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Umbrella Type Alternator and The Controlling
Equipments of Rangoshi Power Station

By Yajuro Kikuchi, Takeo Takita
Hitachi Works & Taga Works, Hitachi, Ltd.

Abstract

The generating equipments of 7,000 kVA Rangoshi Power Station of the Hokk-
aido Denryoku K. K., which was planned as a full automatic and non-attendant
hydro-electric power station, were completed by Hitachi, Ltd. recently. And its
7,000 KVA alternator is the first umbrella type machine in Japan.

Fig. 2 and 3 illustrate the general view of this generator.

Compared with the conventional tow-guide bearing type which has the thrust
bearing above the rotor and a guide bearing above and below the rotor, and the
umbrella type or single-guide beaering type which has a combined thrust and
guide bearing located below the roter, the latter has many advantages for the
former. But there is a limit in the design of the umbrella type machines, that
is, the limiting factor is the ratio of the vertical distance between centers of the
rotor and guide bearing to the radial distance to the center of the guide bearing.
Umbrella type construction is not used where this ratio exceeds the value re-
quired for mechanical stability. A generalized example of this limit ploted from
the generators in operation in U.S.A. and Canada is illustrated by Fig. 4.

From the method of assembly, there may be two types for thrust bearing cons-
truction. One is the thrust bearing parts are assembled in the pit around the shaft,
above the coupling, and other is that after thrust bearing parts are assembled the
rotor is lowered to it’s normal position. The latter construction was adopted in
Rangoshi P. S., becouse it is easier and simpler in erection etc., than the form-
er. Moreover, the segmental guide bearing is specially excellent in the umbrella
type machines from the points of mechanicl stability, adjustment, lubrication,
and piping, etc. For the above reasons, the umbrella type machines are expected
to be adopted more extensively than ever in Japan.

This umbrella type alternator is directly coupled with 6,500 kW Kaplan turbine,
and it start or stop is controlled automatically by closing or opening 66 kV tie
line circuit breaker at Kombu as master station apart from Rangoshi by 4 km.

For full automatic and non-attendant operation, controlling epuipments are furn-
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ished with various excellent devices such as electronic automatic-synchronizer com-

bined with speed matcher to synchronize smoothly and quickly ;

automatic water

level regulator to take load corresponding with water discharge as a base load

station ;

automatic power factor regulator to keep power factor constantly owing to

the Ismall capacity of station which is unsufficient to keep line voltage constantly.

Its protective devices are also arranged suitably for non-attendant system such

as alarm for the faults of control source.
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Flg. 1 Skeleton Dlagram for 7,000 kVA
Rangoshi Power Station.
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Table 1 Comparision of Weight for Conven-
tional Type and Umbrella Type.
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