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Latest Technologies for Realization of Hydro Generators with Higher Efficiency
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Hydroelectric power generation is a renewable energy source that is playing a role in the suppression of output power fluctuations in addition to
serving as a baseload power supply. Higher efficiency is increasingly required for hydroelectric power systems in terms of the efficient use of renewable
energy.

In response to this requirement, Toshiba Energy Systems & Solutions Corporation has developed the following technologies for the reduction of loss
in hydro generators: (1) a technology to reduce electrical loss applying three-dimensional (3D) electromagnetic field analysis, (2) a technology to reduce
windage loss applying computational fluid dynamics (CFD) analysis and mockup tests, and (3) a technology to reduce bearing friction loss using a thrust
bearing with a high specific load. We have also developed optimized design processes for hydro generators with higher efficiency applying coupled

analysis capable of interactively determining multiple electrical and mechanical parameters.
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Example of result obtained by 3D electromagnetic field analysis of
iron core terminal and coil end
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Loss reduction through optimization of slits at core end teeth
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Loss reduction through optimization of coil wire twisting pitch
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Test equipment for 1:3-scale mockup of hydro generator and air inlet
hole
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Flowrate - pressure characteristics of rotor depending on location of
airinlet hole
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Relationship between flow rate of coolant and windage loss
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Thrust bearing
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Comparison of results of measurements and simulations of
thickness and temperature distribution of oil film
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Results of simulations of minimum thickness and temperature rise
of oil film
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Flow of processes for automatic coupled analysis

62

o i
* BERORH
20Ok

I 'ﬁ

R 12. RECOERTHERE
REARL 5 BREID, BRCHEOBORAREY, HINCEL R
RO o

Example of results of optimization using coupled analysis
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