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Research Status of Ablation Mechanism of Water-blocking Buffer
Layer in High Voltage XLPE Power Cable

ZHAO Qi, ZHOU Kai, KONG Jiamin, LI Yuan, YE Bin, WANG Zikang
(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In recent years, failures of water-blocking buffer layer in high voltage cables occur frequently, which
has become a seriously threat to the security of the power transmission system. This paper summarized the latest
research status of buffer layer failure, and put forward the possible preventive measures. Firstly, the accidents
caused by the failure of water-blocking layer reported in recent years were enumerated, and the common
characteristics of the failure were carefully analyzed. Then, on the basis of the introduction of structure and
function of the water blocking buffer layer, combining with the literature and the experimental results of scanning
electron microscope (SEM), energy disperse spectrometer (EDS), and X-ray diffraction (XRD), the phenomenon
of white spot in buffer layer was explained, and it was proposed that the neutral water-blocking powder could
effectively inhibit the generation of white spot. According to the research of buffer layer ablation, the ablation
mechanism of buffer layer was divided into partial discharge ablation and current thermal effect ablation, and the
problems of simulation modeling in the research were discussed. Finally, the existing researches on the ablation of
the buffer layer was summarized and prospected, and it is suggested that reducing the gap between aluminum
sheath and preventing the buffer layer from getting damp can effectively slow down the buffer layer ablation, but it
needs further research to achieve.
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Fig.1 Longitudinal section of 110 kV high voltage cable
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Tab.1 Buffer layer fault statistics
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ST K , &
Ay /4 kV /mm
2007 2 110 I — 2
2009 2 110 i 630 &
2011 — 110 Kb 630 —
7 110 st 630 &
2012
5 110 I 500
2013 6 220 | — i
9 110 st 400 &
2014 — 110 Ak 300
12 110 M 400 i
13 110 I 500 —
2016 14 110 TN 800 —
7 110 ol 500 —
4 110 2] 500 &
9 220 Jext 1 600 i
2017
10 110 J 800 =z
10 220 LI — —
— 110 +ig — i
2019
8 220 KR 1200 i
2020 7 110 ik 630 4
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Fig.2 Anatomical diagram of accident cable
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Fig.3 The structure of water-blocking buffer layer
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Fig.4 Influence of air gap length and buffer layer volume

resistivity on the electric field intensity of air gap

14

—
N
13
|
4‘0
|
<@
44

—
o
T h
*
\
[

/ —
- -

/ 2t HL R :50HZ,89.6kV
2812 (0mm)—45 $7%5(0.5mm)
—=—g=2 —o g=4 A g=6
~v-g=8 e+ &=10

FH,3% 5% ¥ /(kV/mm)
e > ®

02 03 04 05
4B /mm
5 ZHENBEERXNEEAENE

Fig.5 Influence of dielectric constant of buffer layer on

0 o1

the electric field strength of air gap

B2 BF 903 A 9 2 it 2 AT Y 1 B 2 3
Y25 Bt W2 5 Y8 2 [ R B, 3R 51 R
BB AH R BEAT I IER Y,

2 R 2 S0V o A 7 R R A R A B X R
BRI, a0 AN 2 eSO, ) 22 1 B A% SOA A2 B
HIE K 5B, &4 858 b K IR E
9.8 kV/mm. 1] 75 & G40 5 8 B 2 A SRR
B, AR P B K I R O 12.2 kV/mm. 244 22
MHEF L BRI B S 4% R U2, R
K98 5.12x 10 kV/mm , HI A 2 51 5 35
Mo FABATIA N E B A SR g =4, 8
ZERSHERENMALZRFEN)Z SHEEZHE
H7 i ) R R .

R IR 5 R e E e, FE R TR
B DA R ELBE AT L A2 b R SR B Z R HLR
PERE N BRI A BT AL, HS R 6 T
Bl 6 UNBUSHEIN L , Cyppp N T AL LI,
C,, NABRI RS, R N AL Z SR E 2
() PP S R B, o RS AR o AR B 20 e A 5T
THE M E P U, (D BT



&

BEHRE 2022,55(4)

H45 ¢ 70 1 XLPE HL 45 F K 22 0f J2 e b LI BF S L0 25

Elo RZEmEEAPMEFHERE
Fig.6 Equivalent circuit of radial partial discharge
21/ Cyipe R
T 14 20fR(Cpe + Coy)

SRR L N RN 8 8 SURIENEN G L S
Rt 5 2 SR B TR
3.1.2 4w SR A L Bk AR

Bl 1 = R R AR B S 2l 2 R Ak A R
St e e R R84 o S R A i ) L KT 51 A
JR TR,

CHER[22]i 1 COMSOL 237 4 18 7 ffr s 1 i &
P28 2% o J2 1) 4 el o AR ASE AR o o R e Kb %
MR 5B B R AR A B 22 b 2 B AR R R
FEEL LA S L SRS [FPIR S B 2 b 2= B 3
A i BEERR I, Mg P 2 L BH 2R HURAT
bR AERS , 5 EELETE 1 650 M E M E SR EZ
[A]A£4E 0.1 mm [ 35 R A BEAE 22 R AA 1) 3 kV/mm
f R 37 9 P X R 7 2 33 m KA LB T S b
BE5EPEWIEFIE 0] mm IR “ENEZ
W25, X KA 0.34 mo X IR ZZ
J&— B, R B TR 51 e e ) T R K
HuAR s

FESCHR[3615 7 AR AL b, R 45 v 22 b 2 5 4
P& B 7 C A 8] BT A7 A2 1, B A A AR A

Ubuffer ( 7 )

7 A ESEIFEEMY
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Fig.10 Influence of circulating current on the
temperature at the contact point between buffer layer and

aluminum sheath
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