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Synchronous Phase Modifiers, Static Condensers and their
Controlling System

By Hayato Takabayashi, Takao Murayama
and Tetsuo Kobayashi
Hitachi Works and TagaWorks, Hitachi, Ltd.

Abstract

This paper deals with the comparison between the power static condensers and
the synchronous phase modifier which are used to regulate the power factor of
transmission lines, and also gives their respective features.

The merits of static condensers for power use are ; little power loss, requires
small rupturing capacity for circuit breakers, handy to install, namely, when to
increase capacity, addition of unit condensers will enakle it.

Those of synchronous phase modifiers are able to have not only the phase
advancing capacity, but also the lagging one, gives advantageous effects in stabilizing
the transmission system, and 1s able to take contingent overloads.

From the economic point of view, power condensers are advisakle for ratings

up to 3,000 kVA.
Higher the speed is, smaller is the weight of a synchronous phase modifier, but

the speed is limited by its mechanical strength. The limit will be, using the materi-
als new available and in the case of air-cooled 60 cycle machines, about 50,000 kVA
for 720 r.p.m. and 80,000 kVA for 600 r.p.m.

The hydrogen cooling methed has not been adopted up to now in Japan, though
studies on it have been made. But modifiers ef over 20,0000~30,000 kVA will be

able to utilize the method.
In the Hitachi’s cooling system, hydrogen is always feeded by a small electrolytic

cell, not using hydrogen pressure vessel.

Insulating papers for static condensers before the war had been using Swedish
made pulp as material. After the war, domestic made pulp was used, and for
some time the products had large dielectric loss, but succeeding researches and
improvements in processing have enabled to get as good quality products as before

the war.

Our Hitachi Works had made static condensers of 70,000 kVA in capacity and

maximum 66 kV in voltage before the war, and the record after the war is that
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of about 100,000 kVA in capacity.

To detect insulation deterioration in power condensers, the insulation resistance

method and the method to measure the power factor of a dielectric are used, but

both are not accurate enough.

The most reliable way will be to measure the temperature characteristic of the

power factor of a dielectric.
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phase modifier and Static condenser.
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