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Hydraulic Turbine Manufacturing Technologies Achieving High Quality and High Efficiency Utilizing 3D Data
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In the field of hydroelectric power generation, the manufacturing of hydraulic turbine equipment using repetitive processes continues to be
conducted by skilled craftsmen. To address recent labor shortages, demand for technologies that balance high quality, and high efficiency continues
to grow to overcome dependence on skilled craftsmen.

Toshiba Energy Systems & Solutions Corporation has developed the following technologies to streamline manufacturing of high-quality hydraulic
turbine equipment utilizing three-dimensional (3D) data: (1) high-precision numerically controlled (NC) flange surface processing using 3D shape
data in consideration of on-site installation welding deformations, (2) automatically controlled thermal spraying processes for confined turbine
runner spaces based on optimal thermal spraying conditions obtained via 3D simulation technologies, and (3) visualization of deviations between
designed and fabricated turbine runner welded shape parts using 3D measurement data to eliminate dependence on manual measurements. We
are continuously working to further improve hydraulic turbine equipment manufacturing processes by verifying the effectiveness and practical

application of these technologies.
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Comparison of flanges with and without joint surfaces processed
on NC milling cutter using mock-up
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Flange surface processed on NC milling cutter using 3D shape data
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Conventional thermal spraying in confined space
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Differences in coating properties according to thermal spraying
conditions
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Positional relationships between thermal spray gun and turbine
runner implemented using 3D computer-aided design (CAD)
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Comparison of conventional and new thermal spraying processes
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Turbine runner structure
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Manually measuring welded parts using radius gauges
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Example of visualized deviation between designed and fabricated
shapes of welded part using 3D measurement data
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