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A Study on Partial Discharge Pattern Recognition Using Neuro—Fuzzy Techniques

LA A

Abstract - In order to develop reliable on-site partial discharge(PD)

WO
(Keon-Jun Park + Gil-Sung Kim - Sung-Kwun Oh -

e F R
Won Choi - Jeong—Tae Kim)

pattern recognition algorithm, the fuzzy neural

network based on fuzzy set (FNN) and the polynomial network pattern classifier based on fuzzy Inference (PNC) were
investigated and designed. Using PD data measured from laboratory defect models, these algorithms were learned and
tested. Considering on-site situation where it is not easy to obtain voltage phases in PRPDA(Phase Resolved Partial
Discharge Analysis), the measured PD data were artificially changed with shifted voltage phases for the test of the
proposed algorithms. As input vectors of the algorithms, PRPD data themselves were adopted instead of using statistical
parameters such as skewness and kurtotis, to improve uncertainty of statistical parameters, even though the number of
input vectors were considerably increased. Also, results of the proposed neuro—fuzzy algorithms were compared with that
of conventional BP-NN (Back Propagation Neural Networks) algorithm using the same data. The FNN and PNC
algorithms proposed in this study were appeared to have better performance than BP-NN algorithm.

Key Words

oo

o,

odl o B g
t ° 1o
N

[
o

TR

N e dp pe
FIF
N k!
of

2
)
N

X

2

o T
9
& [0

i &

o)
ok

B 2
2

23
e
o
ofo
ox

Lo

&
iy2)

=
ek
o
2
R

ci)
2
=

o o
ol

4z
A
of
2

(A

& T

toORAAR, EEE  AFAK Tk BETER &g TE
E-mail : ohsk@suwon.ac.kr

DKER IR BERIER 43R

DKEXR IK BRIER HHER

TREAR IK BRIER Ht

PREX TR BEREHEAN D TER 24 - T

1 2008% 5H 12H

1 20084 9H 108

m@m

O m m

*k

3k ok

A% R R A
mﬁ)%

g B
g m

Neuro-Fuzzy 7| & o| &35t

: Partial discharge, Pattern recognition, Dielectric degradation, Neuro-fuzzy algorithm, PRPDA

~

FEad &4 ® g
PRPDA(Phase Resolved Partial Discharge Analysis)
Aol A 14 Setets] ojgthe RERRRI
PRPDAS] 47ste] +91@ 790,
oz HeelA 2¢ deolH=m PRPDA
so HRAAe) FHe e
%= Al o] z%ilfsl ZQ

2Ade AddHE

A el
S
=

o
o AS &
aL

, °lE o1&

R r_“IL

o

E

= T

A,
A%
= PRPDAE +9
8 Aol gl
e A9

o=
o
oN
2
R

2 —{U:
S
2 o

he -
ol

) rﬁ:i

(2
f
o

e

e

i

2.

o ™
pE T T g

it
N

O
ol

ofl o
H &2 do

A A
R
By IO

1% Hr

o o
m{n::i_ﬁl
di (g
of o |
e
B2 oE o
oo

_rg
Y

i
&
RO
e 2

~
_0|L
&
z
Z

N
rlo
0,

i)

o o Jp ob e 1
el

2
R
e

E

fx
o
-
¥o
@ o 8ot
=~
S

flo

E
o

PD(Partial Discharge)
TAUNEYAT AFEEY
Holy Aoz 4dlA
g Abae] #HEE of
A AFHzgE A
dect hEHert w2

¥

£
v
i)
S
)
X
Lo
oft
ol

i
rot
e
ke
o

2
fotr oot
o

nk

o
Am ok Hut

rr

3o Moo 2
o,

¢r‘9(:

b‘l—

2313



BRBGHEE 578 1258 2008%F 128

719t AR FHUESY A(Fuzzy Neural Network based on
Fuzzy Set; FNN)¢} ¥ A F& 7|¥t g EH=a I-
% 7] (Polynomial Network Pattern Classifier based on
Fuzzy Inference; PNCYE A At FEdd sigcly 49
£ 3 3 54T 4% vn BARAn dgdeEs
PRPDAS] 9 =(skewness)Yt s} = (kurtotis)9} #& T4
A setdEE AHEsteE diAld, 343 IeuErr 3 B
$44& MMyl 98 PRPD HolHE U= o]g43:
g AMESHE T ob&#, 7]E NN W<l BP-NN(Back
Propagation - Neural Network)S 593 dlo|eo] th3)
F¥ysto] FE-HA ZPFH vLEHch

N
4T
AL
0z
]
I
0x
1o
jin)
=]
I
4
A

21 B° FE Y PEUN 5H AaY
£

A% = e FEUH d8E
fdeg 3o, thEH 2L 4 /A B A2ES 2y A
o2 AFdAT. £, A Zddy YR FEUHoe=m
HolE(void) A& nEsgen, oA HdA g
WA #ds WY & e EF9 wdem m2y
(corona) %A %2 FAWA(surface discharge)S A dY
thoobgE #F REYH A dF¢E vH £ Y =
o]Z(noise)ll WAME THFAT. 18 la)xs Bol= &
g e ZEY A, o FEWde Edoln, I

HdE AAZNAN 324G wolz9| dqolt,

Needle

Electrode
Electrode
Epoxy (r=10|1m)
Void
(1mmh, 1mmg) PE Film

(@) HolE 2™ =g
(a) Void Discharge Model

by REL} 24N =g
(b) Corona Discharge Model

Electrode

(d) ®X| ol=
(d) Ground Noise

(c) Surface Discharge Model
ag 1 2o 28
Fig. 1 Artificial Defects
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Fig. 2 Concept of Partial Discharge Measuring System
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4/Linear [100.00+0.00{100.00+0.00| 99.66+0.45 | 84.50+2.67
6/Linear |100.00£0,00]100.00+0.00| 99.16+0.58 | 83.83+1.26
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