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Fig.1 Energy release and conversion during

discharge propagation
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Tab.1 Energy releases of electrical,, acoustic and optical

processes and their coupling approaches
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Fig.2 PD coupling methods and artificial defect models
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Fig.3 Phase-resolved statistics and integral PD

charge curves
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Fig.4 Calculation procedure of integral PD charge in cycles
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Fig.5 Multiphysical intensity ratio vs. apparent PD charge
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Fig.6 Multiphysical intensity ratio evolution with PD aging
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Tab.3  Fitting parameters of ratios among signals

3] R, A B c
R’ yrer 5.011 -35.757  118.271

AR Ry -22.298 114.513  -116.471
R,y  -5371x10° 7. 581 0.012
R’ yrer 3.682 -34.126  112.867

BRI Ry 2.972 -5.791 32.087
Ry =5.017x107 0.013 7.700
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Partial discharge evolution characteristics and diagnostic method of cable
accessories based on multi-physical tracking

XIAO Li-long', WU Hai-tao', REN Zhong', REN Ming’
(1. Shenzhen Power Supply Bureau, China Southern Power Grid Company Limited , Shenzhen 518054, China;
2. School of Electrical Engineering, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract; Defects of cable accessories are the important inducements of cable insulation fault, and partial dis-
charge (PD) test is an important technical means to prevent cable fault. Based on PD physical process such as
charge transfer, electromagnetic radiation and sound transmission, a synchronous PD tracking measurement were
carried out on two kinds of typical defect models in cable terminals. The influence of apparent PD charge on the sig-
nal intensity ratios were analyzed with the process of evolution and the associated relations underlying the PD aging.
The results show that the signal intensity ratios varies monotonously with the increase of PD charge. The PD results
of the two types of accessory were distributed in different regions of multi-physical space. Strong correlations are ex-
isted between the ratio of each signal strength and the aging time and show the ascending or descending trends with
aging time. In this paper, the conventional PD coupling methods are combined flexibly to provide a new cable PD
diagnosis which can be used for live detection or severe monitoring.

Key words: cable accessories; partial discharge; multi-physical diagnosis; ratio analysis; insulation aging



