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Historical Development of Turbine Generators for Fossil and Geothermal Power Plants
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M Abstract

Electricity was introduced into Japan just after the Meiji Restoration and initially applied to telegraph systems, electric lighting,
and electric motor driving systems because of its good availability. The rapidly increasing demand for electricity led to the construc-
tion of a large number of small thermal and hydro electric power generating stations using imported equipment. While the growing
use of electric motor driving system was becoming a major driving system for various kinds of industries, the demand for domestic
products was getting stronger. The manufacturing of steam turbines and generators began with the technical assistance of foreign
companies contracted at the end of the Meiji period. In a relatively short period of time, the imported technology was well studied
and understood, resulting in a rapid increase in unit capacity. In particular, the world" s largest two-pole, 60Hz turbine generators
were manufactured even though there was an international quarantine due to the worsened international circumstances.

To facilitate catching up with the West, which had advanced remarkably during the Second World War, and to meet the rapidly
increasing demand for electricity due to recovery efforts following the War, most domestic turbine generator manufacturers again
contracted for technical assistance from more advanced manufacturers in the West. The first unit was imported from the West, and
the second unit that was the same size as the first was manufactured by a domestic manufacturer under contract for technical assis-
tance. These closer relationships with Western manufacturers enabled the construction of a large number of advanced thermal
power plants.

The technical abilities of domestic industries rapidly improved on the basis of established technologies before the War, and new
design technologies derived from imported products and technical documents were established after the War. Record-making larger
turbine generators were manufactured yearly during the last 30 years of the Showa period by applying home-grown technologies,
culminating with the manufacture of the world’ s largest 700 and 1000MW turbine generators. The rapid increase in the unit capaci-
ty of domestic generators was due to closer collaboration with potential electric power companies that could provide technical specifi-
cations and improve the manufacturer’ s ability to evaluate the application of proposed technologies. Finally, domestic manufactur-
ers received orders from power companies to produce large capacity generators.

The drastic changes in the circumstances of the power business (economic conditions, energy shortages, environmental concerns,
etc.) have led to widely diversified requirements for power stations and turbine generators. The technical potential established in the
course of increasing unit capacity, the remarkable progress in analytical technology by the application of computers, and the accumu-
lation of material fatigue data have made it possible to fully meet these diversified requirements, so that no further development of
technologies seems necessary.

While the demand for electricity in Japan is still growing, the yearly growth rate in electricity consumption is very low, resulting in
a smaller market. This, combined with deregulation, has led to increasing competition and falling prices. These difficult business con-
ditions have led to new design concepts like low-end technologies aimed at improving price competitiveness, functionality, reliability,
etc. Example products include larger air-cooled generators and larger indirectly hydrogen cooled generators. To design and manufac-
ture such low-cost, high-quality generators, domestic manufacturers are developing technologies that are being applied worldwide.

This paper discusses the historical developments related to thermal and geothermal power plant generators and summarizes the
technical trends and innovative technologies of the entire turbine generator history, starting from the earliest stage.
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