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M Abstract

Electricity generation in Japan began in the late 1870s with small-sized and dispersed coal firing thermal power generation was introduced as a
DC power for lighting. Later, Japan entered an era in which hydroelectric power superseded thermal power as the main power source, and high
voltage and long distance transmitted AC power was produced at hydraulic power stations.

Thermal and hydraulic power generations were combined to respond to the rapidly increasing electricity demand from the early 1920s through to
the 2nd World War, and advanced thermal power plants were built one after another to respond to the massive demand due to reconstruction after
the war. By 1961, thermal electric power had become again the main power source and growth continued at a rapid pace.

The environmental problems that arose later, however, in addition to two oil crises, created difficulties in the construction and operation of ther-
mal power plants, which supplied about 75% of the total electricity, and Japan developed a new focus on energy saving and shift away from oil.
These circumstances increased need for the aggressive development of nuclear power generation. The Japanese government laid out a new basic
policy calling for the oil dependency as a primary energy source to be below 50%, and aiming for the best mix of electric power sources, the gov-
ernment changed its course to enter an era in which nuclear power was the primary and oil the secondary source of electric power.

Feasibility studies targeting nuclear power as a source of next-generation electric power had already begun in 1954, and the "Three laws of
nuclear power" (the Atomic Energy Basic Law, the Atomic Energy Commission Establishment Law, and an amendment to the Law on the
Establishment of the Prime Minister's Cabinet) were put into effect in 1955. The Japan Atomic Power Co. was established in 1957 to be engaged in
the construction of a commercial-use nuclear power plant, and a Gas Cooled Reactor, which was much experienced at the time, was installed at the
Tokai Power Station, going into 166MW of full load operation on July 16, 1967. This marked the beginning of nuclear power development in Japan.

As a result of the development of nuclear power generation in keeping with the energy policies of the Japanese government, the ratio of nuclear
power to total power generation increased steadily with each passing year, reaching a peak of 36.8% in 1998. The 54 nuclear power plants current-
ly in operation (as of the end of 2005) had a total capacity of 48222MW, the largest capacity in the world after America and France. There are two
plants under construction and 12 under planning. Plant capacity began at 166MW with imported equipments, and the largest plant manufactured
using self established technologies is 1,380MW. Japanese nuclear power plant are now classified as the world's top ranking in terms of plant capaci-
ty, operationability , reliability, plant efficiency, and safety, and there is a sense of unity in the framework of government, electric power companies,
and manufacturers.

Generators play an important role in nuclear power plants as the final energy conversion, and have been developed while responding to require-
ments and at the same time maintaining compatibility with the whole plant equipments. Basically, 2nd system (e.g., turbine/generator) can be manu-
factured by thermal power plant technologies. The rotating speed is half that of thermal plant generator and the design limitations of rotating parts
are relatively less, so turbine/generator units do not limit the plant capacity. There are several issues related to power system operations due to
specific characteristics of nuclear power plants, such as constant load operations and long-distance / high power transmissions, but technologies
have been established to solve these issues, and nuclear power has secured a position in the power system.

The remarkable development of nuclear power plants in Japan has been strongly affected by numerous factors, including government energy
policies, reactor technologies, turbine technologies, and plant operations, as well as social trends. We will first survey nuclear power plants, and
then investigate the historical development of turbine generator technology, innovative technologies and products.

Nuclear power has many advantages, but there are many problems and issues that must be resolved. One of these is achieving of plant availabil-
ity with high reliability together. Much effort has been made to learn from the troubles that have occurred through the progress of nuclear power
generation systems, by clearly identifying the root causes and thoughtful conduction of countermeasures, thereby changing "negative legacy" into
"positive assets," and improving reliability of nuclear power plants. The major accidents that have actually occurred, however, have taught us the
fact that one misstep in handling this vast energy source lead to an out of controlled situation resulting in environmental pollution on a global
scale. This issue is one that must be given the utmost priority hereafter. Many other issues that participants of nuclear power have challenged will
be also examined.
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