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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 reactor units in IAEA Member States. 

This forty-third edition of Reference Data Series No. 2 (RDS-2) provides a detailed 

comparison of various statistics up to and including 31 December 2022. 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 are 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 reactors under construction or in the 

decommissioning process. Data are collected by the IAEA via officially nominated 

national liaison officers and data providers in Member States. The IAEA appreciates the 

valuable assistance of the national authorities, official correspondents and various 

utilities in gathering the information for this report. 

As of 31 December 2022, over 393.8 GW(e) of operational nuclear power capacity was 

available through 438 reactors across 32 countries. Overall, nuclear power capacity 

growth has been steady over the past decade, with a 20.3 GW(e) increase between 

2012 and 2022.   As reported by Member States1, the nuclear power fleet generated 

about 2486.8 TWh of low-emission, dispatchable electricity throughout 2022.  

Over 7.4 GW(e) of new capacity was connected to the grid in 2022, including 5.8 GW(e) 

of additional operational capacity in Asia and 1.6 GW(e) in Europe. In China, 

two reactors began supplying electricity to the grid in 2022: Fuqing-6 (1075  

1 The total electricity production does not include Ukrainian reactor units as operational data were not submitted for the year 2022 by the time of publication.
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megawatts (electrical) (MW(e))) — the second of two demonstration Hualong One 

(HPR1000) reactors at the site — was connected to the grid in January, and 

Hongyanhe-6 in Liaoning province — a third-generation ACPR-1000 

pressurized water reactor (PWR) with a total net capacity of 1061 MW(e) — was 

connected to the grid in May. In the Republic of Korea, a 1340 MW(e) PWR 

(APR-1400) at the Hanul nuclear power plant (NPP) was connected to the 

grid in June. An ACP1000 reactor, KANUPP-3 (1014 MW(e)), supplied by 

China, was connected to the grid in March at Karachi NPP in the Sindh province of 

southern Pakistan. Unit 3 at Barakah NPP in the United Arab Emirates started 

operations in October, adding 1345 MW(e) of nuclear capacity. The Olkiluoto-3 

1600 MW(e) EPR reactor in Finland was connected to the grid in March.

During 2022, 3.3 GW(e) (5 reactors) of nuclear capacity were permanently 

shut down. After more than 50 years of operation, the Palisades nuclear power plant 

(805 MW(e)) in the United States shut down permanently in May. In the United 

Kingdom, two nuclear power reactors (totaling 965 MW(e)) at the Hinkley Point B 

plant were shut down after 46 years of operation, and Hunterston B-2 (495 

MW(e)) ceased operations after 45 years. Belgium shut down its first nuclear 

power plant, Doel-3 (1006 MW(e)), after 40 years of operation.

Information and data received by the IAEA through 31 May 2023 are included in this 

publication. Any modifications received at a later date, although not included in 

this publication, are available in the PRIS database.
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operations in October, adding 1345 MW(e) of nuclear capacity. The Olkiluoto-3 
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During 2022, 3.3 GW(e) (5 reactors) of nuclear capacity were permanently 

shut down. After more than 50 years of operation, the Palisades nuclear power plant 

(805 MW(e)) in the United States shut down permanently in May. In the United 

Kingdom, two nuclear power reactors (totaling 965 MW(e)) at the Hinkley Point B 

plant were shut down after 46 years of operation, and Hunterston B-2 (495 

MW(e)) ceased operations after 45 years. Belgium shut down its first nuclear 

power plant, Doel-3 (1006 MW(e)), after 40 years of operation.

Information and data received by the IAEA through 31 May 2023 are included in this 

publication. Any modifications received at a later date, although not included in 

this publication, are available in the PRIS database.

PRIS statistics are available in the IAEA’s annual publications such as “Operating 

Experience with Nuclear Power Stations in Member States” and “Country Nuclear Power 

Profiles”, as well as on the PRIS web page (http://www.iaea.org/pris). Detailed nuclear 

power reactor data and reports are accessible to registered users through PRIS Statistics 

on-line application. 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; and 

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 for the duration of 

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 management 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 

constraints beyond plant management control that reduced plant availability. 

EG Electrical energy: 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 transformers that are 

considered to be integral parts of the unit. 

Planned reactors 

The IAEA considers a reactor as planned from the date when a construction licence 

application has been submitted to the relevant national regulatory authorities to the 

construction start date.  

Construction start 
The date when the first major placing of concrete, usually for the base mat of the 

reactor building, is carried out. 

First criticality 

The date when the reactor is made critical for the first time. 

Grid connection 

The date when the plant is first connected to the electrical grid for the supply of power. 

After this date, the plant is considered as operational. 

5



Commercial operation 

The date when the plant is handed over by the contractors to the owner and declared 

officially in commercial operation. 

Long term shutdown (suspended operation) 
A unit is considered to be in long term shutdown if it has been shut down for an 

extended period (usually several years) initially without any firm recovery schedule, but 

with the intention to restart the unit eventually. Suspended operation is a new term for 

this status. 

Permanent shutdown 

The date when the plant is officially declared to be shut down by the owner and taken 

out of operation permanently. 

NSSS supplier 
The supplier of a power reactor unit’s nuclear steam supply system. 

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). 

6
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