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Abstract 

The reliable and adequate supply of energy, and especially electricity, is necessary not only 
for economic development but, for economic and political stability. Since its establishment in 
the in the second half of the 20th century, nuclear power has evolved from the research and 
development stage to a mature industry that supplies more than 17% of the world's total 
electricity. Well designed, constructed and operated nuclear power plants have proved to be 
reliable, safe and economic. 
Although many countries are heavily reliant on nuclear power, in the last decade, expansion of 
nuclear power has been almost stagnating in the Western industrialized world, experiencing a 
low growth in Eastern Europe and expanding only in East Asia. 
On one side, one of the most important aims of the IAEA is to support the national effort to 
improve the nuclear power generation and to assist in promoting improvements in their safe, 
reliable and economic performance. On the other side, the IAEA also provides the only truly 
international forum for exchange, collection and dissemination of information in many areas 
related to nuclear energy. The Power Reactor Information System, PRIS, is one fundamental 
tool for these activities. The PRIS database is managed by the staff of the Nuclear Power 
Division in the IAEA. 
In the scope of PRIS various publications and reports have been published, as well as the 
IAEA has been satisfying request from Member States ranging from simple query to complex 
analysis. 
This paper presents an overview of the status of nuclear power world-wide and the related 
IAEA activities on collecting and disseminating nuclear power information. 
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1. Status of Nuclear Power Plants Worldwide 

Since its establishment, nuclear power has evolved from the research and development 
stage to a mature industry that supplies more than 17% of the world's total electricity. Well 
designed, constructed and operated nuclear power plants have proved to be reliable, safe and 
economical. Currently, more than 8500 reactor-years of operating experience has been 
accumulated world wide, and some countries are heavily dependent on nuclear power. 

According preliminary information available at the IAEA Power Reactor Information 
System (PRIS), at the end of 1997 there were 437 nuclear power plants in operation and 36 
under construction world wide (see Table 1). Three reactors were connected to the electricity 
supply grid: Chooz B2 and Civaux in France, and Wolsong 2 in the Republic of Korea. 
Construction work start in five plants: three in China (Qinshan 2 unit 2 and Lingao units 1 and 2) 
and two in the Republic of Korea (Yongwang units 5 and 6). 

In terms of nuclear power contribution to national electricity production, the list is 
headed by Lithuania where, in 1997, 81.5% of electricity was produced by nuclear, followed by 
France with 78.2%, Belgium with 60%, Ukraine with 46.8%, Sweden with 46.2%, Bulgaria with 
45.4% and Slovak Republic with 40.6%, In nine other countries, more than 25% of the electricity 
was produced by nuclear power (see Figure 1 - Nuclear Share of Electricity Generation in 1997). 

In the last decade, expansion of nuclear power has been almost stagnating in the 
Western industrialized world, experiencing a low growth in Eastern Europe and expanding only 
in East Asia. 

The prospects for nuclear power have been affected by a number of factors: economic 
slowdowns with consequent reductions in the rate of increase in energy demand, coupled with an 
oversupply of electricity in some countries; the Chernobyl accident with its effect on public 
confidence in nuclear power; slow progress in implementing technologies which address nuclear 
waste disposal; management difficulties, for utilities in some countries, affecting routine 
operation of ageing facilities; electricity supply deregulation and the increased competition. 

Although, expansion of nuclear energy has been dampened in the past decade, the 
prospects for the long term could be more positive. The global energy market is rapidly 
expanding and nuclear energy has the potential to increase its market share through non-
electric applications as well. 

2. World Performance based on Availability and Unavailability 

2.1 Approach Used for the Availability Analysis 

The basic performance indicators for this study are the Energy Availability Factor and 
the Energy Unavailability Factor. The availability and unavailability of nuclear power plants are 
here presented according to their type and region. Period of observation are: on a cumulative 
basis (since first year of commercial operation and up to 1996), on an annual basis and for a 
global trend analysis: 3 rolling year average (for example, 1992 is the average of 1990, 1991, 
1992). 

Although, there is no single indicator that can be used to qualify overall plant 
performance taking into account all aspects of plant operation including safety, reliability and 
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economics, the energy availability factor (EAP) is a good basic indicator of the technical and 
economic performance of the plant. EAF is the ratio of the actual energy generation (net) in a 
given period, expressed as a percentage of the maximum energy that could have been 
produced during that period by continuous operation at the reference capacity. 

