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Newly Developed Material for Realization of Large-Scale Geothermal Steam Turbines
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Geothermal power generation has been attracting attention in recent years as a renewable energy resource, and demand has arisen for increases
in the size and output of individual geothermal steam turbine units accompanying the expansion of large-scale geothermal power plants.

Under these circumstances, Toshiba has developed a new material for large-scale geothermal steam turbine rotor shafts with a maximum weight
in the 50-ton class. This material has the properties of excellent hardenability, high strength, high toughness, high stress corrosion cracking (SCC)
resistance, and less center segregation of carbon in the steel ingots. We have verified the manufacturability of the newly developed material in the
form of an 8-ton sand mold ingot, and successfully applied it to the manufacturing of geothermal steam turbine rotor shafts for large-scale geothermal

power plants.
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Matsukawa Geothermal Power Station of Tohoku Hydropower & Geothermal
Energy Co., Inc.
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Process of manufacturing geothermal steam turbine rotor shaft
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Material properties required for large-scale geothermal steam turbine
rotor shaft
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Results of strength and toughness tests of existing and newly developed
materials
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Results of SCC resistance tests of existing and newly developed materials
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Verification of manufacturability of geothermal steam turbine rotor shaft
through trial manufacturing of 8-ton sand mold ingots
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Geothermal steam turbine rotor shaft manufactured using newly developed
material and completed state of large-scale geothermal turbine
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