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Al-Based Abnormality Diagnostic Technologles for Substation Equipment
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With the progress of Internet of Things (IoT) related technologies in the field of substation equipment, large volumes of data from various sensors
attached to equipment, including gas-insulated switchgear and transformers, can now be collected and analyzed to improve economic efficiency
and maintainability. To make effective use of these data for early detection of signs of abnormalities and to rapidly recover from equipment faults,
highly reliable, high-sensitivity diagnostic technologies have become essential.

The Toshiba Group has developed the following abnormality diagnostic technologies using proprietary artificial intelligence (Al): (1) technology to
detect abnormalities based on time-series variations in waveform data by learning only normal operation data from the equipment, and (2)
technology to identify the location of abnormalities using a target equipment 1DCAE model. We have confirmed the effectiveness of the basic
functionalities.
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Overview of one-class learning time-series shapelets (OCLTS)
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Stroke curve used in evaluation tests
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Discrimination between normal and abnormal operations evaluated
by OCLTS
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Motor current waveforms of disconnect switch during normal and

abnormal operations
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Anomaly scores output by OCLTS

1%, GCBOJE% 1475k B ClAERTBE 72 IDCAE €7V
ZRALT, EEEEHL M T cllESh2RR51
Wr—2&4KL, ¥BF—2LLTHWAZET, AEME
FRORFE % ATBEIC LTz,

3.1 1DCAEICLBETIVY

GCBo B fE#fRiciz, BRRS, WA, HERE%L
DEATEEE M D> T3, 20728, GCBO#E)E
FRERCTFHT 272010, wVF749 97 ADFHERE
572 1DCAE O HED 5 TE 7Y,

EhEER GCBD 1IDCAE €7 V%612, 1DCAEE
TICTHEBLUIZA M — 7T O E Ell 7 — 2 %
L7 b0 2BT7 IR d, TSR ER 7 — 2 DM D
AT RKTO0.03 P.U. (FEMEMEICK 9 5 IERLAE) & &

EZLEa2—Vol. 80 No. 3 (2025%5A)



%% % SPECIAL REPORTS

HRGV

6. [ $HRRFEIGCBD 1DCAEET IV
BHEOVIHRE, —2ORFRETIVTRIL TS,
1DCAE model of gas circuit breaker with spring operating mechanism
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Comparison of stroke curves obtained by analysis and actual
measurements
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Condition diagnosis training algorithm

L, FEZEECYEFEADE 7 T A E OMERITRICHE
DT IARMET B,

33 TAMT—2DER

A2 OFMIc VW7 AT =2 LT, K6D
IDCAEET A6 IEH ERE DA a — 72 R L
7zo 1IDCAEET VT, HRMOIERLRHEEZ ALY
JICRERBETH Y, IEFHOWEEERLT HBICIZE T
A= — 2 EHEHENTI VY MBS TT AT —%
B LU, BEE, BEEEETIETO T —
T IR HFE 2 LS TR L,

34 USAGERMEREDFTE

TANT—%%, —ODIEWIIRELODERE I A
SR END I\ DD I I AL, 75 A5k
fliL -/ SR 2R VIOR T, RPOBEERIE, K7 I7RIy
BNl T — RO bR EPIEL o8 &%, HH
RiZHKE 7 IADT =IO BIELL S h B &2 R
To %7z, FI1Za7I@EEREEBROFM T THS,
Fl 2a7h5, E#HZIR1E70.4%, FHr5 205 (L
N— 1 EEHZ) 1396.6 % DIEE T IAFHECELIED T
b, —HT, BE(VLI/ARMEY) ZFl 22755455
Eerotz, ZHUL, TDIIADT AT —=IBEDPDT T A
IR S T I N THERPEL ot/ dTH D, FHHE
PUGET H7-0I12iE, FE T % shapelets DE &L T
FAMDAEREBHLLILTEILR, FHT—IEHEL

47




®1. VIADEMREDFHTFER

Classification performance evaluation results
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E% 54.5 99.4 70.4
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K% (YL/RMIBY) 85.3 42.6 56.9
EE (FVI\—{IE) 71.8 71.8 71.8
28 (LN— 1EE) 97.7 95.6 96.6
2E (LN— 2ER) 725 74.4 73.4
2% (LN\— 3ER) 100 58.8 74.1
R (OyRER) 94.1 43.2 59.3
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