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SUMMARY

If there are microscopic defects in the insulators of electric devices,
the electric field is concentrated in that area and a weak discharge
occurs. This can lead to insulation deterioration and lead to insulation
breakdown after a long period of time. Therefore, if insulation
deterioration is detected early using factors such as partial discharge
and an appropriate response is made according to the degree of
deterioration, the electrical facilities can be maintained more stably. In
fact, the construction of a diagnostic system to monitor power equipment
deterioration through prototypes such as partial discharge pattern
analysis using various sensors 1is actively underway for ultra-high
voltage switchgear, but a high-precision diagnostic system has not been
universally established in switchboards. This is because the diagnostic
system itself is expensive and it is difficult to install various sensors in a
narrow steel enclosure. Discharge detection and measurement in
switchboards is based on the energy exchange that occurs during
discharge, which includes electric pulse current, radiation (light), sound
(noise), gas pressure increase, and chemical reaction, etc. Therefore,
when a partial discharge occurs, the electromagnetic waves and sound
waves appear.

In this paper, we develop a partial discharge detection system using
electromagnetic waves and sound waves in a switchboard. It includes
hardware design, software design, and location estimation monitoring
system for partial discharge location estimation. We present the
experimental results in three areas: electromagnetic and acoustic wave
detection, partial discharge location identification accuracy, and visual
display accuracy when an event occurs.

_Vi_



i

1. A

bl o

1)

o

w

FEH(PD,  partial

.
R

AA3Hinsulated deterioration)

A

discharge), 717

Aoln] dAsta= ojojz uj

2]

A&

s

AzxGAZ, Hog dadsis 89

) wep d=7)7)sh

S

el
ofe] 7H4

=

Asg

ki3

7] 9l

Far ATHLL o] FellA

A%

wl
=

|

el AAA HelelA <

A

)

ot

4 wpdow Ael

H %e 7]

5|

(confounding)

o

oL
[}

s

17171718 AAA el mA

==
[}

AE7], ZHA, Aol=

ol e

5|

-
a-

2|7} 317}o)7)

ole}. kAl El 7

A7, Hd7] 52l

e

1

P
T

AHg

=
=

A 7]

ol

N
wjp

ey

7F AEH2,31.

s}k
=



S
ay

] A2Rstel] v

]

S
LA

LA o] A7

gl

=o 2 vehdtl whepa] FEuk

o

]—O

3=
R

7+ % st

=

s

dl AHE-

Yohliz

=
=

]

2

(30 ~ 50Kl the)S ALEEle] WA 9

3
T

e R EE

)|

N
el

AHdES ST

oF

3 T Al~Ee]

o

t=dlo] AA B 7, 2ZE Y A 9 7+, el 91A3

5|

if il



FEdE 9 1olA & 5 kol 54 AAdA o] dae] wie iy B ol

ZFlXl ol A o Fel EE5UE S Wl TSk, o] Tl g =AF
=

9ol Wrlme mA BERIF Qe A9l BT o4 o] Reld A

B A7 4 9o, weps FEs Eehd Wi (internal discharges), SR
di

Z(corona discharges)¥} W% d(surface discharges) 508 73 4= 2l

£ 3

HAE Y5 Voidoll A Ay

- TAPEAA R A&HA P
W A(Treeing) 34

HH 7)) AAA A Y

o|F AAEEY] ZAHAA A

A 5 =44 Ed3t dFAololA

Ay

rir




1.

