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Evaluation on Voltage Withstand Index of
XLPE Insulation Based on Mixed Stress Method

CHEN Xingang"?, LIU Xinyu', MA Zhipeng'?, ZHU Yingyue', TAN Yue', CUI Weikang', WANG Meilin'
(1. Chonggqing University of Technology, Chongqing 400054, China;
2. Chonggqing Engineering Research Center of Energy Internet, Chongqing 400054, China)

Abstract: Considering the equivalence between sequential stress test and constant stress test, we proposed a mixed
stress test method that the sample was applied voltage in the order of sequential advance stress-constant stress-
sequential advance stress, and then the voltage withstand index n of XLPE flake sample was evaluated by this
method combined with Weibull statistical analysis. The results show that the voltage tolerance index n calculated
by the mixed stress test is 16.11, the deviation between it and the n evaluated by the constant stress test is 5.36%,

and its total evaluation time is shortened by 98.04% than that of the constant stress test, which proves that this
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method can evaluate the voltage withstand index of XLPE insulation effectively.

Key words: voltage tolerance index; XLPE; electric life; constant stress test; mixed stress test
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Tab.5 The mixed stress test time at 10 kV of constant stress
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1.
[ ]
S 4.6 b
,//.
~ 0'
& e
:I/ . /,// %45
= e
3_1. ./,,
= yd
//
o 7 y032104x-6.3225 441 5=0.06206x+5.54061
L}
: : \ . 15 16 17 18 19
12 14 16 18 20 Int
Int
AT TS o :
(a)8 kV?E%F_‘.ZjJ @9 /l:bl:l}_ij]ﬁtg_LE tEEEii
I Fig.9 E-t curve of mixed stress test
/. = N ] "
- F6 1EERMN SR T EFA(E
5 01 . Tab.6 Breakdown time of constant stress test
< . B s
-E _1_
k-] ) e iR S
2 y=0.33927x-5.50686 JE/KV 1 2 3 4 5 6
12 14 16 18 8 172152 193712 246041 351570 354 656 917 158
Int
(b)9 KV RS H 9 54445 72115 129835 143720 150331 296 855
=
1 : 10 1229 4367 22948 72115 72578 76291
~ 0'
& ' 46{ *
E/ L]
Z-1
g
R45 .
y=0.23497x-3.64002 =
21,
8 10 12lnt 14 16 44]  y=-0.06542x+5.25305
VEL A T T T T
()10 kViRE R To = 5 5
Int

8 AEIRA AT EZFEER Weibull 716
Fig.8 Weibull distribution of breakdown time at

different mixed stress

ZH R R 0Ltk B A by b, RIS 45 SR 6 FIE 10
Fm o

10 1BENDRIE E-r#hsk

Fig.10 E-t curve of constant stress test

THELA5 B & B 7R 58 25 DF Al 0 L T A2 4R
B n=15.29, R 15 D=7.46x10*. 1B M SR



s RrRl 2022,55(5)

W7 TR A 50 1 XLPE 4528 Hh I 2 S 500 8T 5 75

FE 9% 5 I 18] 4 65 249 s, 18 5 B A7 5K TR N
3332 118 s. JH I L, TR A N 1R 5 5 15 5 B
PRI VP A 1 LR i 52 48 B n I 220N 5.36%, HIRA
N7 73058 S BN T BU P i B g G B TR 4 2 T 98.04% o

4 25

AR 48 sz ek A 7R M1 2R A 40 475 5 Y I W E E N
TR AN 2R R I 1) S M AR PR 2 A AR SR
— ARG N )R I VE I AT IR, FEAG R LT
éliil:)l«/t\; :

(Dl AR o T2 e 1 R )ik 5, 459
Bt N R SRR ETEERAN
1.25kV/ss

(D8 IR & R 7756 % B 9 XLPE ¥ f7 fL &
M 32 g B AT VPG, I 518 € N 7l 56 B3R 4T EE L.
Y6 T SHAT B LR 32 5 B v 1611, BRI D
95.93x10%. Fr vt n B 518 2 B 756 n 8 B PF
AR 22 4 5.36% , H. AN ] G J5 #5465 T 98.04%.
E BIIZ 7 ] DU RO XLPE 48 2% 1Y) H, i fii 52 5 4
BEATVEA
S Mk -

(1] JE 3 30, X f kil 8 A5 v /760 o S P 7 P 85 DGR B R 3 T

JEER[J]. v R 4R ,2014,40(9):2593-2612.

(2] XIE i, i R RO e 2% 5 U 500KV S I 3B 20 45 44 5 b LI

S E T i 5 R S T e AU ). 4 R R, 2020,53(2):29-35.
[31 BRI 0K, Bk, 5 ST T L F o R B 4 A B 9

Tk RE[I). 4656 84,2016,49(3):1-6.

[4] A 2k AR ME LB R 25 51 2% 408 HLUER 500KV Je LA LA

i v PR B A A4 2% L 7 B 28 R 4 GBY/T 31489—2015[S]. Ak it:

[5]

(]

(7]

[8]

]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

FE bt H ftt,2015.
WANG Y, LU Z P, WANG X, et al. Estimating the inverse power
law aging exponent for the DC aging of XLPE and its nanocom-
posites at different temperatures[J]. IEEE Transactions on Dielec-
trics and Electrical Insulation,2016,23(6):3504-3513.
MA Z, YANG L, BIAN H, et al. An improved IPM for life estima-
tion of XLPE under DC stress accounting for space-charge effects
[J]. IEEE Access,2019,7:157892-157901.
PRAF IR, /N BT 07 48 0 i v J T 73 s % I ) 4R 46 2% 1)
HLZAL[I]. 46258 #4,2016,49(8):53-59,67.
TR, AR R VKT 55— 288 T 250t Weibull 73 A L7 (1)
HL ) B PR AL U7 R D). b [ AR RE2,2008(10):42-46.
Wy n A B i 25 8,46 FHIE P T 1 A0 Weibull 2304 1
LA 2 75 1], = FBEF R ,2004,30(6):4-6,8.
R 2 11, 0 B AR Y 5 LR R AL 160KV ELUR HLAE R R
25 [R) FLA 3 A1 R A 1 2 0 3 BT (] 28 2 4R, 2017,50(3):37-
42,48.
3% . 2 B LR ) (¥ XLPE 73 i vF A% 5 12 S 56 ¢ B F 72 [D].
R E R BE TR 2,2020.
AL, T S B A R A inE R AL R T S [T].
Y A4R,2011,60(12):633-637.
FRARA SR YR o 2 A N T 6 AR A A R ZE B AR IR
FE[I]. P 2£],2010,59(4):2350-2355.
HARA CE B Weibull 245 Fi# Ik B (1) Bayes 73 Hr [J]. £
iRl 5 H¥,2006(3):342-351.
PENG CY, TSENG S T. Progressive-stress accelerated degrada-
tion test for highly-reliable products[J]. IEEE Transactions on
Reliability,2010,59(1):30-37.
STARR W T, ENDICOLT H S. Progressive stress - A new acce-
lerated approach to voltage endurance[J]. IEEE Transactions on
Power Apparatus and Systems,1961,80(3):515-522.
T 2 A, N 8,55 SREL XLPE 4845 FLIA L i 32 5 4
B R 7R 58 2 RO WO VAT FE[D]. B TH AR 241,2019,34
(24):190-197.