Today, nuclear power should aim for and achieve steadily improvement in safety and 
performance if it has to remain as a viable energy option. Plant performance also has an 
impact on the electricity generation costs. High availability has always being recognized as a 
key to nuclear competitiveness, as it allows fixed costs to be spread more thinly. 

2.2 Sustained Improvement in Plant Performance Worldwide 

Worldwide Results 

An analysis of the data available in the IAEA Power Reactor Information System 
(PRIS) [1,2] indicates that there has been a steady improvement in the World Energy 
Availability Factor since 1989 as shown in Figure 2. The EAF grew from 70.1% in 1989 to 
77.4% in 1996. 

Energy losses are considered to be planned if they are scheduled at least four weeks 
in advance. Planned energy losses are considered to be under plant management control and 
include losses due to planned outages for refuelling, maintenance, testing, etc. Unplanned 
energy losses include losses due to unplanned outages for maintenance, testing, repair, etc., 
and are also capable of being controlled by plant management since energy losses through 
causes beyond the control of management are excluded. Figure 3 shows a steady decrease in 
both planned and unplanned energy unavailability factors over the last three years indicating a 
continuing improvement in plant maintenance management. 

These improvements can be attributed to a process of learning from experience. 
However, a number of initiatives taken by the Member States and the Agency have a 
significant role in the achievement of sustained improvement in the overall performance of the 
plants. 

Survey by Reactor Type 

A survey by reactor type shows that there is a considerable increase in the 
availability of BWR, PWR and AGR units (Tables 2 and 3 and, Figure 4). The PHWR units 
kept the level of performance at about 70%. The WWER and LWGR units presented a 
decrease in the availability, with the WWER showing a trend to recover. The availability of 
WWER units, as well as the LWGR (or RBMK) type reactors shows the impact of the 
scrutiny in these reactors and the longer planned outages they have been imposed since 1990. 

A comparison between the lifetime values and the average energy availability and 
unavailability values in the years (1990 to 1996) by reactor type confirms these conclusions 
[2,3,4]. 

Survey by Region 

A comparison between the lifetime values and the energy availability and 
unavailability values in the last five years (1992-1996) by region shows that in North America, 
the units improved considerable the availability, specially in the last 3 years, achieving an 
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average energy availability of about 75% in 1996 (Table 4). In Western Europe the availability 
stays high at about 83%. The units in Eastern Europe presented a slightly increase on the 
energy availability compared with the previous years, but they still presented higher planned 
unavailability. This could be due to the considerable number of backfittings and design 
modifications in the recent years [4]. Those units are most WWER and LWGR type reactors 
with one exception, the 630 MW(e) PWR in operation in Slovenia. The Far East units 
presented average availability of about 81% in 1996, these units are characterized by high 
planned unavailability and very low unplanned unavailability. 

Most of the factors influencing performance of nuclear power plants are complex, 
interrelated and qualitative, therefore difficult to express in numerical form. The determinant 
factors on a regional basis depend on the energy and economic situation, on the regulatory 
philosophy of the countries and, world-wide, the quality of the operators more than the plant 
location. There is no statistical means which can prove a causal connection between such 
factors [5,6]. 

3. IAEA Activities Related to Nuclear Power Information 

3.1 The IAEA Power Reactor Information System 

There is hardly any publication, paper or presentation on the general subject of 
nuclear power, which does not start with or include statements referring to the number of 
nuclear power plants and their capacity in operation and under construction in the world, the 
accumulated experience, number of countries with nuclear power, annual construction starts, 
and connections to the grid, availability or load factors achieved. This type of information is 
usually essential to illustrate the current status of nuclear power development, and thus 
establish a basis for the argumentation to follow. 

Information and data on nuclear reactors in the world has being collected by the 
IAEA practically since its establishment. Starting in 1970, operating experience data in 
addition to basic information and design data was collected and published in annual reports. In 
order to facilitate the analysis of power plant performance as well as to produce relevant 
publications, all previously collected data were computerised in 1980, and the Power Reactor 
Information System (PRIS) was implemented. Since then, PRIS has been continuously updated 
and improved and it now constitutes the most complete data bank on nuclear power reactors in 
the world. It has been widely used and it constitutes an essential source of information on 
nuclear power to all those concerned. 

