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Approaches toward Realization of High-Efficiency Steam Turbines for Thermal Power Plants
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Thermal power generation systems, with their capability to respond flexibly to fluctuations in power demand, are crucial for the steady supply of
electric power. In Japan, there has been a conspicuous increase in demand for thermal power generation since the Great East Japan Earthquake in
2011. With this as a background, improvement of the thermal efficiency of these power systems is an important issue from the viewpoint of securing
low-carbon energy supplies.

Toshiba has been developing a variety of new technologies to realize high-efficiency steam turbines for thermal power plants through the
reduction of internal losses and improvement of steam conditions, and has been applying these technologies to actual steam turbines. We are
steadily reducing internal losses in steam turbines by employing state-of-the-art computational analyses and elucidating the actual conditions of such
turbines using a steam turbine development facility. We are also developing a 700°C-class advanced ultra-supercritical (A-USC) steam turbine system

aimed at achieving significantly higher efficiency than conventional systems.
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AFP : Advanced Flow Pattern
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Application of newly developed high-efficiency technologies to steam turbines
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Intermediate- and low-pressure (IP-LP) combined rotor with welded construction
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Configuration of steam turbine development facility
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Steam turbine development facility (view of LP turbine)
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Roadmap of A-USC national project in Japan
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Design concept of 1,000 MW double-reheat A-USC turbine
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