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Research on Oil Tank Seam Type Detection Method for Partial Discharge of Transformer
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(1. State Grid Fujian Wuyishan Power Supply Co., Ltd., Fuzhou 354300, China; 2. State Key Laboratory of Alternate Electrical

Power System with Renewable Energy Sources, North China Electric Power University, Beijing 102206, China)
Abstract: UHF (Ultra high frequency) on-line detection of partial discharge is an important means to find the early defects of power
transformers. The existing UHF sensors and their installation methods have the problems of low safety, reliability and sensitivity. For
this reason, this paper has proposed a seam UHF sensor method which application in the Transformer oil tank. The energy distribu-
tion characteristics and polarization characteristics of discharge electromagnetic signals inside and outside the seam were studied
through simulation and experimental analysis. Secondly, the selection and design of seam sensors were carried out, and a conical
sensor suitable for installation at the limiting square steel opening was developed. To improve the detection amplitude, the sensor’s
feeder shape, size and structure were optimized, and a reflective back cavity was also added. The research results indicate that when
discharge occurs in-side the fuel tank, the signal electric field intensity inside the seam is on average 3-5 times that of the outside of
the seam; The detection amplitude of the designed seam type sensor can reach 2-3 times that of traditional external tie antenna. The
seam UHF sensor is convenient for installation and application, and can realize high sensitivity detection of partial discharge, this
sensor is highly valuable for promotion and application.
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Fig. 1 Structural diagram of transformer oil tank scale

model
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Fig. 5 Limiting square steel opening structure
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Fig. 6 Influence of the limited square steel opening on

electromagnetic wave propagation characteristics
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Table 1 Comparison of Potential probes’ signal amplitudes

between internal and external the seam
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Fig. 8 Experimental platform for electromagnetic wave

propagation characteristics in the seam
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Fig. 10 Layout diagram of inspection points
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Fig. 11  Signal amplitude of monopole antenna with and

without opening in the limiting square steel
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Table 2 Comparison of signal amplitudes between internal

and external the seam

SR Wi 60mm  120mm 180 mm 240 mm

885 Hill S IR{E/ MV 6.4983 1.6026 2.0897 25444 33970

920 Kl SUlE{E/mV  0.4205 03971 05117 0.6267 0.8366
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Fig. 12 The original current acquisition experiment
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GRBESEA RN S SPL/Hz B RUREE Hz
870 1.19x10° 2.67x10°
e kN e 880 1.12x10° 1.76x10°
890 1.08x10° 1.61x10°
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TH B 880 6.07x10° 2.55x10°
890 6.34x10° 2.99x10°
870 8.15x10° 2.91x10°
AR ER 880 7.34x10° 2.65x10°
890 6.61x10° 2.12x10°
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Table 4 Peak value of the electric field intensity

WLz 7 4 by 11 58 2

Ex/(V-m™) Ey/(V-m™) E/J/(V-m™)
/mm
T 1.71x107 3.12x10° 1.08
60 0.45x107 0.07 0.24
120 0.67x107 0.09 0.34

180 0.74x107 0.09 0.42

240 1.01x107 0.10 0.56
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Fig. 18 Basic structure model of conical sensor
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Fig. 19 Schematic diagram of installation position of

conical sensor
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Table S Peak value of conical antenna detection signal

HEFE R A R THT 2 4% /mm F D /mV

14 8.94
15 9.12
16 9.63
17 9.95
18 10.75
19 11.64
20 12.57
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Fig. 28 Signal strength comparison of discharge sensor

(b) EERL

with surface defects in oil
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Fig. 29 Signal strength comparison of discharge sensor

(b) EERL

with bubble defect in oil
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