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INTRODUCTION

This is the twenty-eighth edition of Reference Data
Series No. 2, Nuclear Power Reactors in the World, which
is published once per year, to present the most recent
reactor data available to the Agency. It contains the fol-
lowing summarized information:

– General information as of the end of 2007 on power
reactors operating or under construction, and shut
down;

– Performance data on reactors operating in the
Agency’s Member States, as reported to the IAEA.

The Agency’s Power Reactor Information System
(PRIS) is a comprehensive data source on nuclear power
reactors in the World. It includes specification and per-
formance history data of operating reactors as well as
reactors under construction or reactors being decommis-
sioned. PRIS data are collected by the Agency through
the designated national correspondents of Member
States.

PRIS outputs are available in the annual publications
and on the PRIS web site

http://www.iaea.org/dbpage.
Detail outputs are accessible to registered users through
on-line applications. Enquiries should be addressed to:

Director
Division of Nuclear Power
International Atomic Energy Agency
Wagramer Strasse 5, P.O. Box 100
A-1400 Vienna, Austria
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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

Online 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, ex-
pressed 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: is the net electri-
cal energy [MW·h], which would have been
supplied when a unit is continuously operated
at the reference unit power during the entire ref-
erence period.



8

PEL planned energy loss: is 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 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 due to constraints reducing
plant availability and being beyond plant man-
agement control.

EG the net electrical energy supplied during the ref-
erence period as measured at the unit outlet
terminals, i.e. after deducting the electrical
energy taken by unit auxiliaries and the losses
in transformers that are considered 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 consid-
ered to be in operation.

Commercial Operation
Date when the plant is handed over by the contractors to
the owner and declared officially to be 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 in the long-term shutdown status, if it
has been shut down for an extended period (usually sev-
eral years) without any firm recovery schedule at the
beginning but there is the intention to re-start 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 2007

Units MW(e) Units MW(e) Units MW(e)
1954 1 60 1 5 1 5
1955 8 352 1 5

1956 5 581 1 50 2 55
1957 13 1747 3 134 5 189
1958 6 434 1 50 6 239
1959 7 906 5 238 11 477
1960 11 918 4 452 15 929

1961 7 1391 1 15 16 946
1962 7 1237 9 893 25 1839
1963 5 2100 9 456 33 2271
1964 9 2826 8 1036 40 3232
1965 9 3174 8 1681 48 4913

1966 15 7070 8 1375 55 6279
1967 25 15019 11 2107 64 8310
1968 32 22409 6 1063 68 9334
1969 18 12499 10 3670 78 13004
1970 34 23456 6 3539 84 18986

1971 14 8626 16 7768 99 26631
1972 30 23353 16 8538 113 35286
1973 27 23280 20 11696 132 45953
1974 27 23577 26 16878 154 63290
1975 32 30183 15 9760 169 72709

1976 33 30817 19 13533 186 86162
1977 19 16766 18 12889 200 98696
1978 14 13103 20 15496 219 114213
1979 25 22127 8 6889 225 120102
1980 20 19254 21 15170 245 135285

1981 15 14123 23 20391 267 156098
1982 14 15629 19 14997 284 170790
1983 9 7569 23 18921 306 190067
1984 7 7045 33 30878 336 220865
1985 13 11224 33 30631 363 248075

1986 7 5442 27 26876 389 274438
1987 7 6820 22 22002 407 298233
1988 5 5836 14 13618 416 307457
1989 6 4014 12 10397 420 314333
1990 4 2417 10 10531 416 320482

1991 2 2246 4 3668 415 323865
1992 3 3092 6 4799 418 327202
1993 4 3535 9 9026 427 335853
1994 2 1300 5 4164 429 338860
1995 5 3529 434 342225

1996 1 610 6 6974 438 348140
1997 5 4386 3 3555 433 348321
1998 3 2111 4 2978 430 345859
1999 4 4560 4 2704 432 348297
2000 6 5332 6 3180 435 350660

2001 1 1304 3 2696 438 353424
2002 5 2440 6 5036 439 357831
2003 1 202 2 1625 437 360084
2004 2 1336 5 4785 438 364807
2005 3 2900 4 3821 441 368239

2006 4 3520 2 1490 435 369682
2007 7 5194 3 1852 439 372208

Year
Construction

Starts
Reactors

in operation
Connections
to the Grid
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Figure 1. Nuclear reactors by type and net electrical power
(as of 31 Dec. 2007)
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Figure 2. Reactors under construction by type and
net electrical power
(as of 31 Dec. 2007)
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Figure 4. Worldwide median construction time span
(as of 31 Dec. 2007)
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