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Applications of Electronic Tubes in Hydraulic Power Station
for Yamabe Hydraulic Power Station
(Japan National Railway)

By Minoru Shimada, Seichi Hira
Taga Works, Hitachi, Ltd.

Abstract

| Applications of electronic tubes in hydraulic power stations are now some-
what diffused in carrier telephone equipments, but a few in measuring instrume-
nts, relays, regulators and carrier relay systems. Hitachi, Ltd. has investigated
those applications for many years, and as a part of this results has recently
succeeded in developing and completing the automatic synchronizer, totalizer
and water level indicator which have been supplied to Japan National Railway
for Yamabe Power Station.

The Automatic synchronizer consists of three principal elements, viz. autom-
atic voltage balancer, ‘speed matcher and synchronous relay, and has many me-
rits as follows : -

(1) The use of a condenser type potential device owing to the small input
power to the detective part makes this synchronizer particularly adaptable for
synchronizing on the high tension side.

(2) The speed matcher and voltage balancer are capable of making quick
response in the regulation of voltage and frequency without hunting.

(3) The synchronous relay is designed to have any suitable advances feat-
ures to meet the closing dead time characteristic of the oil circuit breaker.

(4) As long as there exist differences over predetermined values in voltage
and frequency between the incoming generator and the power system in oper-
ation, the synchronous relay is designed not to make its final contact.

The totalizer and water level indicator are the appilications of impulse type
telemeter, and have following features : -

1) Absence of electric contact, makes these equipments very simple in cons-

truction and reliable in performance.
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2) Compensation for the difference in characteristics of electronic tubes can

be made with ease and accuracy.

As for the water laveal indicator, telephone

line can be used simultaneously as its transmission line.

The writers explain here inunder the constructions and functions of the new

products above mentioned.
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Fig. 3 An Example of Oscilogram for Test of
Automatic Voltage Balancer.
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