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Study on flashover characteristics of 110 kV insulation drainage line under
simulated bird dropping
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2. School of Electrical and Electronic Engineering, Chongqing University of Technology,
Chongging 400054, China)

Abstract: On the basis of the statistics of bird damage accidents and drainage line faults in Ningxia, the causes of drainage
line faults caused by bird dropping were analyzed. The metal conductor was used to simulate bird dropping. Under the
condition of power frequency, the flashover characteristics of insulated drainage lines with different structural parameters
were studied. Combined with simulation analysis, the influence of insulation thickness, conductor diameter, end shape and
other parameters on the flashover characteristics of insulated drainage lines was obtained. The results show that compared
with the diameter of conductor, the thickness of insulation layer has big effect on the flashover characteristics of the
insulation drainage line, and within a certain range, the greater the thickness of insulation layer, the greater the flashover
voltage. The flashover voltage along the insulation drainage line is not always positively correlated with the increase of
surface distance. Within a certain range, the flashover voltage increases with the increase of surface distance d and then
tends to stable and close to a peak value. The installation of terminal head can increase the creepage distance along the
surface of insulation drainage line, effectively improve the flashover voltage of the insulation drainage line, and effectively
hinder the development of surface arc, which has a significant improvement on the surface flashover of insulation drainage
line.

Key words: power frequency; breakdown; flashover; bird dropping; drainage line

0 3135 R IR G TR WP, [R5 35 51 G2 F) fam Pl 2 0% i e o L

TR, MEEESH BN E, 72X 5K
RN L, RGN X RS iH sk EE 2 i, 3
0% R 2k i 10k I AR A A R A R ™ B
1 S X i L B Y R A IE AT . R T AN

EE£WME:BRAHARHFEELTsH A (51607019)

SR T AN FIWIR , Hovh 15 S IR 25 1 195 35 A 90%
PAE o BIAEARSCHB TR 1 KB A B S 6, anin
RPN EVEEL A S WL NN UL
S5 IIRANREAT RO 48 15 35 SRR X 3 O A

DA 75 % 8¢ i FD 288 12 55 4 » TN 2 % RN IR 85 1) 42
SR N, AT 2 1 S SR PR AEAT B ) M 2k S



@R 2023,56(8)

1S B 3 110 KV A 3R IR R 5 109

Mgz . BT Ol g T M40 U7, H A N
PEM SR A ) A AN 2L, B AR R S K
T AT L S HEGE AR A A7 B, #0551 2R A 2 1 1
FEIN L Wb H T T, i B XA 24800, 18
2015—2020 4F H18) & A= 11 8 IR 5 5l i 2o AH R 1 2 5
W, A S M E NS S I N ARG, b g
B 3% B B R B 5] U 2 B 48 % T 4 LI AR B Bk 1)
(b fe o . W R A X 1A6- T B s B £
RO A 1 3% 3 4 5 It 24 P b ] e, K1 L350 40 i
B F AT K TS 5 2678 AN PAT , 51 2
TS FEE M — 2 Nz — MR R &, 5 i
LR PR B X R, S B A AR R BRE B A 2,
5 S AE LA L I HE(E 3 5] S 2 2 B A 1 L
2 B Bk 1 )

H BT, V7 2 57350 50 T Y v 2 1 1% 35 )k i) s+
Iy R, IR TV 2 S 4 B A A i, (R %
T 91U R 2 AN o5 T PRI AT A A R GE .
WRE Mg L — R Z RN S48 %R
It x4 55 7 JORIG s B R4 2 ke, LRI
19 26 D) 24 W R 2B AR R 00 ) 3 U OSR A
GABEN T IEN UM% T8 R INFAT T 4410
Bt , 3 IR MARIE B, 7R RS 4 4F R, R R
BG5S IE Y R RSO A,
TE— R E AR IR A & 73R T 1) i K35,
W] DL P B A 421 I S 3 N 4% HL e, AT
PR S SN2 R AE MR . MR LT AR S5 T 2 T 5t
EREE Lt SR a R R S R il AR IR
I iE I B IR B 26 S B 0T LA RO A S T LA
AP B B R R R, @ 2 g &
CIEEE S S S I NN iR VAT =S54 iK VAR LEC SN
AR T 2 H T, AT PR AR 12 28 TN 248 R M6
T 2 0@ 7 B S0 8 2 8 RIS 3%
N 28 3R BEAT T30 F , H R R A UG B E
ML , 4 R A 1k 5 38 N 4% i R
A EIFEAEWHN P EREE KBNS HEERE.
R IE S N AR, S S I 25, B AT T 48 %%
PR 220 KV i HL 26 26 1 3% N A5 KRV R s2 A, UG
BRI G2 RIER, e 23R A 5 5= 4 Rl
FUMIBCR LG, 5 2 5 & B ) J e AR R T
9K, A AT 1 52 B2 (1 [N 4%, (B0 35 90 R e iZ B R 77
A I B S R EAT VR IR 53 BT

