of	extinction.

• This	development	has	nothing	reassuring	as	about	400	aging	reactors	are	operating	under	
increasingly	difficult	conditions.	The	difficulty	to	maintain	even	the	current	level	of	safety	is	
challenging	and	deserves	more	attention	by	all	stakeholders.
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“Because of that history, this 2017 World Nuclear Industry Status Report
is perhaps the most decisive document in the history of nuclear power. 
The report makes clear, in telling detail, that the debate is over.”

S. David Freeman
appointed	Chairman	of	the	Tennessee	Valley	Authority	(TVA)	

by	President	Jimmy Carter	in	1977

From	the	Foreword

The	WNISR2017	is	online	for	free	download	at	www.WorldNuclearReport.org
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The	Bulletin	of	the	Atomic	
Scientists hosts	the	WNISR’s	fully
interactive	Global	Nuclear	Power	
Database Visualization,	a	new,	
powerful	research	tool.

Try	it	out!
Access	is	free	of	charge!

thebulletin.org
thebulletin.org
http://thebulletin.org/global-nuclear-power-database
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