51 % 5511 5586-5596 LN ZN Vol.51, No.11: 5586-5596
2025 % 11 H30H High Voltage Engineering November 30, 2025

DOI: 10.13336/1.1003-6520.hve.20241438

Z S5 E XLPE B 4522 '} Z 8 B R T4 H &
Al & BEME R X

T2, RBE 2, AW KEAL S, §OF2 BiEE 2
(1. U MIABEF LR TEEHE, AR 430072; 2. RAKFEAE hhFRE, KRR 430072;
3. RAKFFHA W A %5 B IFAFEFRE, RiX 430072; 4. F B @ H AR EA R3], KX 430074 )

1 OE. BSRIE SR RS E R & RS R B ] AR s R A A AT REE . 2 OOIT IR T AR AR ER
BN G rbZ A BRI, IR T iR I P B AR A A S5 2R, PRI T R h )2 B AR T AR R 2R 3T i
RE TV, ESL T SR SR HR e AR AR Y T U L BH A A 8] L A AN ST B e R A SR B L - T R, i
TG EAN R A BB AN A R B0 G2 b 2 i AR T KB e, SRR T Serb R 0
PE IR B O HEAEAE . USSR, FESCh BeB SRR, MM RN 49 A4S, &AL 0.1 mm, i
R = L BH A T AR R R G2 2 VLA 2 P AR T d KR 23 0 B SRS i 2 24 50 L BHL A BRI 1.3 5 A1 26.6
fifo [, WHTCE SRR 1 G2ot 2 AU L a5 iR APt i R LS, IR ube il i 2 K AR At
R T EIB RS B RN BOE 2 2 R RS IR AR T A TR, B2 AR /N T I
PRI, SINA BT PRI R B R AR P A I S A3 i 1 T DA g v 2ot 8 1 5 B 8 4
T, 2SO 2 22 SR B2 MM E K G 0.72 mm 4

KEEIA: PR GR PR, BPHATRARE, MRS, BRI RE

Interference Fit Distance Determination Method Considering Resistivity Deformation
Characteristics of Buffer Layer of HV XLPE Cable
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Abstract: In recent years, the ablative failure of buffer layer of HV corrugated aluminum-sheathed cable occurs frequently.
The suitable interference fit distance between the cable aluminum sheath and the buffer layer can reduce the possibility of
ablation failure. This paper carries out the test of the resistivity of the buffer layer under different deformation distances.
Based on the optimal two-segment linear fitting results of the curve, this paper puts forward a method of determining the
turning point of the deformation characteristic curve of buffer layer resistivity, establishes an electric-thermal field com-
putation model of HV corrugated aluminum-sheathed cables with spatially non-uniform distribution of the resistivity of
the buffer layer due to the local compression and deformation of the buffer layer. This paper analyzes the influences of
different deformation distances and the number of bad contact points on the maximum value of current density and tem-
perature rise of the buffer layer, and finally puts forward the recommended value of the interference fit distance of the
buffer layer. The results show that the maximum values of current density and temperature rise of the buffer layer, when
taking into account the resistivity deformation characteristics of the buffer layer, are 1.3 and 26.6 times higher than those
of the uniform resistivity model of the buffer layer in the existing literature under the worst calculation conditions of this
paper, i.e., the number of bad contact points is 49, and the interference fit distance is 0.1 mm, respectively. At the same
time, the results explain the phenomenon that the current density of the buffer layer concentrates towards its good contact
position with the aluminum sheath, and provide a theoretical basis for the fact that ablation failures mostly occur here. The

increase in the number of poor contact points will lead to an increase in the buffer layer current density and temperature

AEBEIE: [HK =S THI(2023YFF0611300).
Project supported by National Key R&D Program of China (2023YFF0611300).



EF9E, skFEte, AW, 2. HEEIE XLPE rZigE )2 i PR T AR K1k A 3ot 2 e A B T e o 7 9k 5587

rise; however, only when the buffer layer deformation distance is less than the critical deformation distance, the increase is

more obvious. Therefore, the critical deformation distance of the buffer layer resistivity deformation characteristics of the

buffer layer can be used as the recommended value of the buffer layer interference fit distance. The interference fit dis-

tance between the 2 buffer layers and the metal sheath is recommended to be about 0.72 mm.

Key words: semi-conducting resistive water buffer layer; ablative failure; resistivity deformation characteristics; inter-

ference fit distance; electro-thermal field simulation
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