PRIS covers two kinds of data: general and design information on power reactors, 
and data on operating experience with nuclear power plants. General and design information 
covers data on all reactors that are in operation, under construction, or shut-down in the IAEA 
Member States, and in Taiwan, China. Operating experience data cover operating reactors and 
historical data on shutdown reactors in the IAEA Member States and in Taiwan, China. 

PRIS covers the largest amount of world-wide statistical information on operating 
experience and although there are other similar data banks in existence which could sometimes 
be referred to, the IAEA PRIS is considered the most complete and authoritative source of 
statistical data on the subject area. 
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PRIS serves also to easily identify individual units with their main characteristics, and 
to determine nuclear power development status and trends worldwide, in regions or in 
individual countries. Since 1990, the IAEA compiled information, available but spread over a 
large number of documents, on additional technical characteristics covering items related to 
the mode of plant operation, safety characteristics, safety features, existence of safety analysis 
report and of emergency plans, plant environment, etc. This additional information on plant 
characteristics, which provides better overview of the plant design and mode of operation is 
being implemented in PRIS. 

In order to assess plant performance, indicators are used. The principal nuclear power 
performance indicators cover: plant availability and unavailability: planned and unplanned 
outages; nuclear safety related events; unavailability of safety systems and support functions; 
worker safety related events; radiation exposure; fuel reliability; and volume of radioactive 
waste. 

Among those, PRIS provides information on availability and unavailability factors, 
load factor, planned unavailability factor, unplanned unavailability factors due to causes in the 
plant and external to the plant. 

Outage analysis provides indications on reasons for unavailability. Statistical analysis 
as well as studies performed on the level of individual units or utilities do provide indications 
about which are the usual problem areas and what remedial actions and measures can be 
applied to achieve performance improvements. PRIS can help on providing a first level of 
indication on such analysis. 

3.2 Uses of PRIS 

Systematic Analysis 

The IAEA's PRIS can be used to assess nuclear power performance and outage 
causes in a systematic and homogeneous manner. It covers the largest amount of world-wide 
statistical information on operating experience. The data contained in the system make it 
specially useful for identifying problem areas and overall trends and the amount of operating 
experience data available permits statistical analysis to be made. 

Performance Analysis 

The fundamental objective of a nuclear power plant is to generate electricity in an 
economic, safe and reliable manner. A plant is performing well when it fulfils this objective 
under overall satisfactory conditions. There is no simple way to measure overall plant 
performance, nor is there a single indicator which could be used for this purpose, because the 
conditions of economic competitive safety and reliability must be fulfilled simultaneously and 
each has its own particular aspects to be taken into account. 

In order to assess plant performance, indicators are used. The principal nuclear power 
performance indicators cover: plant availability and unavailability: planned and unplanned 
outages; nuclear safety related events; unavailability of safety systems and support functions; 
worker safety related events; radiation exposure; fuel reliability; and volume of radioactive 
waste. 
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Among those, PRIS provides information on availability and unavailability factors, 
load factor, planned unavailability factor, unplanned unavailability factors due to causes in the 
plant and external to the plant. 

Care should be taken not to give priority to a single performance indicator, such as 
load factor, as this could distort the overall impression. Performance indicators are a tool to 
identify problem areas, where improvements are necessary but they do not provide either the 
root cause or the solutions. 

Outage analysis provides indications on reasons for unavailability. 

Statistical analysis as well as studies performed on the level of individual units or 
utilities do provide indications about which are the usual problem areas and what remedial 
actions and measures can be applied to achieve performance improvements. 

3.3 Data Base Description 

PRIS is a system that has evolved over a long period of time. During this time, 
changes have been made to accommodate new requirements. A few small changes do not 
necessarily impact overall data base structure significantly and are therefore made without 
regard for the total system design. However, many small changes made over a long period of 
time eventually add up to one or more design alterations. 

Originally PRIS data are stored using a generalised database management system 
called Adabas, developed and marketed by Software AG, in Germany. This system used 
Natural query language to retrieve and process the PRIS data. 

