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Commencement of Commercial Operation of Kyogoku Hydroelectric Power Station Unit 1
of Hokkaido Electric Power Co., Inc. Equipped with Adjustable-Speed System
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Unit 1 of the Kyogoku Hydroelectric Power Station of Hokkaido Electric Power Co., Inc., located in the northeastern area at the base of Mt.
Yoteizan about 35 km southwest of Sapporo City, entered commercial operation on October 1, 2014. This is the first solely pumped-storage type power
plant (max. 600 MW, 200 MW X 3 units) applying an adjustable-speed system with peak-power supply capability and the ability to suppress fluctuations
in frequency.

Toshiba put the world's first adjustable-speed pumped-storage hydropower system into practical use in 1990 for the effective utilization of water
resources. We have now applied injection enhanced gate transistors (IEGTs) to power conversion equipment in the AC excitation system of an
adjustable-speed system for the first time, resulting in reductions in dimensions and loss. We have also developed the structure of a pump-turbine
that allows the guide vanes to be disassembled from the lower side, for easy inspection. The Kyogoku Hydroelectric Power Station is expected to
contribute to the stability of the electric power grid in Hokkaido.
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Cross-sectional view of Kyogoku Hydroelectric Power Station
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Structure for disassembly of guide vanes from lower side
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Generator-motor for Unit 1
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U-bolt supporting structure
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Single-line diagram of Unit 1
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Static frequency converter (SFC)
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Result of startup test using SFC
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Result of flywheel operation test at site
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