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Abstract: With the investment of power electronic devices in the power grid and the increasing use of nonlinear loads,
the level of high-order harmonics in the system is constantly improving. High-order harmonics not only have a negative
impact on the behavior of equipment and materials but also affect the online testing results of insulation parameters.
Therefore, the dielectric loss characteristics (tan ) of cable insulation under cyclic aging and online monitoring
correction methods are studied through theoretical analysis and experimental testing. The dielectric loss factor of cross-
linked polyethylene cables after aging in the frequency range of 1-8 times the power frequency under different voltages
is tested. The research results indicate that as the degree of aging increases, the tan J value increases, with the largest
increase observed in the early stage of 20 aging treatments. For the 50 Hz condition, the tan ¢ value increases from
0.009 4 to 0.021 9. The degree of increase in tan ¢ is influenced by harmonic frequency and harmonic voltage, and the
influence of harmonic frequency cannot be ignored. Based on the experimental results, a method for correcting the

dielectric loss factor of cable insulation is proposed, providing correction factors at high frequencies of 50-400 Hz. The

75 B #1:2024-07-25; & [E] H #3 : 2024-09-03
BB . [E ML o)A [ B E (J2023101)
BEEE KRR (1991—) , T 18+ w8z, 355 30w i FE 46 2 el 5 40 AR R el g 35 A IR S AR I 5 R 2 T B T 5T 5 E-mail :

zhangdd@njit.edu.cn



54055 11

X RIS RIS AL T v B 2 G 40 I K T 2k M A 1 ik 275

research results can be used for correcting online dielectric loss monitoring under power frequency conditions, thereby

improving the reliability of online evaluation of cable aging.

Key words: cable aging; dielectric loss factor; high-order harmonics; correction method
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Figure 1 Equivalent circuit
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Figure 3 Test results at different frequencies
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Figure 4 Test results under different voltages
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Figure 6 Cable grounding current and main current testing
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