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The Pumps for the Numazawa-numa Pumped-Storage Power
Station, Tohoku Electric Power Company

By Koichi Honda
Kameari Works, Hitachi, Ltd.

Abstract

The whole generating equipment ordered from Hitachi, Ltd. in 1951 was finally
completed and installed at site last fall. The pumps, with indigenous record-making
specification, water q'ty 7.9 m’/sec, head 211 m, motor output 21,000 kW, are now in
commercial operation to entire satisfaction of the owner Company, occupying special
attention of all concerned as the largest pumped-storage plant in this country.

To supplement the report on the equipment in this Power Station published in
the last May issue, this article deals solely with the pumping system.

The pump in use is horizontal shaft 2-stage double suction turbine pump and is
coupled along with a waterwheel and a generator which is used as a synchronous
moetor when the case demands. It is operated in such a manner that at starting it
1s driven by the waterwheel and when the synchronous speed is reached the driving
duty 1s transterred to the motor. For the delivery valve service, a needle valve in
oil pressure operating system is taken into use. It makes a feature that the valve
takes different times for normal opening and closing operation and for the emergency
closing at such a time as power failure, and in the latter case if the valve closes
in the shorter time than specified, a pressure regulator which is used commonly to
the waterwheel, is operated to suppress the water pressure. Entire ‘‘ one-man control

»

system ”’ is adopted for the pump operation, hence starting, driving, and stopping can

be accomplished automatically from the switchboard room by means of the sequence
controller.

The article touches also the model experiment conducted previous to the completion
of the prototype pump. In this experiment, wholesomeness of Hitachi’s design was
assured especially in terms of efficiency and safety against cavitation. The complete
characteristics of the pump and characteristic of the model valve were measured to
determine a proper period of time for emergency closing of the delivery valve at
the time of power failure. The efficiency of the prototype was proved to be 87%
making comparison with 8225 of the model pump, and the water hammering occuring
at the emergency closing of the delivery valve gave almost the same value as calcu-
lated 1 the model experiment.
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Comparison between ‘¢ Numazawa-
numa > Pump and Similar Pumps
in Foreign Countries

Provvidenza 16.4 240 450 62,000
Herdecke 1Z.1 165 300 33,000
Bringhausen 6.4 228 500 29,000
e Vi P& 7.9 211 500 28,300
Schwarzenbach — — —- 18,850
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