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Low Temperature Characteristics of Eletric Power
Condenser Impregnated with Synthetic Oil

Saburo SAKAMOTO, Hiroaki TAGASHIRA, Yoshimatsu KANEKO,
Michishi MURAMATSU and Sadao SAWADA

(Electric Engineering Department)

It is known that electric power condensers impregnated with synthetic oil show pro-
blems in their usage at rather low ambient temperatures. Namely, synthetic oil, e.g. diphenyl
tetrachloride, reveals extraordinary characteristics of dielectric constant, dielectric loss
tangent and insulating resistance at temperatures below zero coustituting a danger of
unpredictable operations which can not be surmised from known characteristics at ordinary
temperatures.

The present experiments and measurements were conducted with the intent of clarifying
the problem.

50-, 25- and 10-kVA power condensers impregnated with diphenyl tetrachloride were
prepared. The 10-kVA condenser was equipped with thermocouples which are inserted
internally in order to record the internal temperatures. The test ambient temperature
ranged from +5°C to —35°C. The final conclusion was that no difficulties or dangers
were observable in the practical usage of such power condensers.

The investigation can be summarised as follows. The temperature rise at the rated
load of these condenser is only 32.5°C even at an ambient temperature of —35°C which
was the lowest in these experiments, and the casing temperature rise was only about 10°C.
The internal temperature when loaded, ranges from the lowest —10°C to the highest
—5~+5°C even at —35°C ambient temperature. These are well beyond the point where
the synthetic oil begins to show abnormal dispersion characteristics. Thus it seems safe
to conclude that for practical purposes these condensers can be used without any possible
danger.

With the temperatures, the electrostatic capacity and the insulating resistance were
checked. The results show that within practical conditions with load, the former changes
are very small and the latter values are large enough to maintain a safe operation. Insu-

lation tests and impulse tests were also performed and nothing unusual was found.
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