<7, 18lal g

AA7) 2%, 7

3

EE

9
o] Absks, e A B A=HA HAHTEV) H=3

H 7l o
= X =

WE ) F

=
=

A

2o YR

dAAze] A NA EA

Al Y

o
T

714

AAst Q=

H

19 29F rH4l

& AlA

v S3K(Acoustic) A4
v Z&3HUltra Sensor) Al A]

v 3H(Optical) Al A

v 33HChemical) 4lA]
v A L)X AA

9 AAE A

v' HFCT(High Frequency Current

A7) 41& (Electromagnetic Signal)

v TEV AlA E=E= 7

Transformer) A14]
v UHF(Ultra High Frequency) A4

PHOTON
COUNTING.
x

v 2 %(Temperature) Al




S|
=

-
T

5t

0

7}

=

AAZE= 7 A A5 dyxHL

o

R

4

&
LS

WA, R

1T S | W
o oo o
% o
T ww o i W w T L
~N 0 @ o LY "
PR SRSl 4 F & & o
Nro we 8 8 8 K ®oor X z > ™
90T = 12118 5 ~ %0 = me MM N
) o i —~ w lw ey %) m ) s &3
B oF .‘ B e Gy = W
B- = oy w9 T w o
D o= 5 q ﬂ H 5 ® ) ° il m
T T L z _r oo —
= o N » B m N . k) T -
— gl ® o c £ -~ N W’A B
oR fal 3} m o ol T — ‘m./l
= o = > B T X - = W; oy
- = S 2 3 2 < o T o bl Ek A
W< 3 g 2 8 X0 " uE
HE T = x © s Ot Zﬁo UT_ 0 jan
o B - — B F * m_m
0
183 R TR = 3
NN /g g N e K L
R 8 ] S < om om N
X 0 - £ = t o ,.i
— = o 52 = g F wOR gy B Y
0 = - ° s8 a S 0 Bl iy =
=r iy ) S 58 s 2 0 3 H o T B o S
xR = 35 3 23°= 3 R T %o o B
il O [e) i coow 5 8 N g X oF  3m M <]
i X - £ e N TR op ox " SRS
¥ oz = [ T om H N 23 F
7 o X = D & 5 S i3 2 TP 3
il g El - .o, o .
I % o/ % R ww_ ol wﬁ o o w m N
X IS A ) g (e rud
P Ak M : g N NG T B T o= %
<y 15 € [B 1 m ) I oo T Ow OM
f w o X- (s _ 0 —_— e
o i WFE D =0 i T ORI ] o ° ” _Hw X0
T AR N i A o W o Ho X -
\Alﬂ _ 1 ,ﬂl G H;l m_w.o ‘ur_u 400 S ﬂ_nﬂ LS N i {
< 9o qe) 1 3 "5 ©° cm o0 " % ol
DO U o3 o 7% g I R
BN = N et - - B F X g N2 N N
N A 2 W ® % W
I N ™ ok
o ®OR SEE
~ A



A5k AC AlolE oA Jdia 917391 X (phase location) 2 21 &7 % (signal

_:#

a9 4 A7) HEel oF FEd AE U

2.2.2 33t HE A3 UH

oty

o
X
i

AZ(chemical detection)& AHF ~Eg|H7} FHEAS U2 gagiorn B
gt7] whirol| s sl ow HEshed, T2 857k #4(DGA, dissolved
gas analysis)¥ 1A% A A=ErkE 89 (HPLC, high performance liquid
chromatography) 7} A-&-% Tt}

fas

s AE HAEE TR HYIeh 22 2dR A9 AR A tisiA e e



vy

I
il
<

tl, DGA H|
HPLC H)

.
R

_Zr!

olVje oA, Hg,

Iﬂ'

HH

A

e

G

o] EAE YehiA

_"

0
il
B

N

o

HPLC B|AEE $9lo] FRas 527}

7] w50l DGAS}

o

4
7}

R EEE

o 917

2

b

i
P! “ I
T I
il 2 |
| I | I Ed
I _B | I 7 s
| | 3=
L ile R N b
il £ | 52
15 8 I 2~
21 o | =
il
Z|
=
I
10 =
H - H - 58
=
CEe o
1 I|BE PISE (]| ££
1 HES I EE
(- 185 -
| 1| © - g
' | Iy g x
| I Pp— | I ] 7z 5
A S
I I .mN
] m I B
] < I
°
] m I
1 2 I
I £ I .
3=
I * I kS &
! iy 55
‘S =
nv- m —m o MR
We- o _g g &l
3l & 1E s 8
1] m = [} &
g! £ ' £ =
g1 |E E 3 HIn
£l g g sl £
% = L & "
dl e & o I
— 3
| P——— 4% 2 i s
S0 S0 0 2L
3 -] 8 8
wn v 1] 1]
Gas Analysis of Concentration of
Sampling of Oil [ TTIETRRIET RN Chromatograph Gases




