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Research progress on influence of mechanical stress on cable performance
during laying process

JIA Shiwei', LI Junshu’, SUN Ding?>, ZHAO Quanlai', ZHANG Lei', LI Huaqiang”
(1. State Grid Beijing Electric Power Company, Beijing 102209, China;

2. State Key Laboratory of Electrical Insulation and Power Equipment,
Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: During the laying process, excessive lateral pressure and traction would cause mechanical damage to cables,
leading to severe failures such as sheath grounding, overheating, insulation breakdown, and combustion during operation.
This paper summarized the research progress on traction and lateral pressure of land cables, including their generation
processes and effects on cable insulation structures and materials, calculation methods, monitoring, and online control
techniques of traction and lateral pressure. The influence of mechanical stress on microscopic characteristics such as crystal
size, crystallinity, and trap number and depth in cable insulation materials was discussed in detail, and the failure
mechanisms of cable materials under mechanical stress were analyzed. Regarding the calculation methods for mechanical
stress, the shortcomings of current approaches were summarized, and future research directions for cable mechanical stress
were outlined.

Key words: cable laying; mechanical stress; mechanical damage; insulation properties; calculation method; monitoring

alarm; online control
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Fig.1 Cable laying site diagram
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Fig.2 Schematic diagram of common side pressures

KT BN s ) AN HE B IS ) B g
Sy A, — A O B AR TS
AR (1475 R LA, E 25 8 KA K
7 AT A o

i e O s 77 26 S PR AR I SR S i
R I, B AN AR K D, R A I 2
it AT SR K)o L 7S A B PR TR A [
PRI o 25 BB T B A KT il B R o
25 OB KT OB AR I s S A B B AT
25 R BRC TR] B I 7 5 T LS i N )
FL R 25 5 2 TR (R T 70 5 A G AR AR I
e a7 2 S il e A I s 77 B K, 38 A5,



S A - BB UM 7 of PR 1 BE F) R R I 3k

A3 R AT B 5
2 WU FI%F BB 48 8 45 1 9 2 M)

21 WU IR R SR SRR

7t B 5 AR ) iR 4 S B
SRR A S0 K 93 P B A 5 A 12
N Fh S B4 4 20 AT 7 R L 0 L
lkft. SR OB LIPS B E R, LA
31 73 K WP R P 5 E 5 AR
HET 51 % 2 B 47 45 % A M L f B o B RO R
BT,

4 ey 5 0 JE K 4 SR 7 A 1
B AT 2 57 8 i LGRS T W, 25 5
AR B0 5 1 L 9 A B 5 e,
BRI 2 SR S L A 3 5
TR ot 570, e A1, 455 1 5 I 5 R LK
W, FEOKD N, 5 R R S a2
6 27 AT 3 %) o i 7
S FIBE, SRR 5 R B 2 A AL
ST M SR 5 A 5 v T F R 2
I L AT B P ECR S L Sl A
AL IL R A A A o .

(b) #5397 5 A R T A B TR I
E3 BiZRESHENRRE
Fig.3 Buffer layer ablation due to electric field distortion
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Fig.4 Anatomical inspection of metal sheath and

insulation shielding
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Fig.5 Relationship between breakdown voltage and

tensile deformation
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on the shape of electrical trees
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Fig.7 Lateral pressure calculation schematic
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