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INTRODUCTION

Nuclear Power Reactors in the World is an annual publication 
that presents the most recent data pertaining to nuclear 
power reactors in IAEA Member States.

This thirty-third edition of Reference Data Series No. 2 
provides a detailed comparison of various statistics through 
31 December 2012. The tables and figures contain the 
following information:

— �General statistics on nuclear reactors in IAEA Member 
States;

— �Technical data on specific reactors that are either 
planned, under construction or operational, or that have 
been shut down or decommissioned;

— �Performance data on reactors operating in IAEA Member 
States, as reported to the IAEA.

The data compiled in this publication is a product of the 
IAEA’s Power Reactor Information System (PRIS). The 
PRIS database is a comprehensive source of data on all 
nuclear power reactors in the world. It includes specification 
and performance history data on operational reactors as 
well as on reactors under construction or in the 
decommissioning process. The IAEA collects data through 
designated national correspondents in Member States.

PRIS outputs are available in the IAEA’s annual publications 
and on the PRIS web page (http://www.iaea.org/pris). 
Detailed outputs are accessible to registered users through 
on-line applications. Enquiries should be addressed to:

	 Director
	 Division of Nuclear Power
	 International Atomic Energy Agency
	 Vienna International Centre
	 PO Box 100
	 1400 Vienna, Austria
	 Email: PrisAdmin@iaea.org
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Definitions

Performance factors

		  (REG – PEL – UEL – XEL) 
EAF (%)	 =  	                                                             × 100 
		   		   REG

		  (REG – PEL – UEL)  
UCF (%)	 =  	                                              × 100
		   	         REG

		  UEL
UCL (%)	 =  	            × 100
		  REG

		  PEL
PCL (%)	 =  	            × 100
		  REG

		   EG
LF (%)	 =  	            × 100
		  REG

		  On-line Hours
OF (%)	 =  	                                 × 100
		    Total Hours

where

EAF	� is the energy availability factor, expressed in  
per cent.

UCF	� is the unit capability factor, expressed in  
per cent.

UCL	� is the unplanned capability loss factor,  
expressed in per cent.

PCL	� is the planned capability loss factor, expressed  
in per cent.

LF	 is the load factor, expressed in per cent.
OF	 is the operating factor, expressed in per cent.

REG	� Reference energy generation: The net electrical 
energy (MW·h) supplied by a unit continuously 
operated at the reference unit power during the 
entire reference period.
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PEL	� Planned energy loss: The energy (MW·h) that 
was not supplied during the period because of 
planned shutdowns or load reductions due to 
causes under plant management control. 
Energy losses are considered to be planned if 
they are scheduled at least four weeks in 
advance. 

UEL	� Unplanned energy loss: The energy (MW·h) 
that was not supplied during the period because 
of unplanned shutdowns, outage extensions or 
load reductions due to causes under plant man-
agement control. Energy losses are considered 
to be unplanned if they are not scheduled at 
least four weeks in advance.

XEL	� External energy loss: The energy (MW·h) that 
was not supplied owing to external constraints 
(beyond plant management control) that 
reduced plant availability.

EG	� The net electrical energy supplied during the 
reference period as measured at the unit outlet 
terminals after deducting the electrical energy 
taken by unit auxiliaries and the losses in trans-
formers that are considered to be integral parts 
of the unit.

Construction Start
Date when first major placing of concrete, usually for the 
base mat of the reactor building, is done.

First Criticality
Date when the reactor is made critical for the first time.

Grid Connection
Date when the plant is first connected to the electrical grid 
for the supply of power.  After this date, the plant is 
considered to be in operation.

Commercial Operation
Date when the plant is handed over by the contractors to 
the owner and declared officially in commercial operation.

Permanent Shutdown
Date when the plant is officially declared to be shut down by 
the owner and taken out of operation permanently.
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Long Term Shutdown
A unit is considered to be in long term shutdown if it has 
been shut down for an extended period (usually several 
years) without any firm recovery schedule at the beginning 
but with the intention to restart the unit eventually.

