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Table 1 Identification results of three methods
in Case 1,without noise
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Fig.1 Fitting results of three methods in Case 1,without noise
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Table 2 Identification results of three methods in
Case 1,with noise
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Fig.2 Fitting results of three methods in Case 1,with noise
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Table 3 Identification results of three methods in Case 2,
without noise
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Table 4 Fitting results of three methods in Case 2,with noise
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Table 5 Identification results of three methods,
with experimental data
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Table 6 Identification results of characteristic parameters of
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Dielectric spectrum characteristic parameter identification method based on
two-step optimization and its application
XU Zhiniu',ZHANG Yi' ,HU Zhiwei' ,HU Shixun', LU Fangcheng',JIN Hu®
(1. School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;
2. Electric Power Research Institute of GSG , Guangzhou 510663, China)
Abstract ; In order to obtain the insulation condition of insulating materials by the way of dielectric spectrum fitting,
based on two-step optimization and Cole-Cole model, a dielectric spectrum characteristic parameter identification
method is proposed for insulating materials. According to the universal relaxation law of insulating materials,a rela-
tively complete initial value acquisition method of Cole-Cole model is formed by derivation. The objective function
that better consistent with fitting error is adopted. The two-step optimization combining global search and local search
is proposed and used to optimize the characteristic parameters, which effectively solves the problem that the traditio-
nal identification methods easily fall into the local minima or even diverge. Three existing typical methods and the
proposed method are used to calculate the numerically generated and measured dielectric spectra,and the superiority
of the proposed method is verified by the calculation results. The dielectric spectrums of LDPE ( Low-Density Poly-
Ethylene) samples injected with space charge by DC voltage are measured, and the characteristic parameters of
LDPE dielectric spectrum at different depolarization times are identified by the proposed method. The results reveal
that all the measured dielectric spectra with different depolarization times can be fitted well by the proposed method ,
and the descent speeds of real and imaginary parts of complex permittivity decrease with the increase of frequency.
Key words :insulation ; dielectric spectrum ; Cole-Cole model ; characteristic parameter identification ; two-step optimi-

zation ; low-density polyethylene
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