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Fig.1 UHF partial discharge positioning detection
platform for oil-paper insulation defects
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Fig.2 Model of oil-paper insulation defects

UHF {2 s Kl 5 3241 56 24 300~ 510 MHz, 3
i h 50 dB, X5 pir Ay UHF AL A8 S RO A . R
F YOKOGAWA 3054 & # /8 Ik g3 %F UHF {55 3647
RIEAEGE , R PR R B = Al 1k 2.5 GS/s, HiiR

H9E k5 000 MHz, Ji4 4 MEHUE Tl
NARAGAS [ 4 S i A B 07 2R R T0E o7 8 2
IR RLARE , 25 S B A T A it 4 0 5 Gk I JR) T A
T S A P AR R SO R T 3 A
UHF {42845 , 4 Tl 2 g A & 05 X 3 fros, 1
TR 2 SRR T AT A « A y FhAL,
A 3 S AR AR DI AUAL A A ) R
LAy Sl hy i, A B 7 NN 3 5AL BAS I £ ff)
B 45° 5 A8 I @ 3 S AL I 0 i 1E] f 45
A BTG N 3 5% AR 0 £ ) B 90° 5 A1 5
K@DNy 3 S AL G0 I EF ARG 1350, f& s (] bR
(1552 56844 2 553 S48, 1 595
3 SRS ) KU A& 1(90°,315°,45°) s 4ii & 2
(90°,45°, 135°) ; fii & 3 (90°,90°, 180°) ; fii & 4
(90°,135°,225°) , 4 Ff il Jo g A 5 )y = o A
BEARUIE N o 150 , B b A% Jedie A1 07 300 R

(c) THTTHREE

5 750 PMEARAEAS o

R | OB e | snqe
(0,0,0) (0,1.2,0) 00.0).| % (0850850)

1%4#2:@2%%(0‘85,0.85,0)
(12,0,0)
(a) 1 E 700

z

ks (0,1.2,0)
(1.2,0,0)
(b) MiE @

. IS
J& JBCIR ‘\3%142:,@% (—0.85,0.85,0)
(0,0,0) ’ (-1.2,0,0) e
T e T 4#:)1;52%
25 e A
SOV (0,1.2,0) (?1.42%(‘),0? (0,1.2,0)

(1.2,0,0)
(c) MBS (d) B @
B3 ERHEMETE
Fig.3 Schematic diagram of sensor location
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Fig.4 UHF signals of oil-paper insulation defects
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Table 1 Time domain characteristics of
oil-paper tip defect UHF signal

A e ks A BT A SR i L %

B B (8
B @ @ ® @
(0,0.02) 94 90 88 84
(0.02,0.30) 6 10 12 16

Fz2 MKEFEPE UHF (5 S BHE 4T
Table 2 Time domain characteristics of
oil-paper suspension defect UHF signal
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Table 3 Time domain characteristics of
oil-paper surface defect UHF signal
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Fig.5 UHF signal spectrum analysis of
oil-paper insulation defects
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Table 4 Frequency domain characteristics of
oil-paper tip defect UHF signal
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Table 5 Frequency domain characteristics of
oil-paper suspension defect UHF signal
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Table 6 Frequency domain characteristics of
oil-paper surface defect UHF signal
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Fig.7 The process of interference signal suppression
algorithm based on SSE optimization K-means
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Fig.8 Visual clustering results of UHF signal cha-
racteristics of oil-paper insulation defects
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Table 7 Interference signal suppression
results of oil-paper tip defect
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ik
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Table 8 Interference signal suppression
results of oil-paper suspension defect
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Table 9 Interference signal suppression
results of oil-paper surface defect
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Fig.10 Time difference comparison positioning
method of UHF partial discharge signal
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Table 10 OQil-paper tip defect time difference
calculation results of partial discharge signal

JRTBUE S 22 AR AT/ ns

ok » @ o @

L=0.8 2.12 1.82 1.58 1.42

L=0.9 1.58 1.45 1.32 1.15

f:; L=1.0 1.18 0.84 0.71 0.61
L=1.1 0.65 0.52 0.31 0.25

L=1.2 0.66 0.54 0.33 0.26

IR K-means J7 2.81 2.75 2.56 2.53
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Table 11 Oil-paper suspension defect time difference
calculation results of partial discharge signal

SRS S 22 AL R AT/ ns

dh > @ o @
L=0.8 2.02 1.91 1.48 1.32
L=0.9 1.62 1.47 1.29 1.05
%Z L=1.0 1.01 0.84 0.69 0.58
L=1.1 0.66 0.55 0.44 0.28
L=12 0.65 0.57 0.45 0.29
WL K-means J7 ¥ 2.84 2.77 2.59 2.51
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Table 12 Oil-paper surface defect time difference
calculation results of partial discharge signal
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i ) ©) ® @
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L=0.9 1.72 1.37 1.26 1.01
;;j; L=1.0 1.13 0.81 0.66 0.52
L=1.1 0.86 0.52 0.42 0.29
L=12 0.75 0.56 0.41 0.30
L K-means Jy 2.64 2.88 2.71 2.92
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Fig.11 UHF positioning results of oil-paper insulation
defects with different sensor layout
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calization method based on fingerprint spectrum of UHF signal

UHF anti-interference positioning and optimal layout method of

oil-paper insulation defect partial discharge
DONG Bingbing, LI Binghua, GAO Changsheng
(Hefei University of Technology ( Anhui Province Key Laboratory of Renewable

Energy Utilization and Energy Saving) , Hefei 230009, China)
Abstract ; Ultra high frequency ( UHF) partial discharge ( PD) detection is a common method for transformer oil-paper
insulation defect location. However, the accuracy of PD positioning in practical application is easily affected by noise and sensor
layout. In order to ensure the effectiveness of PD positioning detection of transformer oil-paper insulation defect,an UHF PD
positioning detection platform for oil-paper insulation defects is established. Based on the conventional K-means method, a
modified clustering demarcation PD anti-interference positioning method is proposed, which effectively reduces the positioning
error. Aiming at the problem of sample clustering demarcation aliasing, when the optimal correction coefficient L is 1.1,the UHF
PD positioning error can be reduced to less than 0.1 m, which verifies the effectiveness of the proposed method. Finally, the
variation law of positioning error of different sensor layout is analyzed, and the optimal layout scheme of UHF sensor for
transformer oil-paper insulation defect detection is proposed, which can provide reference for the layout and positioning of
transformer on-line monitoring sensor.
Keywords : transformer ; oil-paper insulation defects ;ultra high frequency ( UHF) detection ; anti-interference ; partial discharge

positioning ; clustering demarcation
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