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Space Charge Measurment in Oil Impregnated Paper of DC Cable

Takashi NAKAGAWA

Technical Research Center,The Kansai Electric Power Co.,Inc
3—11—20 Nakouji,Amagasaki,Hyogo 661 —0974,Japan

ABSTRACT
We measured behavior of space charge when we applied voltage on oil impregnated PPLP for DC

sandwiched between two
thin sheets of kraft paper. While it is imposed with a DC voltage, we assured gradual accumu-

submarine cables.  The PPLP is composed of a sheet of polypropylene

lation of charge on surface of the polypropylene sheet, which has a high resistivity.

Analysis of electric field intensity based on the measurement result revealed that an intense electric field
is born by polypropylene under the steady state with a DC voltage.

Rate of this charge accumulation is higher with PPLP impregnated with insulation oil for OF cables,
whose viscosity is low, than with PPLP impregnated with MI cables, whose viscosity is high. The

difference is attributable to ion mobility rate in insulation oil.
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Fig.1 : Cross-section of the Submarine DC Cable

4—75”*&& (2.5nm)
< O (19.5am)
b 7371 LR (0.5um)

X2 bk DR
Fig.2 : Construction of the Insulator
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Fig.3 : Construction of the PPLP
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Fig.4 : Image of charge distribution in PPLP
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Fig.5 : Setup for Measurement
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Fig.6 : Change with Time of Space Charge Distribution
(soft alkylbenzene impregnated PPLP)
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Fig.7 : Space Charge Distribution when electrode is grounded
(soft alkylbenzene impregnated PPLP)
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Fig.9 : Change with Time of Space Charge Distribution
(Soft alkylbenzene impregnated PPLP and Kraft Paper)
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Fig.10 : Space Charge Distribution when electrode is grounded
(soft alkylbenzene impregnated PPLP and Kraft Paper)
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Fig.11 : Change with Time of Space Charge Distribution
(High viscosity oil impregnated PPLP)
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Fig.12 : Space Charge Distribution when electrode is grounded
(High viscosity oilimpregnated PPLP )
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Fig.13 : Electric field in PPLP when DC voltage applicated
(soft alkylbenzene impregnated PPLP)
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Fig.14 : Simulated Electric field in PPLP when polarity reverse
(soft alkylbenzene impregnated PPLP)
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