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Abstract

In order to better realize the application of gas component analysis method in the field of insula-
tion state prediction and evaluation of medium and high voltage switchgear, this paper studies the
gas release law of typical organic insulating materials (epoxy resin, silicone rubber, SMC) during
electrical tracking process. Non-methane total hydrocarbon, hydrogen and carbon monoxide were
selected as monitoring targets, focusing on the study of the concentration changes of target gas in
the process of electrical tracking after typical organic insulating materials were treated with dif-
ferent temperature and humidity. Typical organic insulating materials such as epoxy resin, si-
licone rubber and SMC electrical tracking process will produce non-methane total hydrocarbon
(NMHC), hydrogen and carbon monoxide gas, and the gas concentration is hydrogen > non-methane
total hydrocarbon (NMHC) > carbon monoxide. In the range of temperature (25°C~150°C) and hu-
midity (50%~98%) of the pretreatment conditions, the gas release in the process of electric trac-
ing is positively correlated with the temperature and humidity of the spline pretreatment, that is,
the higher the temperature and humidity of the pretreatment, the greater the gas release in the
process of electric tracking. In the range of temperature (25°C~150°C) and humidity (50%~98%)
under pretreatment conditions, the electric tracking resistance of typical organic insulating mate-
rials such as epoxy resin, silicone rubber and SMC does not form a simple positive or negative corre-
lation with temperature and humidity, which requires further focus research.

Keywords

Organic Insulating Materials, Electric Tracking, Gas Analysis

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

Fe T SR R (S M T AR /N TR 4EB /NI AR KR P T PR R ) ARk X T X
FEIAE N B SR IS AT IAES, SR im0 TG R CREM A . FERRIR . SMC 55) A 38 1) M1 4
R AR AN RIS ) W R R BEL A TR R T BB T P R R Ak S S R, A AR T LI . SRS S b
Fa, 5 FECEACKE i B BELAVE Re N4 e Pk Ao 2 5 K S S [2]

TER BT R mE K RIIFIR, AHAZAM RS HE T 2R, MUESBHE T, &
AR, B4R, BESEEMX, BURREN SR N KR XI5~ A L4
GM B AL A RRIL S, BURATEM BIER T 1 R BRI R [3]. AR, Tolkrd
LR RPVEER AR, £W. 8. . F5EMA TR TRERES, BSREsn, SEMEE
I PRI FELR IS O, P AR BRI, (RIS R Ky 2K . AR T IE M i A5, Koy
RGN ik, ELGMRIRTF A T AT . 24T L0 s Bt = <
2RI B R R KL, AR EMRGE . YAE R T REMBEM B TREBERER, e
IOy 785, Mriimoc R AR AR IS TEHLVAR . e bR R A AR 2 /NG, 38 b R LR 5
T AR REMRIRT, BEEEBUR S REEE, MR E L, REAEALMRIRT R AE
HLIR AR [4]. 4K, BN 12~40.5 KV A5 T JGAE B T~ 48 2% Bk [T 3 B 4a 2 SR A7 & A 5] [6] [7]-
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Table 1. Basic performance parameters of epoxy resin spline
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Figure 1. Infrared spectrum of experimental spline of epoxy resin
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Table 2. Basic performance parameters of silicone rubber spline
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Figure 2. Infrared spectrum of experimental spline of silicone rubber
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Table 3. Typical values of physical and chemical properties of SMC splines
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Figure 3. Infrared spectrum of experimental spline of SMC
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Figure 4. Electric tracking process gas detection device
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Figure 5. Variation of target gas concentration in epoxy resin spline electric tracking process under different pretreatment
conditions
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Figure 6. Electric tracking state of epoxy resin spline under different pretreatment
conditions
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SIRIE > JEHFLLEENMHC)IKRE > —S AR E . BEAR G EE IR 60 mA I & filuk AL & 1)
e s PR, E R PR R IR RE S S AE B VR R B ok, TR A PR Ak 485 TR A e T P = b A A
WREES SURIBE N A [FFRAL B 26 1R T B S8 ST 2 riIR A R AU IR R 22 5%, 1 25°C (VBB
50%) AL EE 26 1F T, JE AR R (NMHC) B RIR B A: 13.0 ppm. S ECKIKFE N: 59.8 ppm. — 4 ALHk
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(FBFE 50%). IS FE e 260 AL B 26 A iR R R ARSI P, R R 2 SR TR 5 A 45 T
Kb FE ) B R P R AEAR ORISR R IR 6 RT AL AR FUACHE 2514 N IR AR IR FE 2 HRLEE SRS, R
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Figure 7. Variation of target gas concentration in silicone rubber spline electric tracking process under different
pretreatment conditions
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Figure 8. Electric tracking state of silicone rubber spline under different
pretreatment conditions
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3t e HLUA I 60 mA I i L IR R B D)W R R R, R RE S R A R A R . RS RE AR AE
25°C (M2 50%) FAbHE 414~ HRALIE FERRSE 5 08h; 76 150°C (MFE 50%) AL B 264, HURAbE
FRFFEE 27 73h: 7£ 90°C (W% 50%) THAL B AFAF T, HURAGIIFEHFEE 20 40P 7£ 90°C (M5 98%) Tiikh
FAMER, RIS FERREE 35 73, U6 B RERR AN [F] T AL B 26 18 T i FRJR PERE: 90°C (1% 98%) > 150°C
(M2 50%) > 90°C (MEJE 50%) > 25°C (MEfE 50%). P 7 AT%0, #4k AR TAL I 44 N RERR A 45
JRAEFRIE R SR (NMHC) . & — A UMK B a4 BRI N 5w s, BESKRE >
JEFBERIENMHC)IREE > —AAbBRIREE . BRI EE iR 60 mA I itk HL I 3 B b = s P
P, ARSI RE S S E FEURAE R R B K, DRI AE R R A5 TR B T P =P AR R R B 2 SR
B ASE AL BE 2 R AR RO S5 R A I AR AU R OIREE R AT Z2 57, #E 25°C (M /5% 50%) Tiidb 3 %
PEF, AEHBLEE(NMHC) B RIRE N 8.2 ppm. A S AWKE N : 18.6 ppm. —AALBi IR IR E N :
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W 10.0 ppm. FERRIRAN A TiA 2 45 A T i FR O ARl F Be SR (NMHC) B IR P U KR B
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B REAR I E SR AE TRAR B A PRI . VR TE Bl N, FER A AR SRR TS 5 9 2% T B P 0 AR
BIEMAHKMRR. B 8 mIA, ANFETHAEEZAF NEESRFE ARG NG, AT &1 N3
H— AR SR T BTN B, B R T BRI TE THAL B 26 fF 9 90°C (M5 98%) I Be i i Aok, FL
BARE IAE R T RE hR 2E 2 AS K
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SR FE AR R R(NMHC) . SR —EABAR FEHEAT B, 9tk 5% rE I 60 mA B £ i & FRLIL
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90°C (MEJF 98%)THALFEAAME T, FIRALIRERFAE 30 70 ph i 5 AR L 60 mA, F-ahoeMmE BRI
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Figure 9. Variation of target gas concentration in SMC spline electric tracking process under different pretreatment condi-
tions
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Figure 10. Electric tracking state of SMC spline under different pretreatment
conditions
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