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Abstract: Covering insulating sheath on transmission lines is one of the commonly measures to prevent bird
damage in engineering, and the breakdown voltage of the air gap between bird droppings and the surface of sheath
directly affects the configuration scheme of sheath. In this paper, the variation characteristics of breakdown voltage
with the thickness of sheath and the influence of sheath defect on the breakdown voltage under different air gap
distance were investigated by experiment, in which the bird droppings were simulated by copper rod. The results
show that compared with bare wires, the breakdown voltage of the gap in the wires covered sheath with the
thickness of 2.0, 3.0, 3.5 mm increases by 17.7%, 33.1%, 41.6%, respectively. Compared with new sheath of the
same thickness, the breakdown voltage of gap in the defective sheath with the thicknesses of 2.0, 3.0, 3.5 mm
decreases by 70.6%, 62.8%, 44.2%, respectively. It is concluded that the smaller the thickness of the defective
sheath, the larger the decreasing amplitude of breakdown voltage.
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Tab.1 Insulated sheath parameters
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Fig.1 Wire covered with insulating sheath
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Fig.2 Schematic diagram of test platform

TR AT B a3 AT, B TS [ 1] B RS DA
S AP B B R A - 2 A TR B A AT R . iR
56 BT K FH 4 2 ) B 43 51008 2.0.3.0.3.5 mm, 2 &
T) 52 PE B A 510,20 cmo BRI I R, B b H AR AR
Uiy 5 G 26 1) 18] BREE B [8 02, B 4 e T I A
JE 4% (YD30/200 24 % H 119 75 He v b, 487 FH T A6



26 LA 44 28 0 A A I o B O B TR 9

@Rl 2021,54(10)

HiHE
He v e
BB | TR
B8 | : |
; i &
k40

3 HEmEE
Fig.3 Test layout

AR AT S VL BB A R4 2%
B S EEINEE , BRI R . AN R R
ZE, BN B R B R AT S e, iR T B4 gk
BE B AN AT TR B 1, A UGRBHR e 4 440
B 0 O 2 K B BUE  BUE ROBUE P S A A
R TR B R A o R AR, WA I R AR ML
BED750 B0 SRR I 4 .

2 MEERKHD

2.1 RGP EEE X E T ZFEE AT

£ LR & b B A A R R R B
J RSk ok 2 R R AR RS o 3 2 R R B 4 %
PEYL TN, T A 2SO T B e ER T
PASARANAL , il 4 s

4 PEHFFR
Fig.4 Sheath breakdown point
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Fig.5 Simulation cloud map
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Fig.6 Simulation of electric field intensity distribution
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Tab.2 Insulated sheath test data

e [WEEE WeLdy  Aampda e
JEL % /mm Jem R /kV M /kV 1%
5 30.7 40.2 30.9
2.0 10 45.9 52.2 13.7
20 87.7 95.2 8.6
5 30.7 45.8 49.2
3.0 10 45.9 58.4 27.2
20 87.7 107.7 22.8
5 30.7 48.1 56.7
3.5 10 45.9 63.8 39.0
20 87.7 113.1 29.0
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Fig.7 The relationship between breakdown voltage and
sheath thickness

o 5 LR/
8 8

=N
<

Xof S £ Bt N B 6 PR IR N B A R T
T e e R HA R Bt B R SO, 2 R T
o B — 8 AR R TSR B AR R I 5 4 (]
A A R I P G T, BV S T, 4 P 8 T

El8 [EFRMEIR
Fig.8 Gap discharge phenomenon
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Fig.9 Diagram of voltage distribution
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Tab.3 Breakdown voltage of sheaths with

different thicknesses

P8 EE/mm o 7 LR /KV
2.0 47.3
3.0 52.1
3.5 54.6
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Fig.10 Comparison of protective effects with
different sheath thickness
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