38 E 2 HL T 5 AR 2 4R Vol.38 No.?2
- 92 . JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2024 42 A

DOI; 10. 13382/j. jemi. B2306955

EF IKNN #1 LOF T [E=5 O & B [E£#E
BRAERR"

Mrekdr 4¢ M Fak R4 KRR K=E=TF
(FEMRFRR T RS Asifb2EE 48 350108)

 E TR AR B E S 2 BRI 2 N 28 R 2 AR SR S VARG O ik (B AR TE 2 2 T3 AT 2R
TR AE R R 1T IR AR B S AT B0, e S R AP MR I X LR e SR T — TR B B R (LOF) A
Bk K S4B (TKNN) (9 [0 52 i R s v i . 12 , BB HRRT &2 Fi PR AR AR 338 ) TR1 A2 B AR KA U, PDER AL S, 5 R a)
B o TENBACTRIES B IFEE T LOF SB0E X AR AR AR Ak 15 v 09 S5 3 R AT S0 2R A7 R0 S 0 B, ook, IR BIHT € ¥1E
(FCM) S L8/ N 75 g5 % KNN SR BT, 38 a2 JiAs kK DG BE 25 0 B 28 H 45 R AiF 22 ) A G 6 e | a2 i+ 2 1 3 F TKINN
PSR S A MBS IR B DL ST B4R AIE B SR B0 A SEAh . e , AR 21 S B S0IE AT 4R B B e i i Sl . S5 SRR 4 di
TS BRSPS MR S A A T IEA BE LT+ T 50% 247, A SR i 17 A8 FE 2 0] & A e 5008l S5 ik, R viE A SR 728 R 2 a8 AT IR
{90 B U ST (W FL i

SRRl WARZL LR RRAE B TS U s R AR B B R T 380 5 Il 5 H R Ak s G K st 4Bk

RESES: TM41L XEFRIRAG: A ERREZR LR, 470. 4037

Recovery voltage data cleaning method for transformer
based on IKNN and LOF

Chen Xiaoxuan Zou Yang Weng Zuchen Lin Jinjia Lin Xinliang Zhang Yunxiao

(School of Electrical Engineering and Automation of Fuzhou University, Fuzhou 350108, China)

Abstract: Extracting feature parameters from the recovery voltage polarization spectrum is currently a widely adopted method for
evaluating the status of transformer oil-paper insulation. However, the polarization spectrum is prone to anomalous feature data due to
factors such as working condition interference and artificial errors, which seriously reduces the accuracy of the evaluation. In response to
the above issues, this paper proposed a recovery voltage data cleaning method based on local outlier factor (LOF) and improved K-
nearest neighbor (IKNN). Firstly, Maximum recovery voltage U, the initial slope S, and dominant time constant ¢, of the recovery
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voltage polarization spectrum were selected as aging feature parameters, and anomalous feature data in the non-standard polarization
spectrum were identified and filtered out based on the LOF algorithm. Secondly, the Fuzzy C-means (FCM) clustering algorithm was
used to reduce the interference of noise points on the KNN algorithm, and the correlations between various features were highlighted by
weighted Euclidean distance scale. Then, a data filling model architecture based on IKNN was constructed to fill in missing feature data.
Finally, multiple sets of measured data were incorporated to validate the effectiveness of the proposed data cleaning method. The results
indicate that the accuracy of status evaluation after data cleaning has increased by about 50% compared to the original data, which
effectively improves the quality of transformer recovery voltage data and lays a solid foundation for accurate perception of transformer
operation status.

Keywords : oil-paper insulation ; feature data cleaning; local outlier factor algorithm; recovery voltage polarization spectrum; improved
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Fig. 1 Test curve of single recovery voltage

i 8] e/s




- 94 . LSRR R e o

38 &

m
I = > %
(=] (=] (=] (=]

=)
S

B ERAEY, /v

60 |

40 , , , ,
0197 10" 10° 10" 10 10
Fe AL /s
B2 brif e AR A i 2

Fig. 2 Standard recovery voltage polarization spectrum curve
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