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Abstract

The reliable and adequate supply of energy, especially electricity, is necessary not only for
economic development but to enhance the quality of life. Nuclear power is a proven
technology which already supplies about 17% of the world's electricity generation. In 1995,
seven countries produce more than 40% of their electricity from nuclear power plants:
Lithuania, France, Belgium, Sweden, Bulgaria, Slovak and Hungary.

It is quite clear that many countries are heavily reliant on nuclear power and are well beyond
the point where nuclear power could be replaced by some other source, so, nuclear power
remains one of the few technologically proven, economically promising and environmentally
benign energy sources.

An important factor in the continued development of nuclear power is the extent to which
nuclear generated electricity remains economically competitive. Factors such as plant
availability, standardisation of systems, components and equipment, as well as the cost of
equipment to meet safety and environmental regulations play also an important role in
determining the relative competitiveness of nuclear power plants.

Many operating organisations have already achieved impressive results in the reduction of
plant unavailability. The number of nuclear power plants currently operating with annual
availability factor exceeding 85% is increasing. Good performance of some operators should
establish performance targets for operators everywhere.

The International Atomic Energy Agency (IAEA) has the only international and almost
complete information system, the Power Reactor Information System (PRIS) with nuclear
power plant status and performance data.

This paper presents the current status of nuclear power plants, according to information
contained in the IAEA . It discusses the plant performance indicators available in PRIS and
the improvement trend in the performance of nuclear power plants based on these indicators.
It also presents the future trends of nuclear power focusing in the major nuclear power
producing countries.

1. Current Status of Nuclear Power World-wide

At the end of 1995, according to data in the Power Reactor Information System (PRJS)
maintained by the International Atomic Energy Agency (IAEA), there were 437 nuclear
power plants in operation world-wide with a total net generating capacity of 344,442 MW(e).
supplying over 17% of the world's electricity. In 1995, four nuclear power reactors were
newly connected to the grid in India, Republic of Korea, the United Kingdom and in Ukraine
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and two plants were shutdown, one in Canada and one in Germany (see Table 1 - Nuclear
Power Reactors in Operation and Under-construction at the end of 1995 and Table 2 -
Connections to Grid in 1995).

Accumulated nuclear reactor operating experience reached about 7,700 reactor years. World-
wide in 1995. 31 countries were operating or building 476 nuclear power plants for electricity
generation. There were 39 nuclear power plants under construction in the world with a total
generating capacity of 32,594 MW(e), when these plants are brought into commercial
operation in the late 1990's, three additional countries will operate nuclear power plants:
Cuba, Iran and Romania. In Romania, Cemavoda 1 nuclear power plant, which achieved first
criticality on 16 April 1996, is planned to be connected to the grid in 1996.
According to Table 1, the largest contributor to the world installed nuclear capacity was the
USA with 29% oi world capacity followed by France with 17% and the Japan with 11%.
Germany contributed with 6% of the installed capacity, followed by Russia with 5.8%,
Canada with 4.3%, Ukraine with about 4%, United Kingdom with 3.75%, Sweden with about
3% and Korea Rep. with 2.6%. The other states accounted for 44,198 MW(e) corresponding
to about 13% of the world capacity in 1995.

The five largest nuclear electricity producers were the USA (673.4 TW.h), France (358.6
TW.h), the Japan ( 286.9 TW.h), Federal Rep. of Germany (145.14 TW.h) and Russia (99.38
TW.h). In terms of nuclear power's contribution to national electricity production, the list is
headed by Lithuania where in 1995 some 86% of electricity was produced by nuclear,
followed by France with 76%, Belgium with 56%, Sweden with 47%, Bulgaria with 46.4%
and the Slovak Republic with 44%. In 10 additional countries, more than 25% of the
electricity was produced by nuclear power in 1995 (see Figure 1 - Nuclear Share of Electricity
Generation in 1995).

