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Effect of electrical-thermal-mechanical multi-physical field aging
on insulation performance of BOPP films for dry capacitor
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(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
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Abstract ; As the key insulation medium for dry DC capacitors, the insulation performance of biaxially ori-
ented polypropylene ( BOPP) film will deteriorate under long-term electrical-thermal-mechanical stresses,
leading to capacitor breakdown and threatening the safe and stable operation of the power grid. In order to
investigate the mechanism of multi-physical field aging on the insulation performance of BOPP film for dry
DC capacitors, the working conditions were simulated and BOPP films were aged with a thickness of
5.8 pwm at 235 kV/mm, 60 C, and 10 N for 168 hours. The physical and chemical properties, electri-
cal properties, and trap properties of the samples were tested, and the influence of different aging condi-

tions on the insulation performance of BOPP film was obtained. Research has found that the aggregation
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structure and trap properties of films jointly constrain their insulation performance; The test results of sur-

face morphology, column plate structure breakdown performance, and trap performance show that the

density and size of the “weak point” defects in aged samples are increased, resulting in a decrease in the

breakdown strength of the aged films; Under typical operating conditions, there is a synergistic effect be-

tween the electric field and the thermal field, which reduces the insulation performance of the film and

contradicts the effect of the stress field.
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Ref 19.3 235-0-10 25.4
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0-60-10 24.4 — —
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Table 2 Crystallinity parameters of BOPP films
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Fig.7 Breakdown strength of BOPP films
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Table 4 Trap parameters of BOPP films

- HGEE  RKEBEEE, O EREBE  BRFEBEE R

WE/eV (eV™! - m™3) HE/eV (eV' - m™?)
Ref 0.948  6.08 x10% 1.051  2.19 x10%
0-60-0 0.957  9.00 x10* 1.037  2.76 x10%
235-0-0 0.969  10.8 x10% 1.043  2.86x10%
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Fig.13 Dielectric loss curves of BOPP samples
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