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Abstract

It is critical to accurate assessment of the aging state of transformer oil-barrier insulation for the
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safe and reliable operation of power systems. In this study, the accelerated thermal aging experi-
ment was carried out on the insulation system composed of 45# insulating oil and Kkraft paper
based on the Raman spectrum detection platform and self-built aging equipment. Based on the
sampling time of thermal aging samples, the thermal aging samples were divided into 6 categories,
and the support vector machine was used to classify the original data, and the parameters of the
support vector machine were optimized by Gridsearch, Particle Swarm Optimization (PSO), and
Genetic Algorithm (GA). It takes a long time to optimize the parameters of the support vector ma-
chine due to the large number of samples and the high spectral dimension. In order to further im-
prove the classification accuracy and speed, asymmetric reweighting penalty least squares, SG
smoothing, PCA and other preprocessing methods are used for the original spectral data, which
eliminate the influence of baseline shift and environmental noise, and reduce the classification
time, and improve the classification accuracy. The research paves a way to effectively evaluate the
aging state of transformer oil-barrier insulation.
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Figure 1. Diagram of oil sample testing device

1 HEENRER

2.2. ¥ - RIEA L% RRITIF

AR 45 SH LS 0.2 mm R )P G IR, SR AagalifE 80°C R TEMIK 72 h, R L%
ARBIT ARG T18 48 h, G SAEGATIREA, KAZR S50 1:8 S HR & %9,
7E 40°C PR 24 h, RIEFFIAHEA I LLR .

AR R M 130°C, AN T 45 5 4G i I AL RE (135 C) PRAE SE R A ) 2 4ok, RIS
SCATCA ORI - B R A G O DU E A B S IR B E A, N T AE AL ], A A EDINE
PEMRCR; W VIR, SBOIRBZIMN NS T Ak, ISR A5 R A B SR AR

ARSI IR LA it i) 25 B R S 38 B 4 W AR IR AAE IR 40, e S DXY-12H, 1%
2T A AL TR, EEM TR TR WAL SR B 2 S B o
PR TR AR WEE AR R R G EA R, NIRRT R AR E R IAE, BRI
WAABEAT S, INFRRCR m . IRRERURE/DN, IRBEIEHIRA “ D LK BEGE PID HoR” #Z54H], S51%
Gif¥) PID i 77 s bAoA SN B R . TEPRAOARE I (8], SE A AP RS A . PR DO BA
SEMEH] FHRIREBIE . WMERERTEFINEE. Wt ASEwnE 1 fos.

DOI: 10.12677/jee.2023.112008 66 ZERIN


https://doi.org/10.12677/jee.2023.112008

EER &

Table 1. Specific parameters of the oil bath
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DXY-12H 220 V/50 Hz 1200 W RT +5°C~300C
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Figure 2. Major raw spectrum of oil samples
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Figure 3. (a) Baseline correction; (b) SG smoothing
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Figure 4. Thermal aging spectra of oil samples at various stages
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Table 2. Correspondence between sampling time and categories
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