The growth of nuclear power in Eastern and South Asia continued increasing. China has
brought three reactors in operation in the last four years and initiated an ambitious nuclear
program which has expanded its electricity generation capacity at an annual growth rate
exceeding 10% during the last decade. Up to the year 2000 and beyond, China alone is
expected to account for 20% of the increase in world electricity consumption. The prospects
of Japan for nuclear power development are among the most impressive. Japan has brought
twelve nuclear reactors in operation since 1990, increasing its installed capacity from 32
GW(e) to about 40 GW(e, representing an annual growth of 5%. India's program continues
with ten operating nuclear power plants and four units under construction . In March 1995,
Kakrapar 2 nuclear power plant was connected to the grid. In the Republic of Korea nuclear
power is the major domestic source of energy since the country has practically no fuel
reserves. The nuclear power development program of the Republic of Korea continues with
five plants under construction and according to the long-term power development plan, the
nuclear generating capacity will be increased to 23 GW(e) by the year 2006, representing the
construction of additional 18 nuclear units. Yongwang 4 nuclear power plant was connected
to grid in July 1995. Pakistan has one plant in operation and started the construction of a new
plant in 1993.

At present the rate of growth and timing of the construction of nuclear power plants will vary
between countries, but worldwide can be expected to continue at the present level of 3-8
GW(e) per year, increasing to 10 GW(e) per annum or little higher in the next century. Most
of the new additions of nuclear power capacity will be taking place in the Asian countries
including China.
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Although some countries are fast expanding their nuclear power capacity, a few are decided
opponents of nuclear power and several have a wait to see attitude. Currently, a range of
technologies, based on fossil fuel burning, renewable energy sources and nuclear power are
available or under development. Factors that will influence strategies for electricity system
expansion include economics, security of supply, health and environmental impacts.

2. Overview of the nuclear status and future perspectives by region

(a) North America

The USA had 109 nuclear units in operation with a total capacity of 99 GW(e) at the end of
1995. Nuclear power accounted for some 22.5% of the electricity generation in 1995.
However, the future nuclear power programme will be revived only if major issues such as
spent fuel disposal, streamlining of the licensing process and standardization of nuclear power
plant designs are addressed satisfactorily, in order to ensure that the nuclear option will be
viable and economically competitive with fossil fired generation. No new nuclear power
plant has been ordered in the USA since 1978. Although important technical programmes
have been carried out regarding nuclear reactor design, construction and operation, it is
unlikely that new orders will occur before the turn of the century. However, the US nuclear
industry is pursuing the development of advanced light water reactors both for the domestic
market and for export. Last year the US Nuclear regulatory Commission (USNRC) issued
design approval of two 1300 MW(e) advanced reactors: System 80+ of Combustion
Engineering and ASEA Brown Boveri (ABB-CE) and Advanced Boiling Water Reactor of
General Electric (G.E.). The AP-600 of Westinghouse will soon get its design approval from
USNRC. USNRC recently announced that it is ready to start to evaluate design of CANDU-3
which was submitted by Atomic Energy of Canada Ltd. (AECL) about 5 years ago for
approval of USNRC to be introduced into the US market.

In Canada, there are 21 PHWRs ( known as CANDU) in operation with a total capacity of
about 15 GW(e). The current share of nuclear power in the total electricity generation is over
17%. In December 1989, Ontario Hydro, the largest nuclear utility in Canada submitted its 25
year energy expansion plan to the government of Ontario for approval. The plan included ten
new 900 MW(e) CANDUs to be built by 2014. However, following a change of government
in September 1990, a moratorium on the construction of new nuclear facilities was introduced.
Due to this fact, any new immediate addition of nuclear power plants in Canada is hardly
foreseen.

(b) Western Europe

France has developed a large and extensive nuclear power programme in order to ensure
security of energy supply and competitiveness since early 1970s. There are 56 nuclear power
plants (54 PWRs and 2 FBRs) in operation with a total installed capacity of 58.5 GW(e)
which supplies about 76% of the electricity in France. A GCR was closed down during 1994.
Around 20% of electricity generated in France has been exported to neighboring European
countries, which seems to continue at least up to the year 2000. Four PWRs are under
construction and it is expected that one around 1450 MW(e) nuclear unit is added every 18
months in the future.

Germany has 20 nuclear units are in operation and no new nuclear power plants under
construction. Advanced European PWR is under development by NPI (Nuclear Power
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International) which is â joint venture company of Siemens (Germany) and Framatome
(France).