Units and Energy Conversion
1 terawatt-hour (TW∙h) = 106 megawatt-hours (MW∙h)

For an average power plant,

1 TW·h	=	 0.39 megatonnes of coal equivalent (input)
	 =	 0.23 megatonnes of oil equivalent (input).
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TABLE 7. ANNUAL CONSTRUCTION STARTS AND  
CONNECTIONS TO THE GRID, 1954 TO 2012 

Number 
of units

Design 
capacity 
(MW(e))

Number 
of units

Design 
capacity 
(MW(e))

Number 
of units

Updated 
capacity 
(MW(e))

1954 1 60   1 5   1 5   
1955 8 260   1 5   

1956 5 577   1 35   2 65   
1957 13 1836   3 119   5 209   
1958 6 476   1 35   6 269   
1959 7 976   5 176   11 548   
1960 11 1010   4 438   15 1087   

1961 7 1529   1 15   16 1104   
1962 8 1379   9 955   25 2223   
1963 5 1722   9 500   33 2677   
1964 9 2932   8 1022   40 3686   
1965 9 3291   8 1879   48 5910   

1966 15 7052   8 1528   55 7539   
1967 25 16287   11 2165   64 9595   
1968 37 26859   7 1086   69 10648   
1969 13 9277   10 3670   78 14121   
1970 37 25453   6 3410   84 17656   

1971 18 12623   16 7711   99 24320   
1972 29 22335   16 8880   113 32797   
1973 29 23492   20 12727   132 43761   
1974 38 35222   26 17149   154 61021   
1975 38 36471   15 10236   169 70414   

1976 43 41618   19 14196   186 83992   
1977 23 21710   18 13206   199 96202   
1978 23 21735   20 15782   218 111740   
1979 27 22959   8 6909   225 117814   
1980 20 19134   21 15088   245 133037   

1981 17 16099   23 20389   267 153832   
1982 19 19765   19 15316   284 168317   
1983 16 12218   23 19253   306 187756   
1984 11 10478   33 30992   336 218452   
1985 19 15346   33 31063   363 245779   

1986 8 7201   27 27204   389 272074   
1987 13 11117   22 22191   407 295812   
1988 7 7722   14 13621   416 305212   
1989 6 4018   12 10457   420 311942   
1990 5 3366   10 10543   416 318253   

1991 2 2246   4 3678   415 321924   
1992 3 3105   6 4809   418 325261   
1993 4 3715   9 9012   427 333914   
1994 2 1330   5 4176   429 336934   
1995 5 3635   434 341402   

1996 1 610   6 7080   438 347296   
1997 5 4386   3 3568   434 347895   
1998 3 2096   4 3152   430 344915   
1999 4 4640   4 2704   432 347368   
2000 7 5456   6 3063   435 349999   

2001 1 1304   3 2696   438 352730   
2002 6 3440   6 4998   439 357296   
2003 1 202   2 1700   437 359842   
2004 2 1336   5 4785   438 364688   
2005 3 2900   4 3923   441 368125   

2006 4 3434   2 1492   435 369581   
2007 8 6602   3 1842   439 371645   
2008 10 10535   438 371495   
2009 12 13125   2 1068   437 370702   
2010 16 15842   5 3777   441 375277   

2011 4 1890   7 4017   435 368921   
2012 7 7044   3 3021   437 373069   

Year

Construction
starts

Reactors
in operation

Connections
to the grid
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Number of operational reactors by type and 
net electrical power (as of 31 Dec. 2012).  

Figure 1.
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Reactors under construction by type and
net electrical power (as of 31 Dec. 2012).

Figure 2.
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Worldwide median construction time in months
(as of 31 Dec. 2012).

Figure 4.

