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Protective Relaying Algorithm for Transformer
Using ACI based on Wavelet Transform

Myoung-Rhun Lee’ Jong-Beom Lee
Wonkwang University”

Abstract - This paper proposes a new protective relaying
algorithm using ACI(Advanced Computational Intelligence)
and wavelet transform. To organize the advanced
neuro-fuzzy algorithm, it is important to select targel data
reflecting various transformer transient states. These data
are made of changing-rates of D1 coefficient and RSM
value within half cycle after fault occurrence. Subsequently,
the advanced neuro-fuzzy algorithm is obtained by
converging the target data.

As a result of applying the advanced neuro—fuzzy
algorithm, discrimination between intemal fault and inrush is
correctly  distinguished within  half cycle after fault
occurrence. Accordingly, it is evaluated that the proposed
algorithm can effectively protect a transformer by correcting
discrimination between winding fault and inrushing state.

LA 2

W7l BEel 9o %Rf‘f} qd 7EES W] BRAzet
LHT*}_T’J} obd & F, AXES, Tzt WY FLRo|

. AR AE B*E}C’ﬂ oe Aaoz -5 ’E}EHQ}
C’V} 9 dHE B8] wad 5 e Ao wHE 4
Atk ol FAHE B i\:} A e BREAA
HAE 27 A8 FRe vled xgow Wy BE w4
o AR, HAXE an A2 NEAY Wi 9o
Bl @8 Fo] AAsn AuH1-8].

ool £ =AMt nFrY FEi¥Pe BMa=y
F HTol st d AzAAMEA golrg ‘?‘; 4
d Y-8 BAE A AYr] AEAHE A¥s *l%
31 ACI(Advanced Computational Intelligence)?] g
St A71A ACIZIEE @Y 71Eo] obd T} Yo /l 7ol
°‘7—}6}°ﬂ1 Wekrl Aeug waso g A% A sty
Brh fdatA oix @ vk A4 Ald 7S Belo W
7V 2R FFE 1% F 12 F71 oo AEs Buge
FAgezA dxldF Hee AFag

3

:15‘;
o
Y
4N ol
_?{_,

2.1 Yloj=38 ¥ o2
Aol wg WwEe 19 13 ol FA9 #HgE: uFy
4¥E Ba) dd He AT AAS AESLE A8sn
ARoz Waro He AF gre wadsl d9 d
AzE RS HEE AgsE PHoR ud AYY FEA
28 24 ¢ dE #6% whyelt}9-10)
Low High
m
g2
& | 3
2 Time-Frequency
Resolution Cell
S—————————
High Low

Time

¥ 1. dlojryg 24
Fig. 1. Wavelet Analysis

- 293

yuHon AEHE sloluad W WHE o) sojuy
wE o 5ol vae 418 ALY,

DWT (s,m.n) = 7’1::.2 Sy (A _a':f ) (1

o714, scaled YUEtUlE B4 ap, shift® ehiE de
E nay, 182 %% vt slelB Al 2E A9 A E
FAAIFIZL HF oAl dFs A §ojct

dojrad ¥E2 1 29 Zo] ndgeg A9 >y

At B4e guam AABE 4 @9 2o AFAE & 4
o,

32 M

I —

|

2% 2. Aol e wae 3y
Fig. 2. Configuration of vavelet filter bank

S=D1+ D2+ D3+ -+ Dn + 4n (2)
471, D, Detail’d £°]i 4,2 Approximation’ ¥ o]t}

22 mR-4HX olz

ACI(Advanced Computational Intelligence)”1¥ % #
o ARE 7IHe w2~ Jix] o] Zojt}. o] o2& w=z|
ARH2Y o2& AN RoZ ¢ o8 dHg B4
o] Zolt}, ol F offo] Z: 5%‘?} EAdEg HEvA B
de] g&3 ’“b% Uo*"”\]ﬂ“ Wz FHE Pejolo) o
A B3k at EEHJ_”" et E H]«‘iaé Azl Al 2
Aed 2dd na 5t dFEE shAL v olsh A
4T F Jang< @i E A8 e MY WAz FF
3k AI\FIS(Adaptlve Network-based Fuzzy Inferency
System) F2& A ABFAHII-14]. ol 13 FA=RAAE I
G EES Z’ﬂ’\]ﬂﬂ As EFE s AHE AREE
TE£2 19 3% grh

Layerd
Layerl Layer2 Layerd v

t. ¢ v v ’ X Y Layers

a9 3 wR-HA Fx
Fig. 3. Neuro-Fuzzy structure

29 39 Aeld FAL ofdst 2

Rulel: IFxisA\and yis B, then f = p,x+ q,y+ r,
Rule2: IFxis Aj,and yis B,, then f,= p,x+ g9+ v,



471M, x, yE 48, A, B,= 2z g ¥ 228,
fie 2 YN &9, ( by, 40 7 )E B FHAA 9
ol Ug HY we}ujg o},

¥ 394, Layer 1614 = $4€ AAL setogg 71A
2 1ev Layer 49A = F2% AeveE 72 o A
AR HeuigE dge dE 4 25 A4 #$49
se}elg gld o= forward passAl ZAHW, FAY e}
vEHE HaAsHeE ALY FalA 8 backward passAl &
e 8 g 39 4L g o

Layer 1 : 948 W% x, y7b 2440 249¢ 458
sl g Az W W4 @& A @F Lol ANY
oh £&YFZE HSA} B5E AL

0= # 4% =1, 2
0yi= #pg_: (9 =3, 4 (3)
FHAIRE e 4 ()9 2o
#A(x)=—ﬁ
I+ = @)

G714, a;, by, ¢z AAY HvHzA o5E ZATe
2 2&¥5 BE WAL & AT

Layer 2 : 4 (5)%} Zo] 7t 7 & Y= NZEL F3
o A% A%E HA REFTE YA, 24 Ho AHYE
E Aggr

Oz,i= w,= ()% p p(y) i=1,2 (5)

Layer 3 : 2t 739 A@xrt 7AE 2 (6)3 go] =
FH o) g A == Agrel vE AdsE A
2 ole Aitg dAel

Layer 4 : 2 7&) dist 28 & 9ulsty Layer 304 F
A APze AFAERG FHA A (NI go] 28F9
Aol g},

O,i=w (pxtayt+r) (@)

AAA, p, ps 7E BEHojo} ¥ HaulEioln] o|F Fa
¥ weulHes @ FA% sevige Hadsdd o
P,

Layer 5 : Layer 49149 2% 0,71 2% gsld HFH
A EHE 4 @ g3 Atw

f
f=zwri/x='§_w-_lwi

®

FE A4 ¢ BY I¥ 49 2ok

I

fi= pixsqiyen roelt el
! pax 2yt Wit owif
134, FE2HH

Fig. 4. Inference process
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Fig. 7. Error curve
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Fig. 10. Output of neuro-fuzzy algorithm and trip signal
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