Currently, PRIS was re-designed and downloaded to a LAN-based environment 
using client-server architecture for database systems. The current redesign and migration of 
PRIS provided the opportunity to make the system more comprehensive and user friendly and 
to implement it according to the IAEA's standard technology architecture, which recommends 
to go to decentralised LAN-based environment using client-server architecture for database 
systems. 

The data base is now installed on Microsoft SQL server under OS/2 operating. The 
primary objectives of the new design were to improve flexibility of data entry, reduce 
complexity of relational operations required and provide user-friendly interfaces for database 
maintenance and end users. 

The new system contains two different interfaces, one for data base maintenance and 
a second for data retrieval (the Reporting System). Through the Reporting System the user 
access detailed information about a country, its reactor sites and nuclear power plants. It 
presents the general and design information for a nuclear power plant, its yearly and monthly 
production, including performance factors and outages. It also presents country electricity 
production and country nuclear production. The system enables the user to make flexible 
queries using a set of selection criteria, it presents tables or charts and enables to down load 
data to any Windows applications. The new system has been used in the IAEA since the 
beginning of 1995 and it was released to the IAEA Member States through dial-up at the end 
of this year and through the INTERNET at the end of 1996. 
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3.4 Data Base Coverage 

PRIS covers two kinds of data: general and design information on power reactors, 
and data on operating experience with nuclear power plants. It has to be stressed that only 
those data which at some time before had been contributed by the Member States can be 
retrieved from PRIS. 

General and design information covers data on all reactors that are in operation, 
under construction, or shut-down in the IAEA Member States, and in Taiwan, China. Data on 
planned reactors is also available but it is not always confirmed by the IAEA Member States. 

Operating experience data cover most operating reactors in the IAEA Member States. 
There are, however, occasions where some Member States did not provide contributions for a 
specific year or reactor. The overall historical coverage of operating experience is about 
89.5%. At the end of 1994, the number of recorded reactor years of power production and of 
recorded reactor outages exceeded 7,200 and 50,000, respectively, and 98% of the world 
operating experience was recorded in PRIS. 

The PRIS database consists of several logically related tables, each table containing 
information on well-defined aspect of nuclear power. So one of the PRIS tables contains 
information, among others, on the design details of nuclear power reactors; in another table 
information is recorded on the power production of most reactors described in the former 
table. A third table contains information on outages of reactors for which the design data are 
stored in the first table and production data in the second. 

REACTOR Table 

This table contains general and design information on all nuclear power reactors in 
operation, under construction, shut-down, cancelled, suspended or planned. This table is the 
primary table of the system and has links to almost every table in the system. 

There is one record for each reactor, with numerical and textual data on the location 
of the reactor, its status (in operation, under construction, shut-down), its type and category, on 
the reactor's owner and operator, the supplier of the nuclear steam supply system and of the 
turbine generator, gross and net output of the reactor, the dates of construction start, first 
criticality, connection to the grid, commercial operation and shut-down. 

There is further a large group of fields in a table called REACTOR CHARACTERISTICS 
which describe the reactor core characteristics and the power plant systems. Its fields are tied 
to a specific reactor by utilising the primary key of the Reactor table. 

MONTHLY-PRODUCTION Table and ANNUAL-PRODUCTION Table 

The MONTHLY PRODUCTION Table and ANNUAL PRODUCTION tables 
provide the summary information by month/year of the performance factors, as load factor, 
availability factors, unavailability factors, energy and energy loss as well as other statistical 
information about a reactor. 

Unlike the REACTOR table which contains one record for each reactor, MONTHLY 
PRODUCTION and ANNUAL PRODUCTION tables contain several records for one particular 
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reactor: one record for each year in which the reactor produced energy or at least, having been 
connected to the grid, was assumed to do so. 

In the records are fields with data on the energy production and performance factors 
of the reactors, including the net capacity of the reactor, the net energy produced, the energy 
lost due to planned and unplanned reasons, the time the reactor was connected to the grid, the 
operation factors, availability factors and unavailability factors due to planned and unplanned 
causes. The energy production data and performance factors are recorded for each month of 
the year. Records for the whole year are stored in the ANNUAL PRODUCTION TABLE. 

The data on energy produced or lost and on reactor capacity (both yearly and monthly 
values) are gross values for the years before 1973, whereas from 1973 onwards net values are 
recorded. 

