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High-Efficiency Technologies for Turbine Generators of Combined-Cycle Thermal Power Plants
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Accompanying the increase in demand for combined-cycle thermal power plants, there is a growing need for higher efficiency indirectly hydrogen-
cooled turbine generators with an intermediate capacity in the 300 MVA class.

With the aim of realizing such turbine generators, Toshiba has developed an optimization design process that can automatically minimize the size of
generator appropriate to the required efficiency. We have also developed a technology to improve cooling efficiency applying fluid analysis, a technology
to reduce bearing friction loss by the use of lower loss elliptical bearings, and a technology to reduce stray load loss applying three-dimensional magnetic
field analysis. As a result, a newly developed turbine generator applying these technologies has achieved approximately 0.2 % higher efficiency compared

with conventional turbine generators.
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Turbine generator losses
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Cross-sectional structure of turbine generator
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Flow of optimization design process
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Results of calculation applying optimization design process
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Velocity distribution drawings of hydrogen gas flow
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Reduction of pressure loss coefficient in stator duct
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Structures and comparison of losses of conventional and lower loss elliptical
bearings
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Result of magnetic field analysis at generator core end structure
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Result of loss density distribution analysis at generator terminal box
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Comparison of ratings and specifications of conventional and newly developed
turbine generators
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