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The 31,000 kVA Umbrella Type Generator for the Honna Power

Station of Tohoku Electric Power Company

By Masao Mori
Hitachi Works, Hitachi, Ltd.

Abstract

After scores of their supplies of umbrella type alternators Hitachi, Ltd. have
completed recently the 31,000 kVA alternators for the Honna Power Station, Tohoku
Electric Power Co., for the first time in semi-umbrella type.

The method of supporting vertical type generators is classified in general in
three types; i.e. the most conventional type which employs a thrust bearing at upper
part and guide bearings above and below ; umbrella type using a thrust bearing and
a guide bearing only at the lower part; and semi-umbrella type in which a upper
gulde bearing is added to the arrangement of bearings in the umbrella type. This
31,000 kVA generator being driven directly by high head large capacity Kaplan
turbine developes an extremely high runaway speed and this was a major reason
for the adoption of semi-umbrella type which assures highest stability at high speed
running due to most secure type of bearing arrangement as referred above. It
makes outstanding features of this machine that the rotor is divided in three parts,
upper shaft, rotor body, main shaft, each being bolted to make a secure unit.

This construction proves to be highly economical in material for construction,
and to reduce for the crane both suspending height and weight at the time of
assembling.

To make sure of this feature, runaway speed test was effected at the factory in
addition to the ordinary characteristics test, and the results of these testings have
permitted the writer and other Hitachi’s engineers concerned to have firm certitude

for the quantitative stability of the umbrella type generators.
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Table 1. Umbrella Type Generators
Made by Hitachi Ltd.
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Fig.1. Various Arrangement of Bearings

for Alternator
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Fig. 2. Sectional View of 31,000 kVA Alternator
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General View of 31,000 kVA Alternator
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