T AR Sk, 0 2 3 4 H TRIRE ] DG 5] I 28 I 2
Y 2547 5 DU BRAIG  38 A 2 i 5 R 2B TR RE R 14, (LA
Wt THEE, BEP BN R RECNE 4,
BAE it fE vp SR oy 18 5 e AR it Al 2R i

PERS FEAEEANFRE LA, & 5T
R IR BT, Mo HL R R A G RE T B, B B
WIRIBT SRR . 7 2 R A A E X R A R SR
LT T IR B G AU, PR R 5 R S 4
BUERIE 2R ZOKT , B B FE N 5, IR AERE 110
KV 2 Bt AT Tl s AT, N T Bl A 1
B o

Bl @E51R%NRIT

Fig.1 Application site of insulation drainage line
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Fig.2 Structure of insulated drainage line
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Tab.1 Parameters of drainage line structure

FEf R KELmm  SHBELd/mm 4225 E d /mm

A 5000 20 2.5
B 5000 20 2.9
C 5000 20 34
D 5000 24 4.5
E 5000 27 4.5
F 5000 20 0
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Fig. 3 Wiring diagram of test device
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Fig.4 Flash breakdown diagram
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Fig.5 Surface flashover test schematic
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Fig.6  Flashover and breakdown test results of
insulated drain wire
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Fig.7 The detailed results of surface flashover test
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Fig.8 The surface flashover field test phenomenon
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Fig.9 The diagram of discharge principle
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Tab.2 Simulation calculation results of insulated drainage line
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76 i Sk 5000 5000 1.36 0.59
1 2ty Sk 5000 7980 0.76 0.27

3.2 HERSIRZ MR Ak

HR 5 07 B0 45 B, 38 i F 446 2% 51 I8 26 i 5
e 8 vy S AT, B T I 340 T PR R 48 25 5| I 4 9 T A
25 LR RS o 2 Sk AR A B S5O CR -/
K=K B L5, Hod K48 55 W,=95 mm, /N 4H
W,=75 mm, £ 3 Sk AARACFE O 450 mm.o iy Sk A A
Z R EE B Y L, BUL,=15 em Ak Jy AR 44 in s At
e ity 28 2 iy S AR A R 3 BB A L, L,=60 cm, N3¢
AR~ BB B 12 fBros s b ko B 13
FiR o

FHR LA

2 i S A A
 zzzzzzz;
L Mmjl— L;=15cm —'
=

F— [,~60cm —‘

E12 mEREHE
Fig.12 Stallation effect diagram
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Fig.14 Flashover voltage test results

B 15 J9 D 28 25 51 3L 2000 3% 24 3 Sk 1) B 37 1 6
DR o MIE 15(a)a] LA Y AT RN 2 Sk (1 48
251 Lk > d=30 cm AbA W] 9 HL 9T <41 TE HL K
LG, oh T 2 0 SR ) <48 S5 A AE — s AR g
A R TN 48 25 5 I 4 R T TG R B B, A [ K
ST o B T 2 A i S U T Y SRR R
Yo, SN 25 LU B 8 BT

(a)d=30 cm

(b)d=80 cm
E15 AEAZINGRIGINE

Fig.15 The surface flashover field test phenomenon
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