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A Study on the Applicability of TF Map for the Partial Discharge Pulse Shapes

Jeong-Tae Kim', Ho-Keun Lee’, Yoon-Seok Lim”, Ji-Hong Kim”, Ja-Yoon Koo™

« Dept. of Electrical Eng. Daedin Univ.,,

Abstract - It is well known that on-site corona and
various noises make severe problems on the
PD(partial discharge) measurement. In this paper, for
the improvement of the on-site PD measuring
performance, the applicability of TF(Time-Frequency)
map was investigated. For the purpose, PDs that can
be generated from the defect in the power cables as
well as corona discharges and ground noises were
measured. And through the TF analysis for the
measured data, we have tried to distinguish the real
PDs, corona discharges and noises. As a result, it is
confirmed that the data of PDs can be clustered
themselves separable from other data such as corona
and noises on the TF map.

1. A
A 77 A 9] B

320 Aue Asdos 2
BT MY Sada e
=13
F_’.

B

3polz ol U =4 *;»; eae
FEAT AAT olgd, A
B2 Z4PoEA BF PEUA e

\_E

H At

o3

]
—lN
ol
X of do 2L LR 2

S 2T

[
—

L2

3715'—‘:} ?_‘ EITAENY F
BHeEA 7 BAEHY i° S
A ZFo] He EAV} 9;1‘:%
HZ A7 ko= #yPo] HA
arol7h dthe gol Aetste] AR ML
AA 7[1-3]5°] HAHelx
HobllA 7} diFEEHI
requency) Mapgi AA 22 3P S
S A7t 2 Fo4 JBE TF Mapol plottmg?;_} Ao
“J“ Cﬂ"]ﬂ—q} “017* deolee 24z a2
FAsA HBZ wojzd #Pste ol
AASR F 5 REEH fgol 1“}03 Eﬂ“?ﬂ'—

HT O g ot N
o {N | tio L

_{
oA 2 B
ot

2 ¥
Lo

4t
ol

S

e

ﬂmmmg

o
%

3015 2] s
74101 g3

o 24 o o, T T - £

152,88
oF fr W g
ra >
5o X

Y
B

= Dept. of Electrical Eng. HanYang Univ.

21 2o Ag 5 ZF ALE 75
Y 1E £ AN F2d P2 9 TR 2
Alzge] g Eelth R e mo|2 4GS S8 &

Fol A e o0 CTHFCT) S 01%—
Z2RP ANEE QAT AFIY PCE o] &3t AZsHTH
[e=]

B dAydie Aoy Al2~dd dF HFPD 3 de
2 10~40MHzo] ¥ ¢l Fai4 F& Ao, F
4% 3h7} 20MHz8) HECTE A7 A= 5o
PO free
source
AC 60Hz
=]
HFCT d)————ﬂ
Digital -
lran:ermer Osclloscape ‘Qmaj
= PC
a8 LEP AR AEYE
AF 41 A2 AuE dovle dFoee FE
A&A AWM Byste ARAVIEZE E F A2u
ol mdge] vy olPch EF B AFAM o) 2
= Q.

olu 2 P eolzo] P FAYS dec
0431 259 27 A58 FEoE wo|=u 22uE
WA AelHERE e R0 230 sk
ﬂ‘} o]aﬁsl rda dolHe ded 2o AFHue
479 4yn FAD YL ZPFoloky UA Aol
gzt ok

olgig wiFozNE B A7oME Test Celld oj&
gAY dote A% AcEEA 2%V AolkH F
T H&AE olgdt] APUct TY 2= 229KV A
FA2d g AREE Yehd Roes ek vp @
ZXE 5m FolX Fo HEAE HASn a1 A
20m ?1]0]‘%% Zo)] 05uF AHAIHE dob ¢F 1.6km
o Aolwel UE AAY welHAL

1

.!m

O

oy

L} HFCT + Filter
AC 220% F 1Y
=

a9 2 29kV NEHE A

- 107 -



o) Aoz F&E XA Aok AST wiE
A% Alolo] e Fo] BEAEFH ¥ AW Hol=
g gAsigon, A2 HFCTE H&5A T4 943%
Aol Faste] FRUAL %‘78’6}9&14 olg g AP X
ol=x A H&HolA BHE F Ae FHEA 4 1
8-20kVe] Aol A F-Eubzo] WA=