(acoustic detection)

3 A%

3}

Kok
=

Aol Fe= AuEE 7AA e

W7y A

oJtHs.

Al

K

H=

0

o] 4

A

Z

sensor
captures PD

©
C
R
7]
O
e
%)
>
o]
Q
©

ysis

data anal

-

P
/_ =
= o ©
c QO T
e =
§otg

Fr= R N1
= ]
5005
Ogcon
[SIG] @©
T Q9 )
£

A4

k<
=

U=,

s

BK

ol
Gt

iﬁ
!
o
_rOO
ojm

ojn

o]

oA H

<€l
— X

g3to] 917

AL

=
=

Jefl A Al

A=) AL ol 9%

i}

o =
5%F

p 84

& Aol

Ax7] P4EMD o

Z1 0.
=

e g

o U2 s o FEHISNR)7F 2788

AAA el B

= 9
= =2

of gk

wigl7] Fole] 717



ojn

o)

ot

S

=l
1=

o
pal

o} 1

Fte] ZwEsh g srol i
e 9% Asdnc o A

S

afoF

195

=]
gl

A3t

Ao
= -

1w A7 A%

o=
¢

il
[mt

A &=

=90 2=
== T

sk 27}

o

=

o] B4 Weleld] 2 = A " (creeping discharge) Al B

—

T

ol

1

T

ol

oF

],E_
= =

X

(30 ~ 50Kk thed)= ARE-ske] oA 9

3
T

R A EE]

1%

A

ot}

N

i

3} w4 913

jruge]

N

A



3. A7 2 SIS o] &3 FENA AAHE A"

A7) sel S3kE o] &3 FEd RS Ala"ES B RS e,
AZESO, Pl EUEY AWz AR,
%5 vehdth

. No
Acoustic Wave
E¥ 2EA0D)
S o 5414)
P E’_'ii.]_% 7§7J10]]9]8]- mT |_‘1_
) A i [Predict
(%)\'&f N Modlrg) - 2% Occurrences
Electromagnetic Wave (AR of PD]
(2771 ﬂ

1 d

PD lolEis} A 43 FEHACD)

HH
58 783 ndye 9% N4 T;;Jf_]g)
A
b [\;fsJal G 0 Location
' of
Dli%g&f P Identification]

_‘lo_



I 29,101

g PD 5|gnal Electrical signal

. e Data
EM waves —»{DZ?;:;C’ > ATI'; I::ﬁd acquisition
PD source UHF sensor system

