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Dielectric Frequency Response of Oil-paper Composite Insulation
With Transient Moisture Equilibrium
LIU Jun, WU Guangning, ZHOU Lijun, LUO Yang, HUANG Xiaofeng
(College of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, Sichuan Province, China)

ABSTRACT: The research on dielectric frequency response of
oil-paper composite insulation with transient moisture
equilibrium was carried out in order to apply dielectric
frequency response to diagnose the equipment in operating
condition more accurate thereof. According to the dielectric
frequency response principle, the test system was established.
The dielectric frequency responses of oil-paper insulation with
different moisture contents, which had been get equilibrium,
were measured. A theoretical model for dielectric medium with
an arbitrary distribution of conductivity and dielectric constant
was proposed. The dielectric frequency response of oil-paper
composite insulation with transient moisture equilibrium was
simulated according the steady state dielectric frequency
responses. Also, the dielectric frequency responses of oil-paper
composite insulation with transient moisture equilibrium were
measured to verify the numerical calculation. The results show
that the dielectric frequency response of oil-paper composite
insulation with transient moisture equilibrium is obvious
different with the steady state one. The main reason is that the
transient moisture equilibrium causes the concentration
polarization. With the moisture concentration gradient
increases, the low-frequency relaxation enhances and the
relaxation center frequency moves to higher frequency. The
dielectric loss in low frequency segment is reduced too.
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moisture equilibrium at different time
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