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Design of anti-external breakage device for overhead transmission lines

Hua Guoxiang'”® Gao Feng' Xiao Yang® Ji Linfeng’
(1. School of Automation, Wuxi University, Wuxi 214105, China; 2. School of Electrical and Electronic Engineering,
North China Electric Power University, Beijing 102206, China; 3. School of Automation, Nanjing University of Information
Science and Technology, Nanjing 210044, China)

Abstract: In view of the weak anti-interference ability, low adaptability, poor alarm effect and the edge effect in the
symmetrical structure of the traditional flat capacitive sensor, an anti-breakage device for multi-configuration and multi-
voltage level overhead transmission lines is developed. Firstly, this paper analyzes the relationship between induced
voltage and field strength, improves the structure of equal potential belt and completes the PCB design, the multi-
configuration and multi-voltage level overhead transmission line simulation model is built by using Ansys Maxwell to
provide theoretical basis for alarm threshold setting; secondly, the hardware and software design of the anti-breakage
device is completed to realize the functions of voltage level selection, electric field signal acquisition and processing, and
sound and light alarm under different line conditions; finally, a 10 kV simulated overhead transmission line high-voltage
experimental environment is built and field verification is carried out to test and analyze the working performance of the
device. The results show that the average relative error of the anti-breakage device's inductive voltage measurement is
within 3%, the linear correlation coefficient with the test voltage is R =0. 999 7, and it's change law is in accordance
with the electric field distribution law; live alarm success rate is 100% . the device is stable and reliable, taking into
account the accuracy and linearity requirements.
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ACT7) 1.161 1. 155 1.152 1. 159 1. 157 1.156 8 1.173 1. 381
B(T3) 1.318 1. 322 1. 325 1.319 1. 317 1.320 2 1. 339 1. 404
C(TD 1.009 1.010 1. 010 1. 011 1. 011 1.010 2 1.034 2. 301
C(T2) 1.124 1.125 1.126 1.128 1. 130 1.126 6 1. 151 2.119
C(TH 1.037 1. 039 1. 045 1. 036 1. 040 1.039 4 1. 062 2.128
C(T5) 1. 066 1. 069 1. 070 1.072 1. 065 1. 068 4 1. 090 1.981
C(T6) 1. 099 1.101 1. 097 1.104 1. 097 1.099 6 1.122 1. 996
C(T7) 1. 159 1. 159 1. 159 1. 159 1. 159 1.159 0 1.173 1. 586

4.3 KEZMEENK BRI B HE R B AR TEE T 5 0.5 m Ab, 38 i 975

ZR PR IR T A A A T RN TR A SRRSO I R L IR 1 KV 22 ETEE] 10 kV LI
W7 22 R A L P BA A Z IRDPR AR A L . AT LG IR TR RO AR 5 PR

aob v AR AR L 2 I 3K FL e DA okl A L Y B T R 2Pk 1m0 05 23 5 2 e M e i U 55 8% 07 HeL R
x5 HEEEEMRNBEIRNSHE Q%)
WL IR 2w B3I B4aw LW HeWw T 8 HIWw Flow W
GENES LRSS LRSS & ) £ ) ) bl b=y LIRS LIRS ¥iE
1 2.613 2. 607 2.611 2.610 2. 609 2.613 2.610 2. 606 2. 608 2.615 2.610
2 5.221 5.210 5.212 5.214 5. 220 5.223 5. 213 5. 216 5.221 5.212 5. 216
3 7.831  7.815  7.820  7.825  7.819  7.829  7.826  7.818  7.811  7.825  7.822
4 10. 433 10. 450 10. 441 10. 435 10. 439 10. 446 10. 448 10. 444 10. 450 10. 438 10. 442
5 13.042 13. 041 13. 040 13. 045 13.039 13.043 13. 040 13.038 13.042 13. 044 13. 041
6 15.674 15. 652 15. 657 15.673 15. 659 15. 658 15. 666 15. 671 15. 651 15. 655 15.662
7 18. 276 18. 260 18. 264 18. 267 18. 274 18. 265 18. 259 18. 270 18. 267 18. 254 18. 266
8 20.901  20.878  20.886  20.891  20.874  20.878  20.881  20.903  20.895  20.889  20.888
9 23.514 23.492 23.498 23.512 23.496 23.505 23.511 23.509 23. 497 23.499 23.503
10 26.311  26.320 26.317  26.314  26.321  26.319  26.314  26.320 26.312  26.315  26.316
U, #7506 R B L a2 . 30r )
U, = 2.621 74U, — 0. 007 56 ) ol <t
SRS MLME 17 iR, GEMLRHE R=
0.999 71, i B — % i, 14 8L 2% %€ B 52 By JIr Il Jg 17 é 20
FES M B R B IE b, R L R IR R SR A A giﬂ’
SR SRS ES Y 5 A g
4.4 MBHWENIL ® 10r
XFAS SC TR T (9 B A 2 B HEAT 10 kV OB [ K P
66 kV A« F g7 110 kV B (Al K220 kV XU [A] 3 %
HED 7 2R 1 517 T I 2 B 3 3 g A 0 1 2 3 4 5 6 7 8 9 10 1
T T L CHT AL S 220 KV 2023 By i 2R B AR 4 IX N L PRV
POV Ll 1684 k46 . B an P 18 iR K17 &g
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P18 By A B 0 I i

N0k S 5 T A A O R DO A O L T A M LA 2
WL A REAFEZNA 30 U HRER LUK 6 Pin R
HAKIZAT RAF BE 5 S I & i T A5 S 4 2 R
1002, i T2 AB 5 2R FHAR S L L.

Ro6 MMHEENGHHERBR

RS /kV 8RS/ MRk s BRI/ %
10 30/30 100
66 30/30 100
110 30/30 100
220 30/30 100
5 & it

X Z S5 2 B RS R g Rk B T — R
e T FL T SRR D B A A e s B A KSR SCSE LR
TR 5 R A 5 S AR OB S 2 T v 3 W A R I L 4R
g S A U RS 5 AR A O R 1 S 2k B /> 122 4 B S O
BEE SR HEAT W UL AL TR AR 9T B A [ 1 31 7 3 LA [ Jul
I ) 2 A TR 7 5 1 A TR 5 A2 S P M
AL BT B 10 KV Bl AR v R S5 B
S HEAT P RE M 3 [ I 52 AT 0 A I I AR A B 3 4
B BERFHT, P DN T AR AR AT R 3 00 A L
2 A IIUORS 1 5 e M T R L B A5 A A0S B M AL
ARAT R TS o 2 T N T A R B R R A N S 4B 4B it
TR TR X M TR RS TAR B s g
B B2 W B ] B A M A R AP R i AR ik — 2P T S
BEAALAZ B AL AR B 5 7Y 20 WK 2, 39 &2 e pLd] . (2
TESE bR itiz fd i vh 3 B AP — R i R BR A il T
RN AW R B B9 A5 5 D T AE i AL 3 A s TG vk i 1
JE WL 7 DRI B T W e S i L s e T e R
T I8 i v 2 i BRSO ) RS R 5 TR A I R ) X 5 A L G
G b)) 58V LA B 4% 26 i 35 0 2 A [R) A7 A — 3 1 DU
R ZE NI O S BLE i B R B R . e
HE— A 0F 5T, 5 B A W — A A D 5 0 v B R S I
Bt
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