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Advanced Technologies Aimed at Realizing Pump-Turbines with Higher Performance and Higher Reliability
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To establish economical pumped-storage power stations—that is, to lower the construction costs including machinery costs
—the current trend in pump-turbines is toward increases in both operating head and rotation speed.
Toshiba has extensive experience in the design and manufacturing of high-head pump-turbines, including the world's highest

operating head machine for the Chaira pumped-storage in Bulgaria.

In addition to the enhancement of technologies through this

experience, Toshiba continues the development of advanced technologies to realize pump-turbines with higher performance and

higher reliability.

This paper introduces flow analysis technology, condenser operation technology, nondestructive testing methods, and a
newly designed pump-turbine construction as some of Toshiba's advanced technologies for higher head and higher speed

pump-turbines.
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Increase in head of single-stage pump-turbines
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Flow analysis model of pump-turbine runner
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Comparison of incipient cavitation coefficients of two runners in
pump operation
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Comparison of flow patterns of two runners at 65% partial-load
turbine operation
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direction
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Pump-turbine model test stand for condenser operation
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Result of inspecting mock-up runner blade incorporating embedded
artificial defects
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Water-pressure-controllable packing box
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Piping integrated with head cover ribs
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