(antenna) Filter Amplifier %

9 8 QutAol 2wy 24 maas

(b) AlA
I 9. AT AEE 1S QHEILe} A

_‘l‘l_



a9 109

-

T

sh=slolel AEAR A

S

}

°
pal

A7)l olah

s —

il

=0

ok X N {SCTI
S Pw B E oy
AR T O W
3 [ T I
£ B W = N
= T TH ey ‘u._,ﬂ of
N~ T A
3w A TX o
E 9 7 T o X M
Ho_ kB o T
~ k) &o Oﬁ —
Dy 53
g ox s R og
~ <P}
o m O me Wy I
ﬁE o pal ~0 17 Lt
op . N ONE T R0
B E:v [~ — E..ﬁ
z O
~ o) — o~ =
By B R o5 Y N
R ~X
b T e w WS
mﬂ woxom M oG g
™ Mo = n o - B
A ol £l (= ) = o R
T o o® oA E R L
-~ H -
) "% W g Mo g
,mﬂ m_u.O w \ml O#U AUu %u AT
w PO o oy ¥
< w2 % o= O
X L 2 g X = I
= ~NH ol o0 o 1oo =) o
n 29 I W SR -
m T o7 ¥R o P T 5
= ¥R X R~ < . P
g o 2 o i) - ey
5 ) o N R )
: s B =T X oo o PEH
um — . T ‘W o H o Mr_ol —
A (S-SR T =
M @ ® T T N
o W % = W 7

_‘|2_



Z]
=

I3 11@oA a9t ola x| 7= ok AYAH(NE)oN A Sensor22ke] A

9 o] Zbg 2] U olE WANE@DS o By, $guE HuHo

NBE Qe E 72 AANE VFoR QEE dEygom wekw]o] Sensorl}

Sensor222] S8k} =AIA] HWIALE]O] Sensorl W= Sensor? %0 % FAIEA] ¢kal WRA

Fo] Sensorl HEX Sensor? Z&o 79| S-dkulo] =

Ue=2 gkgnh 28 11(h)olA

Sensor2¢}e] AA#AQl WA BiE Sensorle] WA A9} Sensor3e] WA CHup 2 A&

=

N

o} /\ 01 ];]_[11]

_13_



“

# Arc EEXIEO0IA 2 Sensor 2 3J1dInl

g2(sensor 2 2E) > 6 1Sensor 1 245)

’

AEE 3] Hln

3

: BISensor 2 %1}y AlSensor 1 %41] = CiSensor 3

-

e

"N
120°

B & e

180°

150°

90°

60°

30°

0°

1% 11, ok Aol

_‘|4_



=
)=

4 BE2 9 129 2rh 1

=
-

==

A Al 2 S HE M 2

St
2% S9t 15 A4

Z4712(30cm, 7ocm,

—
fu

|

bR, 29 12(b)ell A B

%31 Ag]7F 0em W

T
s

=
=

R

150cm) ol A4

Measurement (30cm Distance)

g g8 8 8 & °

Measurement (75cm Distance)

Pyl
¥

Measurement (150cm Distance)

(b) A=A (30cm, 75em, 150cm) &}

!

op

_‘|5_



32 F2UA 9 Al 2" T

=

Y
o

3.2.1 FEHA AXAE st=do] A

A7)4u) EelA B Aeke ol Ev)v)e) Addal Aakel shiw

_L4

SRAQl gelst 7pa, s17]e] T B3} 2 WRA 8
Qo] ofs) As} i Adniush g @uol o8] WAR. wep Sl o)A of
27} MAsHe A9 o 2 AR ololXy] dl WA JS BUsty SEHOR o)
A% Bask gk AN B WPl met ofm WA AEE S FEE

AT T3 WellM o] Aol kel wE MR = 5 glo] WA Al ofsf HAEH=

%} 9F RES Al St o8 AXst,

= ZhEkE Tiltske] A3-3) AlofdA] 2ae] 7914 LCDE 3 Y1AE g1l

Omnidirectional
Microphone

Video

Mic 1 Mic 2 Camera

Mic 3

(#22T=E ST lllﬂl Ol °|IIOIIL XS
A0 FHHICIS O AXIZ Tilt & On R 2N .
\/ SIS Motet ? o
o \ Source Microphone
Array

_‘lé_



:

