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Abstract

At present, the rural power grid mostly adopts the three-level leakage protection mode, which is
installed in the public transformer, meter box and client respectively, or skipping the two-level
leakage protection mode of meter box. As the line environment is complex and the construction is
not standard, and the rural power net ease in mountainous areas is affected by natural disasters
such as debris flow and trees breaking and rolling, etc., the power transmission lines often suffer
from leakage, short circuit and other faults. Therefore, it is necessary to consider the influence of
environmental factors on the insulation state of rural power supply lines. Based on the influence
of environmental humidity on leakage current, this paper puts forward a method for evaluating
the insulation status of power supply lines, and verifies the effectiveness of the method through an
example analysis, which provides reference value for the development of leakage protection.
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Figure 1. Schematic diagram of leakage current measurement for three-phase power
supply line
E 1. = 1A% RARE RN 2RI E

B LI SR R R AR A P B R B SRS PG PSRRI 2 P B %6, IRINIFSEit
I X = AR A 2R (A B B DL K FR IR A B, AR T R N T SR S 1S B IR OS T
MBI H AR 2
2.2. BT R ZTeERTEERIEL

/P AR B RE TR AR AT SN A R WS SN T AR RO AR, (AL, W] TR AR
BB GRSV o 2 T 2R R FUR SR P R R AR IO B R BRSSP R N H %8, A

DOI: 10.12677/sg.2021.111005 41 BHE L


https://doi.org/10.12677/sg.2021.111005

R

FHRRE AR IS IR PG SRS SR P 0 45 O PR SRR P i A s Pl e, S AR R AS 208 — SR O M B

JER IR, Wnde 1 BoR(BUR R AT 3 A 2di), LA 3ABEin A7 9%, I B 008 pA; LK,
HH Matlab Xt Ph 52 AR BTG, 53 BRI PUE M B0 i e, BOE PR
FHE, X E AT T O A2 A (T AT VAL, Bt = A O 2R R I B SRS

PREEMLLE I IR
e E

l

RN T
i 5
(AR GR S
s

Figure 2. Leakage protection evaluation
process algorithm
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Table 1. Ambient humidity and leakage current raw data
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ai}

ing)| 1-1 1/2 1/3 1/4 1/5 1/6 7 1/8 1/9 1/10
B 68 73 74 83 78 78 78 75 84 85
TR IR 250 250 300 340 320 320 310 260 360 360

BT 8] 1/11 1/12 1/13 1/14 1/15 1/16 1/17 1/18 1/19 1/20
B 88 86 81 79 79 80 82 84 89 86
IR FLIA 400 360 300 300 310 300 350 360 390 410

i) 1/21 1/22 1/23 1/24 1/25 1/26 1/27 1/28 1/29 1/30
bindi-a 76 79 84 88 70 74 68 73 74 76
T LR 280 280 360 380 270 280 250 250 260 260
BT 18] 211 212 2/3 2/4 2/5 2/6 217 2/8 2/9 2/10
wE 88 87 87 87 84 83 78 78 79 80
R LR 400 410 380 370 350 340 320 310 320 330
i [) 2/11 2/12 2/13 2/114 2/15 2/16 2/117 2/18 2/19 2120
B 88 87 87 87 84 83 78 78 79 80
R R 400 410 380 370 350 340 320 310 320 330
T JE] 2/21 2122 2123 2124 2/25 2126 2127 2/28 2129 2/30
i3y 88 86 81 79 79 80 82 84 89 86
I FLIAR 400 360 300 300 310 300 350 360 390 410
ing)| 31 3/2 3/3 3/4 3/5 3/6 3/7 3/8 3/9 3/10
bindia 76 79 84 88 70 74 68 73 74 76
LI 280 280 360 380 270 280 250 250 260 260
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i (] 3/11 3/12 3/13 3/14 3/15 3/16 3/17 3/18 3/19 3/20
VR 68 73 74 83 78 78 78 75 84 85
T LR 250 250 300 340 320 320 310 260 360 360
(1] 3/21 3/22 3/23 3/24 3/25 3/26 3/27 3/28 3/29 3/30
B 88 86 81 79 79 80 82 84 89 86
R LR 286 330 289 352 299 305 400 402 395 320

HI 1SR RO B, R = At R Z B I FB R y AR x OB, Ry = f(x), 2
f(X)=ar (X)+a,r, (X)+-+a,r, (X) (1)
Forb, o (x) I E B HEMETORRI R a A ERE(j=12,--,m, m<n, n MM EHIADEL m
NEMETERAPITTRANE). L

n

J(a, 8, a,)=2 f(xi)—y,|2 (2

1=1

NEIEIER a8y, A, 3 I I FIERN, %%Uﬁﬁ*&fﬁﬁ@ﬂ\%%ﬁ%zo(k:1,2,~~,m), BRKRT

k

a,,8y, -+, a, MM TR

IZl:rj(xi){f_:laprp(xi)—yp}:0,j:1,2,---,m ©)
B
S, [ S 000000 - Zr (6w, i =1200m @
id
(%) o (%)
R=| & A=la,3,,8,] Y = [y Yoo Y] (5)
rl(xn) I’n:(Xn) nxm

HERS, TR (4 FTR R AK
R'TRA=R'Y (6)
SHURIEREL {1 (X), 1, (), (X)) e TES6HE, RO, RTR AT, T 7 FRd (6)f We— 1
A=(RR)"RTY )
i Matlab #\& /577, a =0.1714, a,=-19.83, a, =802.6, MIMFHH =AAHLEL IR BT y
FIBREEIRE x (e %L, P f (x)=0.1714x" —19.83x +802.6 -
3. EHISHR
3.1 ZHEBSAREFIA
i EIR SR TR H An e IR SRR RO R, R E ARG 7 1E[18], 45 R n1E] 3 PR

DOI: 10.12677/sg.2021.111005 43 BHE L


https://doi.org/10.12677/sg.2021.111005

B

400 * yvsx
untitled fit 1

<350l
‘ 3350 . ,
= :
il
15300 M
% - - -

250 - : . - . . .

70 75 80 85 90
B (%)

Figure 3. The fitting equation of environmental humidity and leakage current
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Table 2. Correlation between leakage current and ambient humidity
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Table 3. Humidity and leakage current data of three-phase power supply line in this area in the coming week
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