In the United Kingdom! 35 nuclear power plants composed with Magnox reactors and
Advanced Gas Cooled reactors (AGR) are in operation which contribute about 25% of the
total electricity supply in the U.K. It has been reported that a remarkable recent improvement
in the performance of AGRs increases their load factors from 40 to 79%.

The other major nuclear power countries in Western Europe such as Sweden, Switzerland,
Spain, Belgium and Finland are not expected to pursue nuclear power programmes strongly at
least in the nearest future. In Italy, the nuclear power programme activities were placed under
a moratorium following the Chernobyl accident in 1986. As a result, the nuclear power plants
that were in operation were mothballed, those under construction were stopped and plans for
additional units were shelved.

(c) Eastern and Central Europe

In most Eastern and Central European countries, operation of nuclear power plants is essential
to supply electricity in those countries, even though certain design modification or back fitting
works are necessary on such reactor types as WWER-440/230 and RBMK.

Ukraine has 16 nuclear units in operation to provide about 38% of the electricity supply of the
country and 5 units under construction. At Chernobyl, three RBMK units are still in
operation, following the destruction of Chernobyl no. 4 in 1986. Because Chernobyl no. 1
and 3 units were raising safety problems and were out of service for repair for most of 1992,
the Ukraine Parliament decided that both units would be closed down in 1993. However, the
Ukraine Parliament reversed its previous decision of closing down these two units in view of
the country's energy crisis since the Ukraine government could not find any other alternative
but to continue to operate these two units to the end of their planned lifetimes. On the other
hand, an IAEA safety review team concluded in March 1994 that the international level of
safety is not being met at these Chernobyl units. At its summit meeting in July 1994, the G-7
put forward to the Ukraine government an action plan for the closure of these units
accompanied by the early completion of three nuclear units under construction with financial
assistance from the international community mainly from G-7 countries.
In the Russian Federation, there are 29 nuclear units in operation which provides some 12% of
the electricity supply of the country. However, some safety concerns are being raised
regarding some of the older units, like the case of Chernobyl units in Ukraine, which would
need substantial refurbishment to enhance their safety. After the Chernobyl accident in 1986,
a moratorium on nuclear power development was adopted in the former USSR. However,
five nuclear units have been brought into operation since then and construction work has
continued, although at a slower rate, on some of the plants. In December 1992, the Russian
government approved a plan for the construction of new nuclear units in the period up to 2010
under which some 17 GW(e) of additional nuclear capacity will be added by that time. After
2010, development and implementation of advanced reactors will take place, including 1000
MW(e) and medium size WWERs, FBRs and district heating reactors. The construction of
new nuclear units would be at a rate sufficient to compensate for the closing down of old
nuclear and fossil fuelled power plants while meeting the electricity demand of the country .

In Kazastan the demand for electricity and heat is driven by the high energy intensiveness of the
industry existing in the country. Sonic 80% of the electricity produced in the country is
generated by coal fired power plants. The BN-350, a 70 MW(e) liquid metal cooled reactor, is
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the only nuclear unit in operation in Kazakstan. The unit is used for potable water production
(10,000 t/d) and process heat supply, in addition to electricity generation.

The nuclear industry of Kazakstan. which was developed when the country was part of the
USSR, includes uranium production, fuel cycle service supply and research facilities. In
particular, the reserves of uranium in Kazakstan are estimated to exceed 400,000 tonnes U and
its annual production capability is over 3,000 tonnes U. The large uranium resources, together
with the availability of qualified manpower and existing industrial infrastructure, offer
favourable conditions for the development of a nuclear power programme in Kazakstan.
Moreover, the construction of nuclear units would help to meet the expected electricity demand
growth without increasing atmospheric emissions resulting from coal burning. The nuclear
programme under consideration includes the replacement of BN-350 by an advanced liquid
metal cooled reactor and the construction of one or two.small size heat and power supply
reactors and two to four 600 MW(e) WWER units. These units of Russian design are tentatively
planned for commissioning between 2005 and 2015.

The situation of other Eastern European countries including Bulgaria, Czech Republic,
Hungary, Lithuania, Romania, Slovakia and Slovenia is very similar to that of Ukraine.

