i 5 SPECIAL REPORTS

RERE (BF) BFIREM4 SAIEEHD:ZEFHR

Commencement of Commercial Operation of Kazunogawa Hydroelectric Power Station Unit 4 of
Tokyo Electric Power Co., Inc. Employing World's Largest Capacity Adjustable-Speed System
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Unit 4 of the Kazunogawa Hydroelectric Power Station of Tokyo Electric Power Co., Inc., located in the cities of Otsuki in Yamanashi Prefecture,
started commercial operation on June 9, 2014. Although construction work on Unit 4 was suspended in 2002, it was urgently restarted as a countermeasure
against the shortage of electricity following the Great East Japan Earthquake.

Toshiba successfully completed the manufacturing of the equipment and construction work within the short period of about three years. Unit 4 is
an adjustable-speed pumped-storage hydroelectric power system with the world’s largest capacity employing a pump turbine with the world's highest
pump head and an AC excitation system using an injection enhanced gate transistor (IEGT) inverter and converter. It is expected to contribute to the
stabilization of electricity generation and the effective utilization of hydropower resources, while providing a large-capacity storage function equivalent
to that of constant-speed systems.
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Pump head vs. pump input power characteristics during pump operation
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Frequency fluctuation suppression achieved by Unit 4 operation
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Operating range of each unit of Kazunogawa Hydroelectric Power Station
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Comparison of structure of constant-speed and adjustable-speed rotors
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Structure of adjustable-speed rotor
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Results of load stress tests on U-bolt
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Nonmetallic thrust bearing pad

10
S
~ 8
£
g‘ 6
<y 500 m#k fhIEEAR 454
5 <
H 2
2
0 I !
0 20 40 60 80 100
IKEHTT (%)

9. EElHUEDKEMRE — #%0miK2R > TKE L TR
JENR B A3 A 22,
Pressure fluctuation of upper draft tubes
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Single-line diagram of AC excitation system for Unit 4
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Kazunogawa Hydroelectric Power Station
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