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Abstract

If the grounding system of the transmission cable is damaged, the floating voltage of the sheath
layer of power cable will increase, even reaching the extremely high value of danger. High inductive
voltage not only endangers workers safety, but also causes insulation layer breakdown, thus re-
ducing the carrying capacity of cable, even breaking down the outer sheath insulation, causing ca-
ble line operation accident. In order to solve this problem, the electromagnetic transient analysis
software ATP-EMTP is used to model and simulate the running transmission cable. By controlling
the simulation parameters, the floating voltage of the sheath layer of power cable under different
ground wire faults is calculated. The calculation shows that when the direct grounding wire or
cross-connected grounding wire of one side of the cable is stolen, the inductive voltage on the metal
sheath layer is still below the safe value when the disconnecting point is not too far from the other
side of the direct grounding point. When the length of 110 kV cable is about 20 km and the length of
220 KV cable is about 10 km, the inductive voltage amplitude of metal sheath layer will exceed the
specified value of national standard. When a piece of metal sheath layer is “suspended”, that is, the
direct grounding wire or cross-connected grounding wire on either side of the cable is stolen, the
inductive voltage will rise to a very dangerous value, reaching tens of thousands of volts.
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Figure 1. Grounding wire stolen picture
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Figure 2. 6 km/110 kV high voltage single core cable ATP-EMTP simulation model
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Figure 3. Power frequency voltage source module setting; (a) Voltage source parameters of phase A; (b) Voltage source
parameters of phase B; (c) Voltage source parameters of phase C
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Figure 4. Dual cable module setting; (a) Cable simulation basic setting; (b) Configuration and location parameters of each
sub-cable
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Figure 5. LCC module laying Preview Diagram
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Figure 6. Inductive voltage waveform of metal sheath layer under normal condition
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Figure 7. Inductive voltage waveform of metal sheath layer under condition of
single side direct grounding wire stolen
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Figure 8. Inductive voltage waveform of metal sheath layer under condition of
single side cross-connected grounding wire stolen
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Figure 9. Inductive voltage waveform of metal sheath layer under condition of
both side cross-connected grounding wire stolen

9. MEARXX BRREMWBFREBIFE RN B ERT

5 CARRIR BFREDL

1) HHEBEEPE “ARE I

NI, 4RI BN, L B T e B T B R M B S P KT R B R R E A
BPAE SCH BRERAE e A MW T, BREE SRR Wi oh, AR Bt I s, Lt & J@ 3 22 00 B v TR 38
I 10 oo

AT LA HYBEAS T 55 3 T L Pt A PR B R IG K, @ 4R b RS F s A R BT, fnE
Frme MK EEAS] 12 km B, &J@H BB R IRER 2] 204.65 V; SIS EAF] 21 km B O T
A 10 km £47), & @Y EREN BIETREER] 323.41V, LR, OB T ERER.

2) HEBRERIE B B

YIER SRR CBIRT B, T B s nT DUORS U N F e, LS OB T B E fE
RrrsdE, A28, BAEUESH 33 W R4 R

DOI: 10.12677/tdet.2018.74014 116

i TR S EAR


https://doi.org/10.12677/tdet.2018.74014

Hity F

250.0 400
M M
187.54 300
125.0 200 /
62.5-] 100-|
0.0 0-|
-62.5-] -100~
-125.0- -200+
-187.5+ -3004
-250.0 . , : ; : - - y T -400 T . . ; - ; T y T
0.00 0.03 0.06 0.09 0.12 5] 015 0.00 0.03 0.06 0.09 0.12 5] 015
(file #LEE-110kV AL 2L AL 07 FL.pl4; x-var t) v:197 4B v 4iC  vitdiAiA (file BB~ 110KV Hfir BEHLE H A7 07 BT.pMd; x-var t) viA9 /B v 4iC v AA

Figure 10. Inductive voltage waveform of metal sheath layer of “non-suspended” cable
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