(d) Far East

For the rapidly expanding economies particularly in the Far East, nuclear power is an even
more compelling option as alternative fossil fuel resources are either not available or restricted
by transportation and distribution constraints. Due to the importance of the region in terms of
nuclear power in the future, we will present country by country situation.

JAPAN

By the end of 1995, Japan had 51 nuclear units in operation representing a total installed
capacity of some 39 GW(e) and three nuclear units are under construction, with a total capacity
of 4.8 GW(e).

The three additional units under construction, two 1,350 MW(e) BWR and one 1,200 MW(e)
PWR, with a total capacity of 3.8 GW(e), are scheduled for commercial operation in 1996 and
1997.

Japan has a large and diversified programme for research and development in the field of
advanced reactors. Following the commissioning of the Monju prototype, ft is planned to design
and construct a demonstration fast breeder reactor. Research on high temperature gas cooled
reactors is also pursued by the Japan Atomic Energy Research Institute (JAERI), which builds a
30 MW(th) high temperature test reactor (HTTR) at Oarai.

In June 1994, the Ministry of International Trade and Industry of Japan (MITI) released its
"long-term energy supply-demand outlook" covering the period up to 2010. Security of supply
remains a driving factor of the Japanese energy policy which is also aiming towards economic
competitiveness and environmental protection. In particular, the MITI outlook reflects the
greenhouse gas emission reduction targets set up by the Framework Convention on Climate
Change (FCCC). As compared to the previous MITI outlook published in 1990. the total energy
demand is projected to grow at a slightly lower rate owing to a reduced economic growth rate
and ambitious targets for energy efficiency improvement aiming towards greenhouse gas
emission reduction.
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The prospects for nuclear power development in Japan are among the most impressive in the
world. The nuclear installed capacity is expected to increase from the currently 40 GW(e) to 70
GW(e) or more in 2010. The nuclear share in total electricity generation is projected to grow
from some 33% in 1995 id 42% in 2010. In the long term, a recent study from the Institute of
Energy Economics of Japan has concluded that, in order to revert to 1990 carbon dioxide
emission level by 2100, Japan will need a nuclear installed capacity ranging from 160 to 300
GW(e).

The competitiveness of nuclear generated electricity as compared to fossil fuelled alternatives is
well established in Japan. The costs of electricity generated by renewable energy sources, i.e.,
geothermal, photovoltaic, wind and biomass power plants and fuel cells, are estimated to be
substantially higher than the cost of nuclear generated electricity.

REPUBLIC OF KOREA

With an economic growth rate of some 10% per year, the Republic of Korea expects a rapid
increase in energy demand. Nuclear power is the major domestic source of energy since the
country has practically no fossil fuel reserves. The nuclear share in total electricity generation is
over 36%. The electricity consumption per capita, some 3 MW»h per year, is rather low as
compared to the level of industrialised countries. Therefore, electricity demand is expected to
grow rapidly during the next decades. The nuclear power programme of the Republic of Korea
aims towards meeting the increase in demand and alleviating the dependence on imported fossil
fuels as well as the environmental burdens arising from fossil fuel burning.

The Republic of Korea has 11 nuclear power plants in operation and five more units are under
construction, three 950 MW(e) PWRs and three 650 MW(e) CANDUs, all of which are
scheduled for commissioning before the end of the century. According to the Government's
long-term plan for power development, the installed nuclear capacity is scheduled to nearly
triple in the coming decade, reaching more than 20 GW(e) in 2006. The nuclear units planned
are 950 MW(e) PWRs and 650 CANDUs. Although nuclear power is generally well accepted by
the population, finding new sites for the additional planned units might raise some issues in a
country which is relatively small.

The nuclear power development programme of the Republic of Korea started in the early
seventies and the first nuclear units were turnkey imports. Progressively, through technology
adaptation and transfer, and national R&D, a comprehensive programme was implemented
leading to the establishment of a domestic nuclear industry. The national utility, the Korean
Electric Power Corporation (KEPCO), has demonstrated impressive efficiency in the operation
and maintenance of its nuclear units. In 1993 and 1994, the average availability factor exceeded
87%, and the excellent project management, in particular during construction, has permitted to
enhance the competitiveness of nuclear generated electricity, which is some 20% cheaper than
the other sources of generation used in the country's electricity system.