Another important group of data recorded in the PRODUCTION tables are the so called 
performance factors which represents the performance of a power reactor over a given period 
of time. These factors are actually ratios and are all stored as percentages. The annual values 
are stored in the ANNUAL PRODUCTION TABLE and the monthly values in the 
MONTHLY PRODUCTION TABLE. 

The indicators load factor, operation factor, energy availability factor and four 
unavailability factors, have been used in PRIS since the beginning of the database operation. 
In 1990, two international indicators, i.e. unit capability factor and unplanned capability loss 
factor were implemented in PRIS. 

In order to harmonise PRIS and international definitions, there was an effort to use, 
where adequate, the definitions and descriptions of performance indicators as used by 
UNIPEDE. 

COUNTRY-ANNUAL-PRODUCTION Table 

Information on energy generation by nuclear and the total electricity generated is 
stored in the Country Annual Production table by country and by year. 

OUTAGES Table 

The OUTAGES table contains one record for each reported significant reactor outage, 
i.e., one record for each significant unavailability of each power reactor in operation. By 
definition, a significant outage is a power reduction resulting in a loss of energy corresponding 
to at least 10 hours continuous operation at maximum reactor capacity. The number of records 
in the table is considerably larger than the number of records in the other tables of PRIS, since 
generally several outages are recorded for a particular year of operation of a particular reactor. 

In the records information is stored on the type (whether planned or unplanned, full or 
partial) and cause of the outage, on the energy lost, on the date the outage started and on its 
duration, and a short description of the outage is given. 

It happens that the Member States reporting operating experience to the IAEA, 
sometimes report unavailability with a loss of energy smaller than would result from 10 hours 
operation at maximum capacity. Records of such outages are also stored in the file without 
explicit distinction. The user should bear this in mind when performing statistical analysis in 
which the incorporation of both significant (requested reporting) and less-than-significant (not 
required) outages may lead to biased results. 
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CODE Tables 

The codes stored are those which are used in the PRIS data base. As is the case with 
other computerised information systems, PRIS also is highly codified. Such codes, being a sort 
of abbreviations, are more efficient in terms of computer storage and help to alleviate the 
problem of incorrect spellings. 

For an on-line user of PRIS it is not necessary to know all the codes used, they can 
be obtained immediately on the screen behind their push-bottoms. 

There are many tables which store PRIS codes. They are named according to the code 
they store, and include: REACTOR OPERATOR, CONTRACTOR, STATUS, TYPE, 
CATEGORY, CLASS, CAUSE, SYSTEM CONTROL, MATERIAL, etc. 

3.5 PRIS PUBLICATIONS AND SERVICES 

The PRIS data is made available to the Agency by circulating questionnaires to the 
Member States through designated national correspondents and the Statistical Office of the 
European Communities on an annual basis. Two different questionnaires are used: one for 
basic information, i.e., general and design information on a particular reactor, and the other is 
an annual questionnaire covering the operating experience with a particular power reactor 
during that year. 

The PRIS data base is used: 

• to produce two annual IAEA publications printed directly from PRIS, and to 
provide material for other IAEA publications; 

• to carry out statistical analysis either for use within the IAEA or on request from 
Member States and outside organisations; 

• to provide access to the collected data for external users in IAEA Member States, 
making it possible for them to process the data. 

The two annual publications produced directly from PRIS are: 

• Operating Experience with Nuclear Power Plants in Member States published 
since 1971; 

• Nuclear Power Reactors in the World (Reference Data Series No.2) published 
since 1981. 

Since 1989 the PRIS database has been available on-line for direct access via the 
international public data networks or public switched telephone system. In 1995, the on-line 
access interface with the release of the new PRIS-PC system, which enables a direct 
connection to the PRIS data base under Windows through INTERNET. 

In parallel with the on-line access system, the Agency has offered MICROPRIS to the 
Member States, free of charge, since January 1991. This is a personal computer (PC) version 
of data available on diskette in a form readily accessible by standard, commercially available 
PC packages. 
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MICROPRIS contains a subset of the full PRIS database. Calculated fields, monthly 
production data and some of the design parameters of nuclear power plants are not contained 
in MICROPRIS. 

The product is a result of a project that started in the middle of 1989 on the basis of a 
research contract between the IAEA and the Nuclear Information Centre of the Czechoslovak 
Atomic Energy Commission. 

