U.D.C. 621.242.4
621.294
621.311.2]
621.313.322-824

®F T N #% KX & it ip
BRI R E BN OK R o %l

VEMIE— YRS AN B A

L/

Hydraulic Turbine and A. C. Generator for Numazawanuma
Power Station of Tohoku Electric Power Co., Inc.

By Shun’ichi Fukasu, Hideo Azisawa,
Yajuro Kikuchi and Zenemon Nagao

Hitachi Works, Hitachi, Ltd.

Abstract

The Numazawanuma pump storage power plant of Tohoku Electric Power Comp-
any entered into commercial operation with successful results at the end of 1951. It
is one of the largest pumping-up plants in the world. The hydraulic turbines and
generators herein dealt with are not only large in their capacities but also have
many noteworthy features in their design and manufacture based on our latest resea-
rch results.

The turbine (23,000 kW), alternator (23,000 kVA), and pump (21,000 kW) are
arranged on one horizontal shafting, and in wet seasons the alternator is run as a
motor to operate the pump for pumping up water. In dry seasons the pump is unc-
oupled and the alternator is driven by the turbine to generate power.

The hydraulic turbine is of the horizontal Francis type of unusually high head
and large capacity. Its characteristics proved to be very satisfactory throngh model
testing.

The control of the plant is under the one-man control automatic system as is det-
ailed later.

The Y shaped branch pipe connecting the penstock with the turbine and the pump
is of cast steel, and tested with a pressure of 50 kg/cm?. Its manufacture was made
successful by emploving special measures.

The alternator is not only provided with such a strong ihsulation as to safelywi-
thstand lightening and other unusual voltages, but also embodied with a conpling
device to the pump, stator lifting device, journal bearing combined with thrust bea-

ring, and other up-to-date designs that are nccessary for such arrangement of machines.
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Fig. 19. Connected System of Three Shaft ;

Pump, Alternator and Turbine
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Fig. 20. Method of Connecting’ Three Shaft
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Fig. 21. Thrust Bearing for Horizontal Shaft
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Fig. 22.

fill £2 F
Coupling of Generator Shaft
at the Pump Side
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