The nuclear power R&D programme of the Republic of Korea, carried out by KEPCO and the
Korean Atomic Energy Research Institute (KAERI) in co-operation with foreign companies,
covers advanced reactor development and fuel cycle activities. The development of an advanced
reactor of domestic design is planned to be completed by the end of the century and the first unit
of this type is schedule for commissioning before 2010.

CHINA

China has expanded its electricity generation capacity at an annual growth rate exceeding 10%
durins the last decade. Up to the year 2000 and beyond, China alone is expected to account for
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20% of the increase in world electricity consumption. In order to meet this rapidly increasing
demand, China should build additional capacity at the rate of some 10 to 15 GW(e) per year
during the next two decades. Coal is likely to remain the major electricity generation source in
China, which enjoys large domestic resources, and there is potential for increasing the hydro
power capacity since only 10% of the estimated reserves are exploited. However, nuclear power
offers an attractive alternative option for logistic, economic and environmental reasons. About
80% of the coal reserves are concentrated in the North and Northwest. Demand for more coal
would lead to a large growth in transportation infrastructure, causing an environmental burden
and an energy cost increase. Furthermore, coal burning is giving rise to concerns regarding
atmospheric pollution, especially in densely populated urban areas.

The third Chinese nuclear unit, Daya Bay-2, a 900 MW(e) PWR imported from Western
Europe, was connected to the grid in 1994, bringing the nuclear installed capacity of China to
2.1 GW(e). At present, nuclear power represents less than 1% of the electricity generation
capacity of China which is mainly constituted by coal fired power plants.

The ambitious nuclear programme initiated by China aims towards alleviating power shortages
and environmental burdens. According to the China National Nuclear Corporation (CNNC),
more than twenty nuclear units, representing some 17 GW(e), are planned to be commissioned
during the next two decades. Preliminary agreements have been signed early in 1995 with the
French manufacturer Framatome for the supply of two 1,000 MW(e) PWRs, that will be built at
Lingao close to Daya Bay and are scheduled for commissioning in 2002 and 2003. Four to six
additional 1000 MW(e) PWR units are planned in the Guangdong province. At Qinshan, two
600 MW(e) PWR units of Chinese design are under construction and scheduled for
commissioning in 2001 and 2002. These units are intended to be the first in a standardised series
developed and built in China; additional units of this series are planned to be built at Qinshan
and in other provinces of China. In the Liaoning province the construction of two 1000 MW(e)
units imported from Russia (WWER-1000) is planned and design studies have started in co-
operation with the Russian supplier. Agreements have been signed between CNNC and the
Atomic Energy of Canada Limited (AECL) for the construction of two 700 MW(e) CANDU-6
reactors at Qinshan. Additional CANDU-6 units could be ordered before the turn of the century.
In the Fujian province, where large additional electricity generation would be required to meet
the demand, the construction of nuclear units is estimated to be a viable option provided that
funding mechanisms could be implemented. Nuclear reactors for district and process heat supply
are also being developed. A 200 MW(th) low temperature process heat reactor is planned at
Daqing City in the North-east of China.

3. Future Perspectives

In the short term, the prospects for nuclear power development are fairly clear, since the units
to be commissioned by the turn of the century are already under construction. As described in
the preceding section, at the end of 1995 there were 39 nuclear power plants under
construction in 14 countries with a total capacity of some 32 GW(e).

Projecting future nuclear power development is a somewhat difficult exercise, since a number of
factors which may influence policies, decision making and implementation of programmes
cannot be assessed with certainty.

After the turn of the century, the range of uncertainty regarding nuclear power development is
wider owing to a number of technical, economic, environmental and policy factors. The low and
high nuclear generating capacity projections developed by the IAEA up to 2015 are based upon
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a review of nuclear power projects and programmes in Member States. They reflect contrasting
but not extreme underlying assumptions on the different driving factors that have an impact on
nuclear power deployment. These factors and the ways they might evolve vary from country to
country. The IAEA projections are not predictive and do not reflect the whole range of possible
futures from the lowest to the highest feasible, but provide a plausible range of nuclear capacity
growth by region and world-wide.

