CHBHFE5HKY 2026,45(5) HIEIEE Fire Science and Technology

T S TE AL EER,Z 00 kV RSP ER I MER TR SN RG R EBNESEA,

2026,45(5):34—44.
Pu Ziheng, Guo Xun,Ren Zhigang, et al. The risk of damage to adjacent cables under the condition of arc ignition of the
outer sheath of 110 kV flame retardant cable[ J].Fire Science and Technology,2026,45(5):34—44.

110 kV B KRR 4R /MNP E /5N 51 BRIE A T 2B 1T B, 48 A9 #5457 XU S
TFE', B N, FEEME E P, W D

(1. =l K= A SR e, W4k B & 443002;
2. B AL T E g | IR T RE, dE BT 100075)

i EBERABECYENSPEREACIRI KT AL C RGN e, & a8, B ESEE IR BRKE-F

&, R A 110 kV FL#R & Z04F A X 3o A, R B A 3 e 9K T 0L, %%%3)&%]iﬁsi&%&,/\#ﬁ%%‘%a‘ﬁ
BB ERE, %F«#)z’;%l*ﬂii&%ﬁ#ﬁ.—}%i%ﬁkﬁﬁﬁﬁﬂ, AR A B AR AT R
R, ARAE Y EE A, T RE S A A AARE G ARG e R, B REAH ,4~10A
AEIRTHN T, KB RERBBENII0~T25 C,ERXKRAELHH 128~275 W, (FERINEH DTS
AN, il & ERE LG RNIE; WIRE R AESA RN LN, £AEINKE KA 30s/E, 3K E w8 F M
Lt REHE ARG A DR AL AR, H B,

KRR S AN GRS KU s R S
FESEES:X934; TM247 XEAFREZER:A  DOI:10. 20168/]. 1009-0029. 2026. 05. 0034. 11

34

The risk of damage to adjacent cables under the condition of arc

ignition of the outer sheath of 110 kV flame retardant cable
Pu Ziheng', Guo Xun', Ren Zhigang’, Wang Shuai’, Guo Wei’

(1. College of Electrical Engineering & New Energy, China Three Gorges University, Yichang Hubei 443002,
China; 2. Beijing Electric Power Research Institute, State Grid, Beijing 100075, China)

Abstract: This paper explores the damage risk of adjacent cables when arc ignition occurs in the outer sheath of
high voltage cables. Firstly, a high-voltage cable arc ignition test platform was built, the 110 kV flame retardant
cable was used as the test material. The typical arc fault conditions were selected to carry out the arc ignition
test, and the ignition characteristics of the cable outer sheath were analyzed. Then, the equivalent fire source
simulation model was established according to the ignition test data, and the temperature rise characteristics of
the sheath combustion were verified. Finally, taking a typical cable tunnel as an example, the temperature distri-
bution simulation and the risk assessment of adjacent cable damage were carried out. The results show that the
maximum flame temperature under 4~10 A typical arc condition is 310~725 °C, and the equivalent fire source
power is about 128~275 W. When the fault arc current is less than 8 A, there is no risk of damage to the cables
in each layer of the tunnel; when the arc current is 8 A and above, the surface temperature of the upper laying
cable on the same side of the fault cable exceeds the safety limit 30 s after the arc fault occurs, and there is a risk
of damage.
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Fig.1 The 110 kV single—core cable structure diagram
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Fig.2 Schematic diagram of metal sheath cross—connection

wiring
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Fig.3 Schematic diagram of the simulated arc ignition

test platform
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Table 2 Maximum arcing distance under various current
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Fig. 6 Ignition process of cable outer sheath under

(d)10 A

single arc
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Fig. 8 Temperature curves at each measuring point under single arc
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Fig. 9 Cable ablation appearance under various arc
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Table 3 Cable quality loss under single arc
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Table 4 Electrode speed range under different current

conditions
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Fig. 10 Ignition process of cable outer sheath under

(d)10 A

multiple arc
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Fig. 11 Temperature curves at each measuring point under

multiple arc
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Fig. 14 Cable tunnel simulation model
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Table 6 Cable material parameters

R B PVC XLPE 5 A
Lb #78 /kJo(kgeK) ! 1.5 2.2 0.38
WG/ We(meK) ! 0.5 0.43 387
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Table 7 Arc power and initial equivalent fire source power

R /A 4 6 8 10
RT3/ W 440 535 669 907
WG KRy 3 /W 176 214 268 363
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Fig. 16 Comparative verification between simulation and

experiment
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Table 8 110 kV cable arc heat conversion coefficient and

equivalent fire source power

/A 4 6 8 10
AR R AL 0.29 0.28 0.31 0.30
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