(b) s=9lo] 73l

a9 18 A R SRS BEa skese] 7 d

= 17
T 145 oka B Auel] 9% A BE, 9u BE 2 AANE BES

a9 15014 2 fAAE steslols dr)dnle] o 2ad Ao A7 &
E

e e, ol A AW mE Sgv Ad wEeve U doHs

E3) olm WA B2 HAuksta, FhH|Ete] 9XE olFsle] oA WAl YA E A=A

==

FAE 28l 94 EUEE AR olEste] d3sies 7]e it

_‘|7_



! 1
!'| AcousTIC SENSOR ;
! 1
| ! 192.168.1.11
1 | ACOUSTIC SENSOR ¢ TEENSY RAS
1
! |
I
1 | ACOUSTIC SENSOR 1
! 1
P, 1
ELECTROMAGNETIC
SENSOR HuB SERVER
192.168.1.13 192.168.1.88
TEMPERATURE
SENSOR v
RAS
HUMIDITY SENSOR 4
CAMERA —  leesin
CONTROL RAS
it I
LCD SCREEN
SCREEN & CONTROL
s
(a) M=

T 15 A RS 23R Alo] AR AR} shego] 7

_‘|8_



S 168 233wt AlolE 915 £4 ARslelx AAE 918 Ul UAQ) FHws} w
B 782 vehdich Pop-Up Aol Rt Are B4S shalstel & A5l

o] “Arc A" Ftg BlAsH siAlskes A ASHI:

[Home 2}%) (011 (Arc) &)
I;‘E"I E ; I (Hdp-Up) !
: | [ | Py H 2 &romﬂ'&sﬂll
1

I 1 (53 | E

1 \ a2l

1 ) ¢

1! 1

1 I T T

[ !

TR !

[ —k

1

1 : : e

: B T ' ! " I [Pop-Up] I
! H d

1 —

I W 1

. _ Arc '&d!

1
1 1

- . !

1

1

1

1

1

1

[P | Fp———

_ ;-:;zlz E E [Pop-Up) |
Arc !
1
;‘:’I+ ___________ i

[SCREEN & CONTROLO]| Ci$t ul C|XtQl & ++4d]
(a) UI A 4=

a9 16, 223" AlojE 9138 A QI ol A B i

_19_



| EVENT! |
joo!

le—]

i ! !

X
[4

T T 1

1 1 1

ACOUSTIC WAVE ACOUSTIC WAVE ACOUSTIC WAVE I || ELECTROMAGNETIC | !

: SENSING SENSING : 1 WAVE SENSING :
1

| |\ 1 v b v I

1 1 1

1 | DATA PROCESSING | | DATA PROCESSING | | DATA PROCESSING | [ | DATA PROCESSING | 1

1 [ 1

[ v v v ' v [

1 [ 1

I DATA TRANSFER | | DATA TRANSFER | | DATA TRANSFER | : 1 | DATA TRANSFER | I

1

STooofiioo---oos Joc———---—--= F----- \———  Spp—— ,

pmmmmmm oo ----C g -

1 1

1 | LCD DISPLAY OF DATA STATE (INCLUDING TEMPERATURE, HUMIDITY) | 1

=oc B

1 1

1 - HHREHHO| S W HE)|S SOFTWARE!

_______________________ d

______________________________________________ -

\

1 .

ACOUSTIC WAVE ACOUSTIC WAVE ACOUSTIC WAVE ELECTROMAGNETIC WAVE :

SENSING DATA ANAYSIS SENSING DATA ANAYSIS SENSING DATA ANAYSIS SENSING ANAYSIS 1

[ [ | 1

¥ 1

1

THRESHOLD BY POLICY THRESHOLD BY POLICY 1

(ACOUSTIC WAVE SENSING DATA ANAYSIS)

(ELECTROMAGNETIC WAVE
SENSING DATA ANAYSIS) 1
1

A
| ALARM
BY SOUND

SCREEN & MONITORING
(DECISION OF PARTIAL DISCHARGE OCCURRENCES)

1
1
l 1
1
ANAYSIS OF LOCATION IDENTIFICATION EI
(ANAYSIS GROUP OF _mPPING : ALGORITHM) 1
1
- HHZIEHO| S22 MO OIS HXIANE SOFTWARE !

