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820 MVA-50 Hz Large-Capacity Indirectly Hydrogen-Cooled Turbine Generator
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In general, stator bar cooling systems used for turbine generators of thermal power plants employ an indirectly hydrogen-cooled system for
those with an intermediate capacity of up to the 400 MVA class, and a directly water-cooled system for those with a large capacity of 400 MVA or
higher.  The indirectly hydrogen-cooled system has advantages including higher efficiency, easier operation and maintenance, and a simpler configu-

ration compared with the directly water-cooled system.

Toshiba has developed technologies that make it possible for an indirectly hydrogen-cooled system to be employed in turbine generators with
both expanded capacity and improved efficiency, and is promoting the design, manufacturing, and testing of a large-capacity indirectly

hydrogen-cooled turbine generator applying these technologies.
hydrogen-cooled turbine generator.

As a result of these efforts, we have developed an 820 MVA-50 Hz indirectly
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Cooling methods and capacities of turbine generators
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Configuration of turbine generator and cross-sectional structures of stator
bars with hydrogen and water cooling methods
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Comparison of specifications of newly developed and conventional turbine
generators
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Cooling path and insulation layer structure of stator bar
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Results of measurements of thermal conductivity of newly developed and
conventional insulation layers
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Temperature profiles of stator bars with high-thermal-conductivity and
conventional insulation layers
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Example of stress analysis of stator frame and bearing bracket
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Flow diagrams of hydrogen gas in generator, stator, and rotor
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Example of computational fluid dynamics (CFD) analysis of cooling gas flow
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