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Abstract: The frequent faults caused by buffer layer defects in high-voltage cross-linked polyethylene cables have seriously
threatened the safe operation of power system. In this paper, the basic structure and function of buffer layers was introduced
at first, and the relevant research on buffer layer failure at home and abroad were summarized. Secondly, the main reason of
buffer layer defects was analyzed through electric field simulation from the material characteristic and internal structure of
buffer layers, and the insulating properties and physicochemical characteristics of the white powder in buffer layer were
summarized to propose its formation mechanism. Finally, the detection methods of buffer layer defects were summarized, it
is proposed to use computer tomography technology to detect cable buffer layer defects to make up for the shortcomings of
existing detection methods, and it is recommended to optimize the materials or structures of aluminum sheaths and buffer
layers to prevent the generation of buffer layer defects.

Key words: high voltage cables; crosslinked polyethylene; buffer layer defects; computed tomography; smooth aluminum
sheath
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Fig.l1 Radial structure of cross-linked polyethylene

high-voltage cables
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Fig.2 Equivalent circuit diagram of discharge point

SCHRLTSTx BB FT 1 1k 5 BELK i 9 Fi 37 23 A Al
Bo— & O R s B S B K T ) L3 20 A
45 AR WY, AE B K A 5 8030 8 2 8] i3 B,
e FEL 236 FHL K 7 14 8 K HL 37 96 52 L 1 BE 7K AT 1) HE
DR ANBER . G = R AR T
10° Q-m I, 22 2 (0 B K HL 370 96 56 ol 2 i 0 25/
oy 57 35, AT R A R B O i, 2 = (1
PR P R AN R R RAR , 4B 4 Bt i 2 AR g & 2 A
{10 22 i P BEL 2 PR E — 5@ (B A, A REDRIE FRLBE AR K
Wizt .

SCHR[L7Dx 22 J2 A RBes 6 L B il EAT 1 1
FARLBE AR, 25 SRR T, BT AT SR BE it 1Y) A B0

BELRHEB I T IB/T 10259—2014 F #i % M AE , (E 15
HEEMLA, K KEW™HE R, CHR[18-20]4F
LR 2% 2 2 B K 2 4 AR B BH 2K
WG N LA, U R 2 5 M 9% 2 1 A AR
HLRH R . BEE R Th R 13K, B b E A A I
PRI R B R 2 3B Tk /NS, 24 28 o 2 R T AFAE A
K R B I DX 33l ) A A F BH 2R 32 BERL T B ok R
HLBH IR/ o MK, 258 €8 2R I sl o X el 4
FHELBE 26 LU AN & €0 A ) R o IX 3 K — A4
B X R )RR A Gk R B A %%
Rk, 2 S BALRRZ S5 EPEZRHIA RK
AL

B b 2 A1 DR T 325 A 2 0 A A E B 6 ) £
GER R AR . SCER— ML FH JB/T 10259—2014 11
WA 725, F 72 0 7 325K FH K B AR F A 0 &= 1 24
S 55 G2 0 2 NV B N AR AR HL B R AN S (R S .
SCHR[23]3ETE TR B B H A R, W 3 BT, LR
G038 I /N BLAR HERR R S 2% o 2 AR B B 2 R
/N BB P [ IR fish DA B SR B /I 87 Ap (/0N A7 i
vk BESR, D) K A7 A — 8 T A2 D SRR 22 o )= AR
PEZAFEEENBAERE. WELSREER, AR
7 1 2 DX 3 1 R R P B 6 A 22 8K, 3R B A R 3
SN F A A R G R T A
Gz 2 e F BEL A R AR FR BELAA R 5 Bk T G 2 A
H R FEL BEL AR IR A O, AR T R ARG FRL R R R
A .

AL

EUEE S

E3 AREEERNRBEREE
Fig.3 Schematic diagram of electrode for

volume resistivity testing
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