(BY GROUP OF MAPPING : ALGORITHM)

|

VISUAL DISPLAY OF PARTIAL DISCHARGE BY CAMERA
(CLASSFICATION BY THERMAL IMAGE & REAL IMAGE)

| CAMERA ON BY LOCA.'.I'ION IDENTIFICATION |

] ]
CONTINUOUS MONITORING
(PC SOFTWARE)

l
} l

REAL IMAGE DISPLAY |

MONITORING APP
FOR OPERATOR

@ ——————
||

N 013 S FEEX0N A AIZHX X101 SOFTWARE /

_20_



Z8l7] 98k AAR A,

O W 7lx] = o]3L BBy 1= =0
a9 182 H3F AR S o3 REWH HE VIS
= m o Lo sl sETE
7&? = Elaj— 7] o= T go]’l— S v = L]'H"Tﬂ_r/]'
START
MONITORING BY
SENSOR DATA?
YES SET THRESHOLD SET THRESHOLD
DATA (ACOUSTIC DATA(ELECTROMAG
WAVE)? NETIC WAVE)?
SET SENSOR DATA DETECTION FLAG
l READ THRESHOLD VALUE READ THRESHOLD VALUE
(ACOUSTIC WAVE) (ELECTROMAGNETIC WAVE)
READ SENSOR DATA ; $
SET ACOUSTIC WAVE SENSOR SET ELECTROMAGNETIC WAVE SENSOR
l THRESHOLD VALUE THRESHOLD VALUE
TRANSMIT SENSOR DATA —I I—
TO SCREEN & CONTROLER
READ THRESHOLD READ THRESHOLD
READ OVER SENSOR DATA DATA (ACOUSTIC DATA(ELECTROMAG
WAVE)? NETIC WAVE)?
READ THRESHOLD VALUE
READ THRESHOLD VALUE (ACOUSTIC
(ELECTROMAGNETIC WAVE) FROM
WAVE) FROM SENSOR SENSOR
SET ACOUSTIC WAVE SENSOR SET ELECTROMAGNETIC WAVE SENSOR
THRESHOLD VALUE THRESHOLD VALUE

I
NO

SENSOR DATA > NO
THRESHOLD VALUE?
SENSOR DATA
YES < THRESHOLD
VALUE?
SOUND TO ALARM
SOUND oUT
DELAY
I
TH 18 AR A, HE B I Vs R



HUMIDITY

| TRANSFER ACOUSTIC WAVE DATA TO TOUCH PAD

USUAL DISPLAY

SENSING

v

DATA PROCESSING

USUALLY DISPLAYS "ACOUSTIC
WAVE SENSING-1"

& TRANSFER

L

TEMPERATURE
SENSING

v

DATA PROCESSING

I

WHEN ANOTHER ACOUSTIC WAVE
IS DETECTED, THIS IS DISPLAYED

I

v

ACOUSTIC SENSOR DATAS > THRESHOLS (BY POLICY)

I

¥

| ELECTROMAGNETIC SENSOR DATAS > THRESHOLS (BY POLICY) |

& TRANSFER
RING THE ALARM |(—
A l
DISPLAY ON LCD TOUCH PAD
¥ v v v
ACOUSTIC WAVE THERMAL IMAGE REAL IMAGE TEMPERATURE HUMIDITY
DISPLAY DISPLAY DISPLAY DISPLAY DISPLAY
[ I 1 |
y
| STOP |
a7 19, BEgAe] A 2 S BE /)5 SR

T == O =} Y= - O I~ = =]
% 195 of WAA ] B dxta 9 S0 £ Ves Fdske A4
el 8ot
INITIALIZE LCD DISPLAY | | START |
el allaiaielalals === i alalall ntelele
[ Acoustic wave ACOUSTIC WAVE ACOUSTIC WAVE |I[ ELECTROMAGNETIC ||
|| SENSING-1 SENSING-2 SENSING-3 ||| WAVESENSING ||
— ! | S S S
! I
I| DATA PROCESSING | | DATA PROCESSING | | DATA PROCESSING [i| DATA PROCESSING |,
! |
|
1
— ! S S S
|| DATATRANSFER DATA TRANSFER DATA TRANSFER |1| DATATRANSFER ||
S e Sy =l !
A
LCD DISPLAYS THE MESSAGE pany
" INITIALIZING SCREEN & CONTROLLER" \0/



