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B Abstract
In this study, the author aims to systematize the history of power systems and power system technologies

in Japan.

An electric power system is a system that integrates power generation, transformation, transmission (66 kV
or more), and distribution (up to 100 V) to supply power to customers' facilities. In Japan, 10 electric power
companies have their own electric power systems, and the 9 electric power systems except Okinawa Electric
Power are weakly interconnected to the neighboring electric power systems. Although the mutual influence is
limited, the instability of a certain power system can affect other connected power systems.

Power system technology is for designing, planning, operating, controlling and analyzing a power system,
and involves engineering techniques necessary for implementing a power system. Japan's power system
technology was developed by importing technology developed in the United States in the 1960s. Since then,
power system technologies to address the unigueness of Japanese power systems have been developed.
Electrical manufacturers, such as Hitachi, Toshiba, Mitsubishi Electric, Fuji Electric, Meidensha and Nissin
Electric, were responsible for this technological development and engaged in fierce competition.

In this report, the author first illustrates the history and social background of power system development
in Japan over the years, comparing Tokyo Electric Power, Kansai Electric Power and Chubu Electric Power
as examples. Secondly, he focuses on the large-scale power outages that triggered the achievement of the
current power system configurations and control systems in Japan and also on power generation planning
and transmission system planning in Japan. Thirdly, the author refers power system technologies that
were originally developed to shape future power systems. Some of them were eventually diverted to other
applications and others are candidate technologies for the future. Fourthly, this report explains the historical
background and the difficulties in power system technology development centering on the equipment, control
systems and analysis technologies that have been broadly used up to the present. Specifically, the history
of the development of power system controls necessary to maintain supply and demand control, frequency
control, and system stability control is summarized. Fifthly, the report also covers such topics as the history
of the STATCOM, system analysis technologies and simulator development.

In Japan, electric power companies held dominant power because the above-mentioned 9 companies had
a regional monopoly in exchange for their obligation to supply power. Electrical manufacturers have produced
high-performance elements, devices and control systems combining optimum technologies in order to meet
the specifications demanded by electric power companies. In this respect, it can be said that the industrial
structure of the power industry was an advantage in Japan. Nevertheless, from an international perspective,
the competitiveness of Japanese electrical manufacturers has never been strong. These issues are also
discussed in this report.
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