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INTRODUCTION

This is the thirtieth 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
following summarized information:

— General and technical information as of the end of 2009
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
performance history data of operating reactors as well as
reactors under construction or reactors being
decommissioned. 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/pris). Detall
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






DEFINITIONS

Performance factors

(REG — PEL — UEL - XEL)

EAF (%) = x 100
REG
(REG — PEL — UEL)
UCF (%) = x 100
REG
UEL
UCL (%) = x 100
PEL
PCL (%) = x 100
EG
LF (%) = x 100
REG
On-line Hours
OF (%) = —  x 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.



PEL planed 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 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.



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] = 10® 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 2009

Construction Connections Reactors
Starts to the Grid in operation

Year Design Design Updated|
Number g Number g Number P X

of Units Capacity of Units Capacity of Units Capacit

MW(e MW(e 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 1 1010 4 438 15 1010
1961 7 15631 1 15 16 1026
1962 7 1373 9 955 25 2105
1963 5 1722 9 500 33 2537
1964 9 2866 8 1022 40 3538
1965 9 3291 8 1879 48 5742
1966 15 7052 8 1530 55 7335
1967 25 16287 11 2165 64 9369
1968 32 22606 6 1014 68 10388
1969 16 11839 10 3670 78 14058
1970 36 24653 6 3410 84 17579
1971 17 11206 16 7711 99 24314
1972 31 23993 16 8880 113 32975
1973 31 25852 20 12727 132 43672
1974 36 32809 26 17149 154 60994
1975 37 35518 15 10236 169 70414
1976 44 42749 19 14269 186 84024
1977 25 23865 18 13243 200 96388
1978 23 21735 20 15782 219 111925
1979 28 23909 8 6909 225 117814
1980 20 19134 21 15088 245 133017
1981 16 15149 23 20389 267 153832
1982 19 19765 19 15288 284 168377
1983 16 12218 23 19253 306 187656
1984 10 9528 33 30953 336 218452
1985 20 16286 33 31042 363 245667
1986 8 6471 27 27212 389 272012
1987 13 11019 22 22191 407 295812
1988 7 7722 14 13621 416 305212
1989 6 4018 12 10457 420 311942
1990 5 3366 10 10543 416 318246
1991 2 2246 4 3668 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 4583 4 2704 432 347368
2000 6 5379 6 3063 435 349999
2001 1 1304 3 2696 438 352730
2002 6 3440 6 4998 439 357255
2003 1 202 2 1700 437 359806
2004 2 1336 5 4785 438 364693
2005 3 2900 4 3923 441 368125
2006 4 3374 2 1435 435 369671
2007 8 6519 3 1785 439 371758
2008 10 10499 438 371562
2009 11 12154 2 1068 437 370705
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Figure 1. Nuclear reactors by type and net electrical power

(as of 31 Dec. 2009)
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