13
1 

85
 

29
 

23
 

20
 

12
 

7 

3 

99
 

95
 

10
3 

12
3 

64
 

75
 

10
5 

57
 

0

20

40

60

80

100

120

140

19
81

–1
98

5 

19
86

–1
99

0 

19
91

–1
99

5 

19
96

–2
00

0 

20
01

–2
00

5 

20
06

–2
01

0 

20
11

20
12

Number of reactors Construction time

N
um

be
r o

f r
ea

ct
or

s/
co

ns
tru

ct
io

n 
tim

e 
(m

on
th

s)
   



78

Fi
gu

re
 5

. N
um

be
r o

f r
ea

ct
or

s 
in

 o
pe

ra
tio

n 
by

 a
ge

 (a
s 

of
 3

1 
D

ec
. 2

01
2)

.

3 

7 

5 

2 

0 

3 
2 

4 
5 

2 

6 

3 

6 

4 
4 

3 

6 

4 
5 

9 

6 

4 

10
 11

 14
 21

 24
 32

 33
 20

 17
 22

 19
 

6 

11
 14

 1
4 

11
 20

 13
 10

 11
 

4 

7 

05101520253035

0
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16
17

18
19

20
21

22
23

24
25

26
27

28
29

30
31

32
33

34
35

36
37

38
39

40
41

42
43

R
ea

ct
or

 a
ge

 (y
ea

rs
) 

Number of reactors 



79

Fi
gu

re
 6

. A
nn

ua
l c

on
st

ru
ct

io
n 

st
ar

ts
 a

nd
 c

on
ne

ct
io

ns
 to

 th
e 

gr
id

, 1
95

4 
to

 2
01

2.
  

1 

8 

5 

13 

6 

7 

11 

7 

8 

5 

9 

9 

15 

25 

37 

13 

37 

18 

29 

29 

38 

38 

43 

23 

23 

27 

20 

17 

19 

16 

11 

19 

8 

13 

7 

6 

5 

2 

3 

4 

2 

0 

1 

5 

3 

4 

7 

1 

6 

1 

2 

3 

4 

8 

10 

12 

16 

4 

7 

1 

0 

1 

3 

1 

5 

4 

1 

9 

9 

8 

8 

8 

11 

7 

10 

6 

16 

16 

20 

26 

15 

19 

18 

20 

8 

21 

23 

19 

23 

33 

33 

27 

22 

14 

12 

10 

4 

6 

9 

5 

5 

6 

3 

4 

4 

6 

3 

6 

2 

5 

4 

2 

3 

0 

2 

5 

7 

3 

01020304050

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

C
on

st
ru

ct
io

n 
st

ar
ts

G
rid

 c
on

ne
ct

io
ns

Number of reactors 





@ 
No. 22

Where to order IAEA publications
In the following countries IAEA publications may be purchased from the sources 
listed below, or from major local booksellers. Payment may be made in local 
currency or with UNESCO coupons. 

AUSTRALIA
DA Information Services, 648 Whitehorse Road, MITCHAM 3132 
Telephone: +61 3 9210 7777 • Fax: +61 3 9210 7788 
Email: service@dadirect.com.au • Web site: http://www.dadirect.com.au 

BELGIUM
Jean de Lannoy, avenue du Roi 202, B-1190 Brussels 
Telephone: +32 2 538 43 08 • Fax: +32 2 538 08 41 
Email: jean.de.lannoy@infoboard.be • Web site: http://www.jean-de-lannoy.be 

CANADA
Bernan Associates, 4501 Forbes Blvd, Suite 200, Lanham, MD 20706-4346, USA 
Telephone: 1-800-865-3457 • Fax: 1-800-865-3450 
Email: customercare@bernan.com • Web site: http://www.bernan.com 

Renouf Publishing Company Ltd., 1-5369 Canotek Rd., Ottawa, Ontario, K1J 9J3 
Telephone: +613 745 2665 • Fax: +613 745 7660 
Email: order.dept@renoufbooks.com • Web site: http://www.renoufbooks.com 

