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Research on Influence of Temperature on Surface Flashover Characteristics of Epoxy Resin
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Abstract: The insulation problem of Ultra High Voltage Direct Current (UHVDC) wall bushing is the research fo-
cus of UHVDC transmission technology.In actual working conditions, the wall bushing is often at ambient tempera-
tures above room temperature due to the influence of internal and external environment , which causes the insulation
performance to be affected to a certain extent. For studying the variation of flashover voltage of epoxy resin under
AC and DC voltage and the mechanism of temperature influence , an epoxy resin flashover test platform is set up to
measure flashover voltage of the epoxy resin under different temperature within the constant SFs gas pressure, and
the reason of flashover voltage variation is analyzed by simulation. The results show that the flashover voltage of ep-
oxy resin first decreases slightly and then increases with the increase of temperature in the range of 25 C to 70 °C.
It shows that there is a minimum flashover voltage in this temperature range. This phenomenon is caused by the
joint action of the electric field distribution at the gas-solid interface, the critical electric field strength of SFs gas
and the energy level of surface-trap of epoxy resin. The study results can provide experimental basis for optimizing
the insulation configuration of UHVDC wall bushing.
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Fig.1 Diagram of the experimental circuit
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Fig. 4 Resistivity of epoxy resin at different temperatures

H1 11 4.5 AT LAFE HY 7 IR DX ) P, #1400 i
F14 Fi, EL 23 o 31 B8 ) P o T I, 2 8 O I
B, TP SRR R B0 R RS A Fi S R R R IO
WIS 4 L THZE SR (H AR E R BN
22 A%KBERRENZLAE

X} 25.40.,55.70 CF BRI RV S B AR
HE2:, WIE 6.7,

T K 2 ] A R BE T, S DN 4 H T e
(H-5 B PN 265 L 0T s S M LR L R, 76 25~
40 CF , INZEHUT T B35 7E40~70 CF, B Y 1



202+ 202444 1 Zudxz H60% 44
b T2 U T FEE S0 109.3 KV /em ., VT A2 HLFE g
Sl 6.09 Ui=nkd (2)
ool K WA AR R S5 T ] e T
; 6.07 P37 5 R s d g SF SRR B
2 606 6.06 H A BRIE 05 A B T A7 40 KV # L3
g h PRI T B HL 3 2070 DL 8. AR v ] B
B 4 mm , 4P 8 45 L T 15
6.02F nzg”:OJ@ (3)
6.00 BB ARK(2), 155 20 CHY SF, (1 T A7 U 1
S SO D146 FBLFE 9 33.6 KV, 1 25 °CTF 9B It 9 45 1T

E5 AEEETHEMENTEEL

Fig.5 Dielectric constant of epoxy resin at

different temperatures

42¢

20 3IO 4|O SIO 6lO 7.0
&/ C
Ee6 ZRMEETHNEZBESEENXR
Fig. 6 Relationship between flashover voltage and

temperature under AC voltage

20 3I0 4IO SIO 6IO 7I0
&/ C
E7 EREBETREEESEENXR
Fig. 7 Relationship between flashover voltage and

temperature under DC voltage
3 GBROWE

3.1 IIMEEREBRENITE
HR Al S 7E T A0 HL T 9 18T DA 265 H H ) T AR A
BN 20 CF N2 iy
E, =45(10p)** (1)
KO, p W, HSEH 04 MPalif, EH)

25 BRI

14
12

10F

E/(kV * mm™)

-2 0 2
z/mm

E8 40kV TIREMERAHEIAREST
Fig. 8 Electric field strength distribution on the epoxy

surface at 40 kV

32 REXIEFRIFE R

SFe ARSI, — J7 ThI L F7E L S A E TR
ll 428 P, G AN BT 7 A B HL B O — T, B
588 U HL 0711 1) SF 537 W B PR, 7 BEL A5 P 1)
AL LA A L E 2R B T I BT 2R By ok e
i GRS 3

LA 20 CHY SFs il AL 24 Elp KTl FHE Eo/p=
885 kV/(cm« MPa)i}, H1 7~ HL 2§ RO T HL T & &
B, R A A T RE K S

AR A 1Y) FL B 2R 1 B A AR R R B ) 7
PRI FR | DA RCH T T SF SR 1) L 5 2R SIORT R
A RBS R AR A L S TE 0.4 MPa Y
JEJ1F , SkAUAHL B R BT T REBEIRE S5 i
SRR R A, R 1

*1 BBEREANHMERIEGTEAR

Table 1 Calculation formula of ionization coefficient and

attachment coefficient

I Fik
7
alem™ %4&@[—2.828 x 10°/(EXT)] 240<E <480

ylem™ 3.404x 10XEX T 240<E <480




B 5507

SIET, K, WA, AF. IR AR TN AR AR <203

FEL AR K B A MR A5 6 4 F 3758 B D i
G E. B R EiR R A Hlh £, B aT
MRS A5 A RIELEE T (91l 5 3758, LA 25 “CA
B, 25 R 9, FE 0.4 MPa S HE R, AS [ 3 B2 A9 11
2,

8000
25 CHE AR

6 000F "

25 CHiE #EL

HL 2 AR 2 R /om”
] EN
g &

800 360 4(')0 5(I)0
HIZIRE/(KV * cm™)
9 25 CTHIESIARE
Fig. 9 Critical field strength at 25 °C
x2 AEREMIGRFE
Table 2 Critical field strength at different temperatures
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Table 3 Insulation utilization factor under AC and

DC voltage
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Table 4 Measured and calculated values of flashover

voltage under AC voltage
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Table 5 Measured and calculated values of flashover

voltage under DC voltage
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epoxy resin
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