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Research on electrical properties of nano-alumina modified epoxy resin in
condensation environment

YANG Zhangang', CHEN Mengxian', WANG Xiaofeng', JI Yongliang’, XIE Chuanlin’, BI Maoqiang’
(1. Shibei Power Supply Branch, State Grid Chongqing Electric Power Company, Chongqing 401147, China;

2. State Grid Chongqing Electric Power Company, Chongqing 400015, China; 3. School of Electrical and
Electronic Engineering, Chongqing University of Technology, Chongqing 400054, China)

Abstract: In order to solve the problem of significant decrease of insulation performance caused by condensation on the
surface of switchgear insulation components in high temperature and high humidity environments, in this paper, E51 epoxy
resin was modified by adding different mass fractions of nano-alumina, and the electrical properties of the modified samples
were tested. The results show that the resistivity and dielectric loss factor of the modified epoxy resin decrease slightly. In
the condensation environment formed under different temperature difference, the flashover voltage of the modified epoxy
resin clean sample with nano-alumina mass fraction of 1%, 3%, and 5% is 56.7%, 84.5%, and 66.7% higher than that of
unmodified sample, respectively. With nano-alumina mass fraction of 1%, 3%, and 5%, the flashover voltage of the
contaminated sample is 10.8%, 17.3% and 14.9% higher than that of unmodified sample, respectively, and the effective

value of the leakage current is 40.3%, 46.6% and 45.8% lower than that of unmodified sample, respectively. In summary, the

electrical properties of modified epoxy resin samples containing 3% nano-alumina are improved significantly.

Key words: epoxy resin; nano-alumina; electrical properties; condensation environment
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Fig.6  Surface condensation state of different samples
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before and after modification
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Fig.9 Leakage current of different samples in condensed state
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Fig.10 Effective value of leakage current of different sample
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Fig.11 Flashover voltage of cleaning epoxy samples under
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mH R kAMa WKL K e
h% /(mg/em?) 0.087 0.142 0.087
% /(mg/em?) 0.783 0.783 1.023

G5 B b EAS [A) I 22 2% 0 0 TN 4% F R
GERANE 12 frs . H B 12 AT, R [ AR 25 5 4%
PETR IR 2R T N 45 FE R S 2 I E R . 7
ANTR 5 B AR 22 S5 A0 eSOVEAE il 0 TR 8% Fi e )
TR B PERE S, Hrt KH570-St-3% (1) A 4% HL K 4
T HARRE S o Bl R R B G, SRR DL K
AU B O P TR 4% P 2 R R B A SA . — T, K
B — S % 3 AR V5 R 2 R K, T
BEAR 7 TN 265 F I 5 b %5 — B30T 2K 25 38 i i, 2K % o
{0 ek 982 - 5 W B B 5 v 8 7K 43 T BROK R, 5 350N 4%
M — B B . 59— T, SRS R 38 0 7 38
SRR R R TH I R, SRR R AR,
G K S LI 2 AR e 2 TN 465 HL S AR

T B U R R R A E AN RS A
AN L APERE I B AR T @ I v AN RS A %
E TR W0 A5 6 TR 468 #RL S T 344 R 3R AE B 7 AN [H VS
B 25 A N IR AR N 28 R P, 45 S ] 13 o

MBI 13 0] LLE W, 7589 2 A AR I, [N 25
JE B8 9K A AR & R G 0 e 1S KSR, 1% 32 2
JE RN AR S AR S 3G N, 7= AR T 2 W R A
LIX A, ek /b TR AT RO R AN HER, AT R T A
R . [, HE R OR A AR PE R &,
HA SR AP P I 2RI 4 B R ) IR
B BE 77, R LA 28030 ) R 1R 38 B, 1 o el
INEM NIRRT PR MERE . T 4TS R AR LR,



42 A2 R

2024,57(12)

20.0
19.5F
>
18.5F
3 18.0F —e—KH570-St-1%
21 —a KH570-St-3%
&j 1750 —+—KH570-St-5%
=X
17.0F
16.5F
160, 5 10 15 20 25 30
M ZE/°C
(a) 15k % a
17.5
> 16.5F
=4
&
L —=—EP
2 160 o KHS570-St-1%
¥ —a—KH570-St-3%
= 55t v KH570-St-5%
15.0F
1455 5 10 15 20 25 30
ZE/°C
(b) 75F %M b
11.01 —e— KH570-St-1%
10.5F —— KH570-St-3%
. —v— KH570-St-5%
10.0F
Z osf
=
= 9.0F
8t
8.0F
7.5F
7.0_ 1 1 1 1 1 1 1
0 5 0 15 20 25 30
W ZE/°C
(c) 15k

E12 RESHBETEEREFRHTHNERE
Fig.12 Flashover voltage of contaminated samples under

different temperature difference conditions
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Fig.13 The average flashover voltage of contaminated

samples under different temperature difference conditions
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