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Technologies to Improve Adjustable-Speed Pumped-Storage Hydropower System Performance
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Adjustable-speed pumped-storage hydropower systems, which can store electricity and adjust electric power system fluctuations, have become
increasingly important due to ongoing changes in Japanese electricity markets triggered by the expansion of renewable energy systems necessary
for adjusting output power fluctuations.

Toshiba Energy Systems & Solutions Corporation completed the replacement of the adjustable-speed pumped-storage system for Unit 2 at
the Electric Power Development Co., Ltd. Okukiyotsu No. 2 Power Station in October 2023. The new secondary excitation device power converter

reduces power loss by about 26%, volume by about 37%, and shortens the startup time. The new system helps adjust the electricity supply and

demand balance in electric power systems by flexibly operating in accordance with combined power sources.
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Differences in constant-speed and adjustable-speed pumped-
storage hydropower systems
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Main specifications of secondary excitation device power converter
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Secondary excitation device power converter installed at Okukiyotsu
No. 2 Power Station Unit 2
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Adjustable-speed pumping operation and power generation operation ranges
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Results of startup time measured in on-site tests before and after
replacement
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Actual power supply and demand for Tokyo in April 2016 and 2024,
respectively
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Plant operation data of the adjustable-speed pumped-storage
system for Unit 2 at Okukiyotsu No.2 power station measured on
April 15,2024
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Actual power supply and demand for Tokyo in August 2016 and
2024, respectively
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Plant operation data of the adjustable-speed pumped-storage
system for Unit 2 at Okukiyotsu No.2 power station measured on
August 5,2024
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