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Analysis of Temperature Rise Effect in High-
speed Railway Continuous Through Line Ca-
ble

CHEN Kai

Abstract Objective; In order to ensure the safety of high-
speed railway power supply, it is necessary to conduct real-
time monitoring of the through line cable operation status for
high-speed railways. Temperature is an important indicator for
the safe operation of cables, and studying the temperature rise
effects in the continuous through line cable is necessary for ac-
curately assessing its operational status. Method. Finite ele-
ment analysis method is used to simulate and calculate the tem-
perature rise effects in the continuous through line cables under
normal and fault conditions. The influence of external factors
such as atmospheric pressure, ambient temperature, solar radi-
ation, and installation conditions on the temperature rise effects

of the cables is analyzed. The aforementioned effects are inves-
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tigated under typical fault conditions such as single-phase
grounding, interphase short-circuit, insulation arc breakdown,
poor cable head contact, and introduction of traction return cur-
rent through the metal shielding layer. Temperature rise tests
are conducted to validate the simulation results, including tests
on the temperature rise of cable metal shielding layer under cir-
culating fault current or under different cable installation meth-
ods. Results&Conclusion; Atmospheric pressure and ambient
temperature have little impact on the temperature rise of cables,
while solar radiation increases the temperature rise. The tem-
perature rise of cables installed in direct burial mode is signifi-
cantly higher than those installed submerged in water. Except
for the cable metal shielding layer in the case of single-phase
grounding fault, noticeable temperature rises are observed in
the cable metal shielding layer under other fault conditions.
Key words high-speed railway; cable of through line; tem-
perature rise effect; metal shielding layer
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Fig.1 Impact of atmospheric pressure on temperature rise of

cable metal shielding layer
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Fig.2 Impact of solar radiation on temperature rise of cable

metal shielding layer
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Fig.3 Temperature rise of cable metal shielding layer in

case of single-phase grounding short circuit
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Fig.4 Temperature rise of metal shielding layer in case of

interphase short circuit of the three-core cable
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Fig.5 Temperature rise of cable metal shielding layer in case

of burnt insulation layer

4.4 HEYLEMARBE

D B R B 42 S e T 20 B 5 B0 e Sk R A
B, Rk R I BRI FE R 2 em, BRE LG T
HLAEZZ 0.5 m &b, J3IHELEE RikZE S
£190.1 m0.3m.0.5m.0.7 m 0.9 mkbFi &
DR A . MRNIR AR E] 10 C 20 °C 40 € 80 €
120 T, A ZRTHNE 6 frn, HgiskiE
flAS RO, B T T AR AR — R A A AL
L VAR 8 0 i = [ R P N [ 7 o L U
P A R o 3 N R S R P e e A (] JE 0
R B 2B 1) 4 SR 5 2 I I AT B IR T EE Ak
P T S AT, H 25 SR

- 157 -



g0, 1:60x10° W/m’ g0 " 1.60x10° W/m?
2ol 3.50%10° W/m? 2ok 3.50x10° W/m?
7.00x10° W/m? 7.00x10° W/m?
o SOl 1.50x107 Wim? o 07+ 150107 W/m?
2 501 2355108 Wm? < 508 235%107 Wm?
m 40 " 40
E 30 g \ g 30 v v
20F v . v 20F v . v
10 ¢ . e 10 » . s
0 b4 ' L L * 0 T ) ' ' 5
01 03 05 07 09 0.1 03 05 07 09
R E R, 4553 A /m BERE TR A4 /m
a) Bri)Z b) HMpE
B 6 HAESL AN R L A4 I TR T
Fig. 6 Temperature rise at each measuring point in case of

poor cable head contact
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Fig.7 Temperature rise of cable metal shielding layer when

introducing traction return current
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Fig.8 Temperature rise test results of cable metal shielding

layer passing through fault current
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Fig.9 Temperature rise test results under different cable

laying modes
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