In the low case, the present barriers to nuclear power deployment are assumed to prevail in most
countries during the coming two decades. Economic and electricity demand growth rates remain
low in industrialised countries. Public opposition to nuclear power continues, and environmental
concerns such as the risk of global climate change do not become strong driving factors in
energy policies aiming towards switching from fossil to nuclear energy. Institutional and
financing issues prevent the implementation of previously planned nuclear programmes in
particular in countries in transition and in developing countries. There is no drastic enhancement
regarding nuclear technology adaptation and transfer, nor financial support to developing
countries for the implementation of nuclear power projects. Under these rather pessimistic
assumptions, most of the nuclear units under construction would be completed but new nuclear
units would be ordered only in the countries where nuclear power is a major component of
electricity generation mixes, such as France, Japan and the Republic of Korea. Owing to the
large number of units that would be shut down at the end of their scheduled operating lifetime,
the total nuclear capacity in the world would start to decrease after 2010 and would be similar in
2015 to that in 2000, i.e., some 370 GW(e). The share of nuclear power in the world electricity
supply would decrease from about 17% at present to some 13% in 2015.

The high case reflects a moderate revival of nuclear power development, that could result in
particular from a more comprehensive comparative assessment of the different options for
electricity generation, integrating economic, social, health and environmental aspects. This case
assumes that some policy measures would be taken to facilitate the implementation of these
programmes, such as strengthening of international co-operation, enhanced technology
adaptation and transfer, and establishment of innovative funding mechanisms. With these
assumptions, the total installed nuclear capacity world-wide would reach some 515 GW(e) in
2015 and the share of nuclear power in total electricity generation would be some 15%.

In both the low and high cases, the production capabilities of the world nuclear industry would
exceed the demand for new reactors. A higher rate of nuclear power development would be
technically feasible and economically viable in a number of countries. However, a substantive
revival of nuclear power programmes would require policy measures, including a removal of the
de facto moratoria in several countries and the introduction of mechanisms for providing
funding support to nuclear projects in developing countries, which seem unlikely to be
implemented in the short term.

A broad range of factors will influence nuclear prospects in the medium and long term.
Technologies for reactors and fuel cycle facilities, as well as fuel resources, are available to
sustain a large scale deployment of nuclear power world-wide. The barriers to nuclear power
development are more institutional and organizational than technological. The main
prerequisites to a revival of nuclear power are the alleviation of public concerns regarding
safety and waste management, and the establishment of adequate mechanisms for technology
adaptation and transfer as well as financing, that will facilitate the implementation of nuclear
power programmes in developing countries where the need for electricity is the most
important. The nuclear power plants of the present generation ensure already a high level of
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safety based upon built-in redundancy and relying on decades of experience with proven
technology and engineering. Advanced reactors are being designed and developed with new
approaches to address the challenge of increasingly demanding safety requirements by,
inter-alia, utilizing more passive safety systems in order to reduce the probabilistic risk of
accidents and to achieve very low on-site and off-site impacts in the event of a potential
accident.

4. Conclusions

Nuclear power alone will not ensure secure and sustainable electricity supply world-wide, nor
will it be the only means of reducing greenhouse gas emissions, but it has a key role to play in
this regard. The challenge for realising the necessary revival of the nuclear option is to improve
the technical and economic performance of nuclear power plants while enhancing even further
their safety and satisfactorily addressing the issues of waste management and disposal.
Electricity generation costs for nuclear power plants are closely competitive with those for
coal and gas fired plants. However, the economic margin in favour of nuclear power has
declined in recent years primarily because of increases in non-fuel operating and maintenance
costs for nuclear power plants, at least in several countries. Projected costs for plants which
will enter service around the year 2000 or shortly thereafter show that nuclear power should
be able to continue to compete with fossil plants. Whether nuclear power is the cheapest
option will largely differ from country to country and will be strongly influenced by the price
of fossil fuels and by the capital costs. It is essential for the nuclear power to be competitive
that nuclear projects be well managed during construction and operation. In order to further
improve economics of nuclear power, new design on nuclear power plants should lead to
plants that are simpler, easier and cheaper to construct by such application of standardization
and modularization as much as possible since nuclear power projects are capital intensive.

