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27,500 kW Water Turbine for Yamabe Power Station
(Japan National Railways)

By Toru Komoriya,
Hitachi Works, Hitachi, Ltd.

Abstract

Two units of 27,500 kW vertical shaft Francis turbines, the largest in unit
capacity produced in postwar Japan, are nearly finishing the field installation
and scheduled to start operation by August this year.

The Yamabe Power Station represents the third stage in developing the Shi-
nanogawa project; the first and second stages comprised the installation at the
Senju Power Station of four units of 60,000 H. P. Francis turbines coupled to
31,000 kKVA alternators, which were all manufactured at the Hitachi Works, and
were the largest unit capacity machines made in Japan at the time.

The Yamabe units were designed and made at the Hitachi Works to meest the
operating requirement of sudden load variation natural to electric railway trac-
tion. It was necessary to clarify the conditions required for steady and stable
working of these units even under the worst condition, running in parall-al
with the Senju Power Station and sending the power developed through a
single transmission line extending nearly 1541km to the Tokyo area, to be

interconnected there with the Akabane and Kawasaki Steam Power Stations
(20,000 kVA and 70,000 kVA respectively), feeding into the network of electrified

railway lines centralized in the Tokyo district. A typical example of the special
study by computation ragarding this point is given in the paper.

In deciding the general layout and flooring system of the power station,
curbed by the limited outlay allocated for the project by the Goverment, spe-
cial care was taken in designing the machines to lower the cost on the civil
engineering side without affecting the least in the equipment nor the mainten-
ance facilities. The single floor type with a concrete barrel supporting the gen-
erator was chosen:; also a special type of overhead travelling crane was
devised (patent pending), whereby the height of the building was possible to
be lowered more than 4.5m as compared to the conventional design, effecting

a decisive cut in the building cost.
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To ease the overhauling and assembly work of the water turbine within the

restricted space of the generator supporting barrel a special contrivance for

handling the heavy parts was deviced, together with a special design in the

turbine cover, by which the stoppage hour of the unit is expected to be reduced

to a minimum.

Regarding the turbine performance,

from model test results.

formula, showed a maximum turbine efficiency of 93.7 percent,

compared with the latest world trend of large units,

level of the Hitachi water turbine.

1ts superiority in design was verified

Values of the test results, stepped up by moody’s

which wvalue
shows the high technical

More detailed description is given on the leading features of the governing

system and automatic controls.
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