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Study on influence of temperature gradient of XLPE insulation on electrical tree
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Abstract: Cross-linked polyethylene (XLPE) power cable is an important part of the power supply network in the
city, and the failure caused by the insulation degradation is an important factor that threatens the long-term stable
operation of cables. Under operating conditions, there is a radial temperature gradient within the cable insulation,
which may affect the growth process of electrical tree. For XLPE, it is of great significance to study the influence
mechanism of temperature gradient on the growth of electrical trees, and to improve the reliability of cable
operation. The XLPE sample and AC voltage are selected to study the growth trend of electric trees under multiple
temperature gradients. The results show that the presence of temperature gradients will promote the growth of
electrical trees, and the morphology of trees will change with the presence of temperature gradients. The difference
in electrical conductivity and the change in charge energy caused by temperature are the main reasons for the

difference in morphology and growth rate of electrical trees.
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Fig. 1 Schematic diagram of sample and electrode setting
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Fig. 3 Growth trend of electric tree length ( AT>0)
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Fig. 4 Schematic diagram of electrical tree growth principle
(AT>0)
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Fig. 6 Growth trend of electric tree length ( AT<0)

BT FE B B T AR R A R LB An B T B
Re M ATAHE, B LA R 4 R R Y AR
RIUAE AT — 70 C 2 HUB A A s BE R PR . T
it B B LL B/ N2, O R B LR S, if EL
FEEF BT 2 tHEL W] B A AR 25 4 . ARHE 2 i

202298 - i Hdl | 31



RRAWHE |

Application Research

(57 M, LB ASE BRF 0T P9 485 4 o 5 T P AR il e
SE, AT —70 CHLEF MR FEELRAL, kT
fSchottky-Richardsonig i A~ B &, & 22 B i 19
MRS A B, R R B A 25 78 2Bt e S B
HIR I NARTE . Bk Z4h, BT R BT A K
GRS, TRAOR S R A S i Ly s 28 i/,
o B LR . 2 H BB A K R A e A
HhE] X, AR A B S B3R5 A B & AR
ok 38 T 2% i PR B W A (5 1R 1R S B 2 A4 B
e, DA £ 3% 28 AT PR IUT 25 T2 B 8t 1 Bk /N A
WIE, FEE B A A B R AR

(a) HR B Ry IX

BRE R
mE E,
[S{TAES
EZ
s
R DX E,

(b) MR
B 7 BEfEERKFEREE (AT<0)
Fig. 7 Schematic diagram of electrical tree growth principle
(AT<0)
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