+od

S

g Wakew 7heE Tilt

3 5 tebith shebt Tit

a9 203 2% 218 ok WA A E

=

)

AHE et

s 9

2%

FIETE

oF17} Ay

]

oJEH11].

=
1=

=
o

k]
]
. < ¢
e —— o
-,
\\ S
4 g 4
/ 8
/
_H_.; sl
| — =
8 e <
/
!
I
s N
_ I A
R 8 4
> V4 AN
~ = \\ ™~
= =
’ - N
~ IMI - _ PR s—\ l. N B
_—— 3
\ <%
llllllll “\\

_23_




START (EVENT OCCUR)

]

|

!

TRANDUCER ARRAY
[ACOUSTIC WAVE SENSING-1]

TRANDUCER ARRAY
[ACOUSTIC WAVE SENSING-2]

TRANDUCER ARRAY

[ACOUSTIC WAVE SENSING-3]

| RECEIVED SIGNALS

RECEIVED SIGNALS

RECEIVED SIGNALS

|

|

SIGNAL DELAY
A 1(D0=T2)

SIGNAL DELAY
A2 (D1=T1)

SIGNAL DELAY
A3 (D2=T0)

[

]

ACOUSTIC WAVE SENSING DATA ANAYSIS

|

INPUT SENSOR DATAS

| [ACOUSTIC WAVE SENSING-1, ACOUSTIC WAVE SENSING-12, ACOUSTIC WAVE SENSING-3]

l

| USE DATAS RECEIVED BY SENSORS TO IDENTIFICATE LOCATION |

|

DECLARE ARRAY-1, ARRAY-2, ARRAY-3

!

ARRAY-3=[002, @12, 021]

| GROUP TO ARRAY-1=[a00, a10, a20], , ARRAY-2=[a01, all, a21], |

!

| CHOOSE THE SMALLEST VALUE AMONG SIGNAL DELAY DATAS |<——>|

RETURN

a00 ->(0.0.0), (0.0.1), (0.0.2)
10 ->(1.0.0), (1.0.1), (1.0.2)
@20 ->(2.0.0), (2.0.1), (2.0.2)

a01 ->(0.1.0), (0.1.1), (0.1.2)
all->(1.1.0),(1.1.1),(1.1.2)
a21->(2.1.0), (2.1.1), (2.1.2)

02 ->(0.2.1), (0.2.2), (0.2.3)
al2->(1.2.0),(1.2.1),(1.2.2)
a22->(2.2.0), (2.2.1), (2.2.2)

1

LOCATION REFERENCE DATAS

IF SMALLEST VALUE IS
IN ARRAY-1

CHANGE CAMERA'S DIRECTION TO
ARRAY-1 SIDE(0°~60°) AND
DISPLAY EVENT

IF SMALLEST VALUE IS
IN ARRAY-2

—>

CHANGE CAMERA'S DIRECTION TO

ARRAY-2 SIDE(60°~120°) AND
DISPLAY EVENT

IF SMALLEST VALUE IS
IN ARRAY-3

—>
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CHANGE CAMERA'S DIRECTION TO

ARRAY-3 SIDE(120°~180°) AND
DISPLAY EVENT

!

| SELECT THE MOST PROBALE LOCATION |

|

SCREEN & MONITORING
(DECISION OF PARTIAL DISCHARGE OCCURRENCES)

l

(ANAYSIS GROUP OF MAPPING : ALGORITHM)

| ANAYSIS OF LOCATION IDENTIFICATION |

!

STOP |
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