4. The Country Nuclear Power Profile 

The preparation of Country Nuclear Power Profiles was initiated within the 
framework of the IAEA's programme for Nuclear Power Plant Performance Assessment and 
Feedback. It responded to a need for a database and a technical document containing a 
description of the energy and economic situation and the primary organizations involved in 
nuclear power in IAEA Member States. The task was included in the Agency's programmes for 
1993/94 and 1995/96. 

In March 1993, the IAEA organized a Technical Committee Meeting to discuss the 
establishment of country data "profiles", to define the information to be included in the 
profiles and to review the information already available in the Agency. Two expert meetings 
were convened in November 1994 to provide guidance to the Agency on the establishment of 
the country nuclear profiles on the structure and content of the profiles, and on the preparation 
of the document and the electronic database. In June 1995, an advisory group meeting 
provided the IAEA with comprehensive guidance on the establishment and dissemination of an 
information package on industrial and organizational aspects of nuclear power to be included 
in the profiles. The group of experts recommended that the profiles focus on the overall 
economic, energy and electricity situation in the country and on its nuclear power industrial 
structure and organizational framework. In its first release, the document would cover all 
countries with operating power plants by the end of 1995. It was also recommended that the 
Agency would periodically review the status and trends of nuclear industries in its Member 
States and exchange information among experts of the lessons learned from the countries 
engaged in nuclear programmes, wish a view to update the profiles at two year intervals. 

The document's main objectives are to consolidate information about the nuclear 
power infrastructures in participating countries, and to present factors related to the effective 
planning, decision-making, and implementation of nuclear power programmes that together 
lead to safe and economic operations. Altogether 29 IAEA Member States having operating 
nuclear power plants as of 1 January 1996 and Italy contributed information to the document's 
major sections. Designated experts from these countries participated in a series of advisory and 
consultants' meetings covering specific subject areas, as well as the structure, scope, and 
preparation of the document. The document's descriptive and statistical overview of the 
overall economic, energy, and electricity situation in each country, and its nuclear power 
framework is intended to serve as an integrated source of key background information about 
nuclear power programmes in the world. It is planned to update the document biannually and 
to expand its scope of coverage. 
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4.2 STRUCTURE AND CONTENTS OF THE PROFILES 

The following structure was developed by participating national experts in 1995 and 
has been used by the national contributors as a guidance to complete their country nuclear 
power profile. 

• GENERAL INFORMATION including general overview, economic indicators, 
energy situation and the country's energy police. 

• ELECTRICITY SECTOR which includes the structure of the electricity sector, 
decision making process, and main indicators. 

• NUCLEAR POWER SITUATION, including historical development, current policy 
issues, status and trends of nuclear power, and the organizational chart(s). 

• NUCLEAR POWER INDUSTRY with main organizations, institutes and 
companies involved in nuclear power related activities; the boundaries of 'nuclear 
power activities' might be adapted to the national situation according to the judgment 
of the drafter; whenever possible, organizational charts should be provided, a short 
text describing the various entities is desirable but not essential. Each country should 
indicate the criteria to choose the main organizations presented in this section, 
including: supply and operation of NPPs; fuel cycle, spent fuel and waste 
management service supply; and research and development activities. 
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Table 1 - Nuclear Power Reactors In Operation and Under Construction, 31 Dec. 1997 

Country Reactors in Operation Reactors under Construction 

Nuclear Electricity 

Supplied in 1997 

Total Operating Experience 

to 31 Dec. 1997 Country 
No of 

Units 

Total 

MW(e) 

No of 

Units 

Total 

MW(e) TW(e).h 

% of 

Total Years Months 

ARGNTINA 2 935 1 692 7.45 11.40 38 7 
ARMENIA 1 376 1.43 25.67 30 4 
BELGIUM 7 5712 45.10 60.05 149 7 
BRAZIL 1 626 1 1245 3.16 1.09 15 9 

BULGARIA 6 3538 16.44 45.38 95 1 
CANADA 16 11994 77.86 14.16 390 7 
CHINA 3 2167 4 3090 11.35 0.79 14 5 
CZECH R. 4 1648 2 1824 12.49 19.34 46 8 