CHINA
IAEA Publications in Chinese: China Nuclear Energy Industry Corporation, Translation Section, 
P.O. Box 2103, Beijing 

CZECH REPUBLIC
Suweco CZ, S.R.O., Klecakova 347, 180 21 Praha 9 
Telephone: +420 26603 5364 • Fax: +420 28482 1646 
Email: nakup@suweco.cz • Web site: http://www.suweco.cz 

FINLAND
Akateeminen Kirjakauppa, PO BOX 128 (Keskuskatu 1), FIN-00101 Helsinki 
Telephone: +358 9 121 41 • Fax: +358 9 121 4450 
Email: akatilaus@akateeminen.com • Web site: http://www.akateeminen.com 

FRANCE
Form-Edit, 5, rue Janssen, P.O. Box 25, F-75921 Paris Cedex 19 
Telephone: +33 1 42 01 49 49 • Fax: +33 1 42 01 90 90 
Email: formedit@formedit.fr • Web site: http://www. formedit.fr 

Lavoisier SAS, 145 rue de Provigny, 94236 Cachan Cedex 
Telephone: + 33 1 47 40 67 02 • Fax +33 1 47 40 67 02 
Email: romuald.verrier@lavoisier.fr • Web site: http://www.lavoisier.fr 

GERMANY
UNO-Verlag, Vertriebs- und Verlags GmbH, Am Hofgarten 10, D-53113 Bonn 
Telephone: + 49 228 94 90 20 • Fax: +49 228 94 90 20 or +49 228 94 90 222 
Email: bestellung@uno-verlag.de • Web site: http://www.uno-verlag.de 

HUNGARY
Librotrade Ltd., Book Import, P.O. Box 126, H-1656 Budapest 
Telephone: +36 1 257 7777 • Fax: +36 1 257 7472 • Email: books@librotrade.hu 

INDIA
Allied Publishers Group, 1st Floor, Dubash House, 15, J. N. Heredia Marg, Ballard Estate, 
Mumbai 400 001, 
Telephone: +91 22 22617926/27 • Fax: +91 22 22617928 
Email: alliedpl@vsnl.com • Web site: http://www.alliedpublishers.com 

Bookwell, 2/72, Nirankari Colony, Delhi 110009 
Telephone: +91 11 23268786, +91 11 23257264 • Fax: +91 11 23281315 
Email: bookwell@vsnl.net 

ITALY
Libreria Scientifica Dott. Lucio di Biasio “AEIOU”, Via Coronelli 6, I-20146 Milan 
Telephone: +39 02 48 95 45 52 or 48 95 45 62 • Fax: +39 02 48 95 45 48 
Email: info@libreriaaeiou.eu • Website: www.libreriaaeiou.eu



JAPAN
Maruzen Company Ltd, 1-9-18, Kaigan, Minato-ku, Tokyo, 105-0022 
Telephone: +81 3 6367 6079 • Fax: +81 3 6367 6207 
Email: journal@maruzen.co.jp • Web site: http://www.maruzen.co.jp 

REPUBLIC OF KOREA
KINS Inc., Information Business Dept. Samho Bldg. 2nd Floor, 275-1 Yang Jae-dong SeoCho-G, 
Seoul 137-130
Telephone: +02 589 1740 • Fax: +02 589 1746 • Web site: http://www.kins.re.kr 

NETHERLANDS
De Lindeboom Internationale Publicaties B.V., M.A. de Ruyterstraat 20A, NL-7482 BZ 
Haaksbergen 
Telephone: +31 (0) 53 5740004 • Fax: +31 (0) 53 5729296 
Email: books@delindeboom.com • Web site: http://www.delindeboom.com 