It is expected in the near future that nuclear power projects will continuously be promoted
mostly in Asian countries including China, Japan and the Republic of Korea. However, in
many other regions of the world, safe and reliable operation of nuclear power plants,
convincing solutions of waste storage and disposal problems, a predictable licensing process
are essential prerequisites for.the revival and expansion of nuclear power, which is a viable,
technically proven, economically competitive and environmentally benign technology.

References

[1] IAEA Reference Data Series No.2, Nuclear Power Reactors in the World, International
Atomic Energy Agency, Vienna, Austria (1996).

[2] Nuclear Power Profiles, document to be published, IAEA, Division of Nuclear Power,
Department of Nuclear Energy and Safety.

[3] The World-wide View of Nuclear Power Development - Current Status and Future
Prospects, International Conference on Nuclear Power Industry - Development and Co-
operation, March 1995, Beijing, China, presented by Poong Eil Juhn, IAEA, Director, Division
of Nuclear Power, Department of Nuclear Energy and Safety.

[2] IAEA Yearbook 1995, International Atomic Energy Agency, Vienna, Austria.

[3] IAEA Reference Data Series No. 1, Energy, Electricity, and Nuclear Power Estimates for
the Period up lo 2015, International Atomic Energy Agency, Vienna, Austria (1995).

26



TABLE 1. NUCLEAR POWER REACTORS IN OPERATION AND UNDER CONSTRUCTION, 31 DEC. 1995

Country

ARGENTINA
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Nool
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2

4
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]

5

1

2

4

4

5

1
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6S2
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2146

3757
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300
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4750
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12.31

12 23

19 13
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1320
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oot

6366

to 64
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3tO

046

99.31

1121

11.44

4.56

5310

M.70

2341

11.60
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55.52
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34

21

135

13

13

34S

1

31

67

17t

510
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0

704

22

100

20

7

49

24

0

526
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61

14

147

219

103

1M3

174

202t

7696

tverience

1995

Months

7

4

7

9

1

9

5

t

4

10

7

2

1

0

5

6

10

6

11

9

3

0

6

3

5

3

2

2

10

4

2

6

2

Not*: T I M total Includts Ih* following data In Taiwan, China:

- 6 unH(s), 4SB4 MW(t) ki operation;

• UM TW(*pi of nuclear alectrtclty gantration, reeraMnttng 2f.7«* of th* total •tectrtclty gtmrattd then;

- 8( ytart*) 1 month(t) of total operating txpcritnc*.

Two reactor* w«ra shut down during 19M: Wuargassen, in Gtfmany and Bruca 2, In Canada.

Pltat* nota, that Bruca 2 could ra-start In tht (utur*.

Value* with asterisk are IAEA estimates.
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TABLE 2. CONNECTIONS TO THE GRID DURING 1995

Country

INDIA

KOREA RP

UK

UKRAINE

Name

KAKRAPAR-2

YONGGWANG-4

SIZEWEU-B

ZAPOROZHE-6

Type

PHWR

PWR

PWR

WWER

Capacity

MW(e)

Net Gross

2C2 220

950 1000

1188 1258

950 1000

Oper-

ator

NPCK.

KEPCO

NE

GOSKOMAT

NSSS

Supplier

DAE/NPCI

KHKAECE

PPC

Constr-

uction

Start

198S4

1990-5

1988-7

1986-4

First

Critic-

ality

1995-1

1995-7

1995-1

1995-10

Grid

Connec-

tion

1995-3

1995-7

1995-2

1995-10

Commer-

cial Op-

eration

1995-9

1996-1

1995-9

During 1995, 4 reactors (3290 MW(»)) were newly connected to t i l * grid.

Note: Japan reported that Onagawa 2 and Monju nuclear power plants were connected to grid In 1994.

Figure 1 - Nuclear Share of Electricity Generation in 1995
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Note: The nuclear share of electricity generation supplied in Taiwan, China was 28.79% of the total
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