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Research on Detection Method of Water Ingress in the Quter Sheath of High Voltage Cable
Based on Terahertz Wave Technology
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International Graduate School, Tsinghua University, Guangdong Shenzhen 518055, China)

Abstract: In recent years, water ingress into the buffer layer of high-voltage cables of power grid has frequenctly oc-
curred, leading to the failure of the cable itself. It is difficult to use non-destructive testing method to obtain the wa-
ter ingress status and electrical erosion of the internal buffer layer due to the structure of the high-voltage cable.
However, the presence of potential hazards in the buffer layer of high-voltage cables can be preliminarly assessed
based on the water ingress status of the outer sheath. In this paper, the teraherza spectral characteristics of the outer
sheath material and water are analyzed, and terahertzwave imaging detection tests are condcuted on 110 kV high-volt-
age cables. It is found by research that the water has a strong absorption effect on terahertz waves , and the terahertz
response characteristic of the cable sheath has sinigifant difference under the dry and water ingress conditions,such
as the terahertz waveform of a single scanning point and the overall characteristic parameters. The water ingress out-
er sheath and the dry outer sheath are effectively distinguished by the terahertz imaging and the water ingress status
of the outer sheath is identified.
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JEANTT R/ LA, Bl 2 I T

0 3l K53 T W 2 T 3 2 s
H, 7 A I 2% S22 7 R R v R ) T L B 17 450 7 S0 AR o A3 S B P ] 58 HL N ]
A TSI LR IR e ) R A eyl 2019 4FGEE, Rt AR TR 5 R w2 e it s 2
TR 2R T b 12 \IEH%?/J?'%?KE’\JIJLH(, AL 325 , AT 60 km HLATHTH R F HL AT A
s 2 B T D R TP B AR O RS EG IRbk BE PRI R, KRR
FRATE R TR, LA %%}fﬁi%jﬁi_lﬁﬁﬂlﬁ SRUNA i PN S L E ey R R L L
ST R B T R IR AR RE L M & U EZ G RS B TR, RBUR AR

[l

Wfm B H#A:2025-09-08; £ HEA:2025-11-22
BEE£WA : B M A R H (5500-202118134A-0-0-00),
Project Supported by Science and Technology Project of State Grid Corporation(5500-202118134A-0-0-00).



<150~ 202645 A

) 44 4

62 s

ARG LM B E i SN ES SRS
R AFBLGE , BEMT S | A bE s B X G = 58
bR B A N, YT FELUR I8 A5 B R F X ERBR
T T W TR o AHTE R R | < B 19 g T
A, X S 2 H R TE TR 92 IR B ) PR U
Fe i A8 B A R D T AR MR FH A TS0 SR /4 5
AT IR vh ZHE KB 1§ 00 , (R 2R The i 5
PEACRAEA FX AR A, w] U #EACIR S AT
R A 25 1 e s LB 5 i 2 2 A A7 A B AR B T
F-Bto TEHL T B TR ST, R 2% I L R
U BRASTE S RAENE AR TR Ol 5
PESEOL IS W HT T H ) 26 S B ORI, ik
b, TR L ) 4 G5B 8 BORE X R 4% D5 14 M i
ZESEARK, K22 AN i ) s 2w P oK o3 B A
IR HA AR L

D, FE L2345 75 e e FRL 8R4 48 DRI A9
SR L, SO R R 2% B AR 7 e L i AP
PEACRZS A TR BT

1 K#fZEeNERESES

1.1 il EE

KRR ZE WA b & T HURE I, A e o
AT B Y FRE AR ) o FE R ZHE LT, ] L]
S THT B €2 5 3 Rl Ak P FEL G U8 S 0 O A AR
DR LG R 24 1 F DR A 398 A\ 04k B 1 L 37 2 Ry

Ey=E i, exp[M] (1)

RO BB K3 5 L K K2
CEMITR A P BB S s P B 225 B G
B 5 7, () IR A BRI, ikt Ty

(@)= nl@) - () o)

R @) WIS Ho) WIEDLES. —%
SR AT A T 0 6 B

o IV A S B 0355 S T A2
DA LA I S 0 S R , ekl

27, (®)
"= @)+ ) G

e 2 (1)-(3) T, R 2 o e, B
i B ARE 2 B 45 3 A 2L, B0 . B A0 S 0
G L IS T

SR 5 0 B R P P B A 2
R A, B 0 KB 0 2 % MU 25 1L
Sl T A B U P B R, T 4
RS 1 B e (AN ] 2K TR,
AR B RS R B S . Kk

2SR5 ) LR 1

5007 Ju

t/ps
1 KFZEHBES
Fig.1 Terahertz time domain signal
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Fig. 4 Terahertz spectrum measurement diagram of the
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