Martinus Nijhoff International, Koraalrood 50, P.O. Box 1853, 2700 CZ Zoetermeer 
Telephone: +31 793 684 400 • Fax: +31 793 615 698 
Email: info@nijhoff.nl • Web site: http://www.nijhoff.nl 

Swets and Zeitlinger b.v., P.O. Box 830, 2160 SZ Lisse 
Telephone: +31 252 435 111 • Fax: +31 252 415 888 
Email: infoho@swets.nl • Web site: http://www.swets.nl 

NEW ZEALAND
DA Information Services, 648 Whitehorse Road, MITCHAM 3132, Australia 
Telephone: +61 3 9210 7777 • Fax: +61 3 9210 7788 
Email: service@dadirect.com.au • Web site: http://www.dadirect.com.au 

SLOVENIA
Cankarjeva Zalozba d.d., Kopitarjeva 2, SI-1512 Ljubljana 
Telephone: +386 1 432 31 44 • Fax: +386 1 230 14 35 
Email: import.books@cankarjeva-z.si • Web site: http://www.cankarjeva-z.si/uvoz 

SPAIN
Díaz de Santos, S.A., c/ Juan Bravo, 3A, E-28006 Madrid 
Telephone: +34 91 781 94 80 • Fax: +34 91 575 55 63 
Email: compras@diazdesantos.es, carmela@diazdesantos.es, barcelona@diazdesantos.es, 
julio@diazdesantos.es
Web site: http://www.diazdesantos.es 

UNITED KINGDOM
The Stationery Office Ltd, International Sales Agency, PO Box 29, Norwich, NR3 1 GN 
Telephone (orders): +44 870 600 5552 • (enquiries): +44 207 873 8372 • Fax: +44 207 873 8203 
Email (orders): book.orders@tso.co.uk • (enquiries): book.enquiries@tso.co.uk • Web site: http://
www.tso.co.uk 

On-line orders 
DELTA Int. Book Wholesalers Ltd., 39 Alexandra Road, Addlestone, Surrey, KT15 2PQ 
Email: info@profbooks.com • Web site: http://www.profbooks.com 

Books on the Environment 
Earthprint Ltd., P.O. Box 119, Stevenage SG1 4TP 
Telephone: +44 1438748111 • Fax: +44 1438748844 
Email: orders@earthprint.com • Web site: http://www.earthprint.com

UNITED NATIONS
Dept. I004, Room DC2-0853, First Avenue at 46th Street, New York, N.Y. 10017, USA 
(UN) Telephone: +800 253-9646 or +212 963-8302 • Fax: +212 963-3489 
Email: publications@un.org • Web site: http://www.un.org 

UNITED STATES OF AMERICA
Bernan Associates, 4501 Forbes Blvd., Suite 200, Lanham, MD 20706-4346
Telephone: 1-800-865-3457 • Fax: 1-800-865-3450 
Email: customercare@bernan.com · Web site: http://www.bernan.com 

Renouf Publishing Company Ltd., 812 Proctor Ave., Ogdensburg, NY, 13669 
Telephone: +888 551 7470 (toll-free) • Fax: +888 568 8546 (toll-free) 
Email: order.dept@renoufbooks.com • Web site: http://www.renoufbooks.com 

Orders and requests for information may also be addressed directly to: 
Marketing and Sales Unit, International Atomic Energy Agency 
Vienna International Centre, PO Box 100, 1400 Vienna, Austria 
Telephone: +43 1 2600 22529 (or 22530) • Fax: +43 1 2600 29302 
Email: sales.publications@iaea.org • Web site: http://www.iaea.org/books





13
-2

36
91



@

REFERENCE DATA SERIES No. 2
2013 Edition

Nuclear  
Power  
Reactors  
in the World

INTERNATIONAL ATOMIC ENERGY AGENCY
VIENNA

ISBN 978–92–0–144110–2
ISSN 1011–2642

13-23691_PUB-RDS-2-33_cover.indd   All Pages 2013-07-02   09:02:44


