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Abstract:

Detecting partial discharge as a precursor phenomenon of breakdown is effective for insulation deterioration
monitoring of electrical facilities. JFE Advantech developed techniques based on two types of acoustic wave, Acoustic
Emission (AE) and ultrasound, for diagnosing the electrical facilities in operation. The diagnostic technique with AE
has been applied to power distribution facilities such as cable terminals, molded buses, multi-circuit switches, etc. The
developed AE diagnosis technique was verified by a field verification with a large number of AE measurements of
actual facilities. The ultrasound emitted from the corona discharge has a specific cycle, which is effective for
distinguishing between signals from the partial discharge and background noises. JFE Advantech has packaged this

unique technique into a portable, small and light-weight hardware which satisfies both of improvement of operability

and diagnosis reliability at the actual field.
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Fig. 2 Experimental system of partial discharge (PD) test
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JFE %R No. 35 (2015 4E 2 )

LB YB3IIRT, HEED LR D
12 \mﬁ%fgiﬁkTéb>AE%%%ﬂﬁk%k
LCwafmnBoni Y, Lien>, SOEICHE
WHAET 5 AE OIRIEE, LEURHEOEORE S, ¥
b EE MR R WHBRGR 2 0 2 ¥ 2
HTat, Lizh->T, HlliE L7 AE OIRIED & 1K
BORERHENTE 2 VR, [H—HM & E S5
NUIHIETOFHI D ATHETH 2 ¢ B R b b,

(2) AE 01

X4 70513, FPAEoMIC, BEERKGET O

KEBHOENRMEE L & 512, 2 50 Hz O HE
JEXHIRT LT, AE OFAIRNYHAE LIz, ZOES,
FIRJBB I —E e L, Mo MEILE L CRET 2K
e L, AE > H—13X 1 IR TO~®IEREH) S
¥, WEETTR -7, AERBEEZE 4 1IRT,

13X ACOEFTCIHB L EES R s h, 20
130.01% (100Hz) <TdhYH, BIREMEED 2 52—
L7z ¥y BRI RIRIZAE C 2 BALHEE 2 E % 1
Z5 KJ%EETZ)TC&) TR FCIEEANIC 194
iz 2 O MEPEPINCTRET S5, 202X
,Mi%ntAE&miﬂ\mﬁ JENTZHDT
Hbewz, METNE, BOREICEVIET 2 AE
b & 7o HEARMNICE R B O 2 50 B o e v
SIXTHb, BB, HHMEOFEEIL L > T
Friio AT MEDLEL 260 H Y, ZORE %
JRIE L ¢ [ C AT AE D378 5,

)

@

cldrT 71T 7177 0T T 1T T 1 7
= 03 (DDamaged sample = 0.3 (@ Damaged sample
g ’ adjacent to defect g ’ on the defect
z 0.2 E 0.2
o 0.1 o 0.1
53] 53]
< 0 1 1 <
0.02 0.04 0.06 0.08 0.02 0.04 0.06 0.08
Time (second) Time (second)
§0.4.|.|.|.|§0.4.|.|.|.|
= 03 (®Back side sample ] = 0.3 [ @Back side sample |
g ) 70 mm distant g L adjacent to defect |
z 0.2 z 0.2 B N
0.1 0.1 —* N w * —
53] 53]
< 0 < 0
0.02 0.04 0.06 0.08 0.02 0.04 0.06 0.08
Time (second) Time (second)
< 0.4 — —T 1 1 S0 rTT 1 T 1
E 03 (®Front side sample | Z 03 (6)Damaged sample T
g adjacent to defect g U7 [ center of sample
< < B _
E 0.2 E 0.2 ]
o 0.1 o 0.1 - =
2 o e R
< 0 < 0
0.02 0.04 0.06 0.08 0.02 0.04 0.06 0.08
Time (second) Time (second)
4 SRAEHFTO AE SRR
Fig.4 Acoustic emission envelope (AE-ENV) waveforms at

. 9
each sensor position”



LRI BT O R ¢ BRI O B

bR & IRIEHHE S, BRI S BN 2 122 NIRIE
PERT 2RSS N, 23, TAEMN% AE »°
CHR S 2 HEEE S E 2 51207, AEDREL TWaE2EX
LN, ZOZrod, JELK AE STHOHGEICE S AE
THBEYEZ B,

T — v R RHROM, KGR, ke, mE e
BIA (B—F7L A4 2ouR) 7Y, 338 :0kz
FW 7o EEREERBR ORE IR, #okgk 2 2 M N KBz & D 50
pCREE OIS EPE LU, AEICE W RAIEETH D,
FAEFIHLMEGINC & 2 IREZ L ERHT 2 e TED
BHEIED & 2 ZWDHIHETH 2 Z e PO Y 5Tz,

S50, HEEZH KRR U 7B B R L CRIE S
T/ AR 2 fE L, o iERBR e I L 72, 30~
60 pC DEIEPRET 2 v ¥ b2, BEFEHEED 2 554
WITRAET DB SV APIE Y ZUCFEBI L THET
3 AE DRI e ¥, Lichi->C, HEETHILL okt
TOWIMEBEOFLEY AE THRAIFTRETH 5 Z ¥ # RT3
725

34 71—V FTOBERMERKEE

3.3 HIIR T AR T, FRESIIC L 2D IREDOTEE
% AE THUAIT & 2 n[REMEDS B vz iz, 2B oL
WOWTE R T AE ZJIIE L, SEEREEITO AE JIIE OmE
DORGE, B X UOHFIZERIC X 2 Z2WEHTi e L ToZY MK
21T 572,

3 3 & FEERSRM, BT, BEFEHICH B 2000 &
ATl E BB O ICH L, AE 21 L, w8 MEmGEE %
LU 72 ZOFER, 30 5 FTOEM I B\ TEIFREIEE
WL, 202 BoENER - AE p#ittshie . B5 1
M L7 AE RN U FFT (GdE 7 — ) = Z&#) 2L 24

<
o

AE envelope amp.
(=) (=)
o 2 =
W — wn

0 : ; : ; : : : : :

—0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
%10-¢ Time (second)

4 U . S S e S =

NS w
H
1
i
1
T
1
1
1
1
|
i
1
i
1
I

AE spectrum.
I

(=]

i i i i i | i i
100 200 300 400 500 600 700 800 900 1000
Frequency (Hz)

M5 REFEEET CAEIN ALY (b £Z0H
HRTER ()

Fig.5 Typical results of acoustic emission (AE) measurement
for actual equipment under operation (Upper: AE
envelope waveform; Lower: its frequency analyzed
spectrumw)
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Photo 4 Typical measurement situation using corona
discharge checker “MK-720"
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