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Technologies for Turbine Generators of Thermal Power Plants with Capability to Enhance Efficiency and
Shorten Startup Times over Wide Load Range
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In electricity markets, demand has arisen in recent years for thermal power plants to play a new role as electricity sources capable of adjusting to
output fluctuations accompanying the widespread dissemination of renewable energy systems and to improve their operability for the reduction
of costs, in addition to the ongoing need to achieve higher efficiency for the reduction of carbon dioxide (CO,) emissions.

Toshiba Energy Systems & Solutions Corporation has been focusing on the development of turbine generators for thermal power plants of various
capacities employing an indirectly hydrogen-cooled system that can be operated with high efficiency over a wide load range. We are now developing
turbine generators for the construction of new small- and medium-capacity thermal power plants that can enhance the efficiency and shorten the
startup times of such plants, as well as technologies for the renewal of existing thermal power plants that can expand their capability to adjust to
output fluctuations according to load variations resulting from the introduction of renewable energy systems and contribute to the reduction of

plant operation costs.
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Daily changes in electricity demand and electric power generation
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Turbine generator cooling methods and applicable capacities
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Heat radiation from indirectly hydrogen-cooled stator bar
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Comparison of efficiency curves of hydrogen-cooled and air-cooled
generators
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Increase in generator output after rewinding of stator coils using high-
thermal-conductivity insulation technology
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Improvement of generator efficiency after rewinding of stator coils
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Comparison of temperature of stator coils wound using conventional
and high-thermal-conductivity insulation technologies
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Electromagnetic analysis model of stator coil end
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