FINLAND 4 2455 20.00 30.40 75 4 
FRANCE 59 62853 1 1450 376.00 78.17 993 1 
GERMANY 20 22282 161.40 31.76 550 7 
HUNGARY 4 1729 13.97 39.88 50 2 

INDIA 10 1695 4 808 8.72 2.32 149 1 
IRAN 2 2111 0 0 
JAPAN 54 43850 1 796 318.10 35.22 810 2 
KAZAKHS. 1 70 0.30 0.58 24 6 

KOREA RP 12 9770 6 5120 73.26 34.10 123 7 
LITHNIA 2 2370 10.85 81.47 24 6 
MEXICO 2 1308 10.03 6.51 11 11 
NETHLNDS 1 449 2.00 2.77 53 0 

PAKISTAN 1 125 1 300 0.37 0.65 26 3 
ROMANIA 1 650 1 650 5.40 9.67 1 6 
RUSSIA 29 19843 4 3375 99.68 13.63 584 6 
S.AFRICA 2 1842 12.63 6.51 26 3 

SLOVAK R 4 1632 4 1552 10.80 43.99 69 5 
SLOVENIA 1 632 4.79 39.91 16 3 
SPAIN 9 7320 53.10 29.34 165 2 
SWEDEN 12 10040 67.00 46.24 243 2 

SWITZRLD 5 3079 23.97 40.57 113 10 
UK 35 12968 89.30 27.45 1133 4 
UKRAINE 16 13765 4 3800 74.61 46.84 206 1 
USA 107 99188 629.42 20.14 2246 11 

TOTAL 437 351795 36 26813 2276.49 8577 8 

Note: The total includes the following data in Taiwan, China: 
- 6 unit(s), 4884 MW(e) in operation; 
- 34.85 TW(e).h of nuclear electricity generation, representing 26.35% of the total electricity generated there; 
- 98 year(s) 1 month(s) of total operating experience. 
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Table 2 -Eneigy AvaBabffity Factor By Reactor Type 

T v r e 1991 1992 1993 199a 1995 1996 
AGR 62 .11 67 .07 7 6.89 7 6.10 81.34 (*) 
BWR 73 .16 69 .61 71 .51 71 .61 80.42 7 8.14 
GCR 83 2 9 78.90 83 .57 82 21 71.63 (*) 
LWGR 65.69 58.13 63 .51 55.06 5 6.19 62 29 
PHWR 72 .12 69 .51 69 .88 74 .90 68.7 6 68.38 
PWR 73 2 6 75 .01 7 6.08 79.33 7 9 .47 80.55 
WWER 66.66 69.48 64.3 8 64.48 6 4 2 2 66.52 
(* ) Theie w a s n o t sufficient data to calculate EAF xi 199 6 . 

Table 3 - Planned Enevgy Availability Factor By Reactor Type 

Tvne 1991 1992 1993 199a 1995 1996 
AGR 34 .61 23 .70 16.67 15 .81 17 .14 (*) 
BWR 9.53 9 .86 2 0.12 19.95 7 .43 8.74 
GCR 11.93 13 .74 10.85 12 .34 14.45 (*) 
LWGR 3 0.54 39.40 24 .97 27 .86 33 .08 32 .90 
PHWR 9 .17 11.83 14.7 0 11.87 13 .98 9.57 
PWR 1 1 2 0 10.7 0 14.82 12 .7 6 9.09 8 2 1 
WWER 24.60 2 4 2 3 23 .21 25.95 26 .71 23 .96 
(* ) Theie w a s n o t su f f r . dsnt data to c a t u l a t e EAF xi 199 6 

Table 4 - Energy Availability Factors by Region 

Reaion 1992 1993 1994 1995 1996 
Africa 58.29 45.44 62.16 70.01 73.07 
Eastern Europe 65.60 63.59 61.13 61.44 64.89 
Far East 75.84 78.34 76.47 79.87 81.03 
Latin America 67.98 68.57 62.81 70.98 71.57 
Middle East and South Asia 55.98 45.88 38.54 52.18 50.24 
North America 70.89 70.52 75.60 77.70 75.52 
Western Europe 74.99 78.39 79.74 80.83 83.53 
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Figure 1 - Nuclear Share of Electricity Generation in 1997. 
Nuclear Share (%) 
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