REA ERA AAH LT A 2 A
e AYA7E F g Zo] lemd 7}‘-‘4% 2
AVE AR)Ete] o 1BkVe] Aol ArtE A ==y}
Wrdo] MY £¥, HA kojzd disid= At
S 78R &2 AEeA ’783}%14 F2psh HA|
‘—011«1 23 9A Ao AEF FTAHL dAFFHAA
HFCTE 3 ste SAsA

AXNZRE SAHE 2 GPE9 548 739437
A8l 13 dEoMe eHz2axE o83t FH33
. edz2A3RE o§F AL ALz =27 9
Foll HAzte) A 2 F4L oA, TF Mapg ol
£ WA 534 A%x F (o= AAH)Y Tz
AZA Bye g 54 o 9 BHoze Ay
eAdzxzzA F4¥ volHE GPIBE )83t 7
FEZ 85n, o]& s LabVIEW Z2235 o} f
o eHdzAzaRE Aotk FHH0 AFE A
g B2 gojeol i3] LabVIEWE ©]&3te] TF Map
49 7he4de AESAT

22 £ 9 A A

221 £FM s 0d
B oAl Al HFCT & AR A2IXE o] &3}
o =248 B¥L zhzt 1Y 3, 4 50 JehRAch

271 :L%oﬂxi HA AW xHoj= whAe 2
U A 338 Ao fARste Fo] £ l e Ag
& 4 U z&sa, AA xolzd Afde Fore 1
AFRE ohFstA Jeh A tlhﬂi ¥ 5.a)8 %o
719208 o] tREFolojA AW Hol=y ARy
WA= zlolE Hoja gtk oy, “}Ol "7515111‘ 51
o} 18 5b)g 2L HA h:°]7* A$¥e AW E°l

= o} 3 s okt fAR WelE =7 o
2ol Rk 4A% 4o Wastthn 4zAn

222 &YYol 54 =&
7] 29 358 welz7k wel Tgdel & Al

Z50 OE B¥e SAL F237] oYk £ A7
AE o)l#ig wol= AL 918 Wavelet De-Noise 7]

Mg A3 19 6-82 1Y 3-59 w3 Wavelet

De-NoiseE A3 ditolt}.

Wavelet De-noise U3 De-noise (I
P i

:lﬂ 6. /{'Vavelet De-Noise :1.% 7. Wavelet De-Noise

¥ A4 Bol= ELAN R
A 33

weveiet Demnoise U8 A

_04

5

9]
Heh &g
oz A
5m
7 7
H

A

7]

(a) (b)
1Y 8. Wavelet De-Noise & HA| o]z 73

a3 67 79 AW Rol= An v WA B2
Wavelet De-Noise 27 B9 139 zol& 4
o 4 ok AE Rol= A9 #H¥x mEf A
B —% ALY fFAEHAT FH47E w1 7‘-47} =3
Holx Utk 53] AW Hol=e] AL =)

1 A9 $Jx]o) 2= AT iil—H 7ﬂ°‘“ %
E AolEe AT Hgolmz It -T’—"T‘-JJ'/H
B3] sojgo] dAHcdE 73t AW
Heo #Yrot nFvest weE FHE Holx

‘,
Lo?:‘.
OE—Q'

2
"

oL FHHo] fAFHEE FHy FEel O=
W 2o TF Mapold TEE 7540l "¢ ¥
RAe gngg. HA wolz HF 3 Wavelet
De-Noise& 3]t 5?‘—-4 éﬂr"‘ a¥ 8011*15 A3 A
o] H2d A& & & Utk 019} 2ol 5A4ztd ¥
HEL viagozH Z} é?é} & FES £ ey
god.
223 TF Map ?{‘4

T g

#xo) ARE BA o]BoE P2 4 AF AHEH
£ AZ-Fu% BRTF Map)ol AAA7A S Az
o 227} AWt o8 aorstd thed 2ok WA
PD A5g (2N £A9eoz mdYsn o ¥

Fourier W% 32 S(f)o] WaME mdygstd o5 3
o) dls] T go] EFUAE AT 97 Fug
QoA AAgh

or = /}(r—to)z’s'(t)ldt
- /mﬁl?(f)rdf

v FoFolm, b © AF9 “BA B4R

714,

- 108 -



.
to = [5(8) dt
[T

ZF ¥ME Fo] PD NIEE Fupol Azhy Ao
e FEE 20 e 22 & Bog wHA "ot B
AFdAE ol 2& BFo ths) LabVIEW xz= 72
£ o] 83t s

39 9 Ad Hols ¥ gy WAdg HA kolz
Azo] tha] Wavelet De—Nmse—-g sl A 2F gk
Jtﬂie o] &3t FA3 TF Mapolt}. ol Hx FE

7EA " Hole 7t Bel EHH ot

:L% 10& % 99 8] Wavelet De-noise A}-83F 4
59 TF Map2o2 19 9o Hls) dHoly ZyAHE 7\}
o] F¥o] Fu WEs Ae 4 & Atk BF AN
7B EAAEE Zad e Qxﬂ RENAQL AW
Hol= WAz 2 FeHes AL ¥ £ ok 22y
A AA o)z 5o Qo ﬁfﬁ TwEA g S’,l
gk ojxth] o]EE FEE FRUF ez FAHX
Feth HE FHA o]z AVE dutdos F3 A
"1-4 S/N Bl(EAZE)E AAss 840 AW, o}F &
< FEWAC Z2A4E A% AR 5‘—017‘7} A E‘_°]‘:
FG7HA Fol glo] TRo| ojEE FLE wAH" £ gl
oo gZEc o3 el 7]%’312& % ZAA
AAer H/WHSQ Uy ¥ 9= Fo FJUF Hegg =
g HA xmo=E 7}‘3‘5}?} AZA Ak sctn AZ4d
o},

(o4

o 1/

W
O

n n
o n
T T

Freq. Standard Dev
&

10 AT o x Noise-3
5 ’*”x*’f? taee * Corona—2
0 . .
1.E04 1,603 1.E02 1.E-0t

Time Standard Dev.

19 9. Wavelet De-Noise 53] A 2] TF Map

30
225
[m]
T2 R
<
o X &, h
ci5 | +# + e
E + LK 4
7] X ,,**Jhtt
10 | ) X+ +
@
i 5t
[0} : -
1.E-04 1.E-03 1.E-02 1.E01

Time Standard Dev.

2% 10. Wavelet De-Noise =3} % 9] TF Map

&3, vlole F=HE9 TR 3UoA *VJ 3
94 EFAARZ A8 78] & HA|g oy dd9
HAHMEF)E= 2 BEE ol P %018}21

3 AW B Aol ALgg HFCT9| Fuj4e EH@%%
gd upe} o] 10-40 MHz tjgolmz 2z} 584
T aol7b ot o= Ax = RO} FEA, B
A% T4 99 BFUAY Ao)7} A ss}ah:}.

X

_{
Jl#r&&gm_ﬁ

.3 =
£ ATANE AF Aolg Axdel 2Eud 240
W@ wolz A7 Wt £2E 93] TF Maps) 288

A=t
24 940 A] Wavelet De-Noise 71" & A}&3te] 4
= ﬁl°]34 E4E 28 F U2y, o/ delgd
3] TF Map2 FA3lY AW BHol= whA(REubad)
~E% 2 R A4 wolz BAEY TR b
< g9 ‘ili’i‘:}
3 712 AARE BEUZ go2 N B dolH
s Saste) @7 FEUA 2F0 4 =
ARS 58 e Az FAE 718 £ o

B ATs gL 26 o3ld 71z Y
3 7 21 (R-2003- B-274) Fpoz £i9 AAY

&1 & #l

[1] A. Cavallini et al, "A New Approach to the Diagnosis of Solid
Insulation Systems Based on PD Signal Inference”, IEEE Electr
ical Insulation Magazine, Vol. 19, No. 2, pp.23-30, March/ Apr
il 2003

[2] A. Cavallini et al, "Advanced PD Inference in on-field measur
ement. Part I:Noise Rejection”, IEEE Trans. on D&EI, Vol. 10,
No. 2, pp.216-224, 2003

[3] A. Cavallini et al, "Advanced PD Inference in on-field measur
ement. Part 2:Identification of Defects in solid insulation syste
ms", [EEE Trans. on D&EI, Vol. 10, No. 3, pp.528-538, 2003

|
p—t
=
el
|



