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Abstract

Live working in distribution networks refers to the maintenance of live distribution equipment on
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power lines. Working in such a high-risk environment requires flexible adjustments to the home-
work plan based on uncontrollable factors such as meteorological conditions. Establishing a sci-
entifically reliable safety assessment method for micro meteorological live working in distribu-
tion networks is crucial for ensuring the safety of live working processes, improving personnel
scheduling efficiency, and operational efficiency. Based on the characteristics of live working in
distribution networks, this article confirms the safety evaluation indicators for micro meteoro-
logical live working in distribution networks; Using the G1 weighting method based on the hier-
archical structure of evaluation indicators to determine the weights of indicators such as temper-
ature and relative humidity; Divide the safety level of live working, construct membership func-
tions for various meteorological indicators based on semi trapezoidal and triangular functions,
and evaluate the safety of live working based on numerical forecast correction data, ensuring the
safety of live working and providing reliable reference for future work plans and decisions.
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1. 518

FEERRIEAERERUMT R T, RAORGHEREEZNL, "URRRRBENAEE. TR
XA ZAL, BEE RS AW D, FATRENS IR AR B TR N R AL 5 ) 5K
B FEE IR, FAEEREARIIR, S ROk, TR R IE R, #a
W, B, BEESRXRIBR, ZeBgsCHENs, MH R, R, R R BLE
A

L BERAE T 05 IR — TG B S 4%, AT D LT SR R H 3§27 1. A, A2 =] 76 Py R
X T FEL I R AR E PR ) ST FEAST R T, O 1 A ORIEC R DX (3t AR s PR AT 22 e, AT T 2005 S0 T P 1)
B BATRAELEY, X AEAF AT R M R BOB KRR [1]-[3]. BUBTBL, BTl AR LIS R e 450 Ky
o AT ORI T B AR N G HE A 22 4K, (ELRE R 9t B A A7 T i A 52 2 M T AN R AR
WEEBRR, v OB AL FMEAT, AR ML AT 7 2O R L R AT . B DL AR 5 AT B 520
B, MM R BT BT RIPAT S5 R . e, R R R KA AT Z P b, FRAR %
G ARG B ety LA Ml 22 4 BT B K X [4]-[6]

PAEXT TR 5 RS MR R RT3 T SCOUEER I 3 It Joidont & T ) TARJT e
PORGHERUA . BUE R IR AR R TR, ORI A MRS 5 iR J1 A 5 R %
fitl, XPARMK—ERSIE] ERERE . B X A SR AR AT Tk, BAfCakn—MERH
FMRBEETRELT], RS RATER . BRI FIRZ AR . HAT, AR T BERIT RS 5 A0 ) %
SVPAE A A M. SRR AT GL IBGESE, H, G AL — e AT — B AR
W E R MBI T i, AR GBI BE S A RO PR 4R B e A B ) 22 A U, it vty LA b 2
EVPAHE FL[8]-[10]. {H/2 G1 MBUEAZ e M L, T E N TEMEAS, FIHASIHE G IMBLE M
SLnti 25 AR m R A, RN A A B E R RIS IR S5 SR iy ARV AT A, DU BB 0 45 R P
SE, NHC R LR 2 A PP SR S KA
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2. HRMENRE T REET
2.1. wERELSREREN

e FEL 19X LA b 22 e XU A8 HL A b T e i i 2 A I A, IR R R AN R AR Rk
FIRAERESN, B HEBZRBARKM . MBS AT MARFMFEERFELEN. R
W W B H%. AT &R, fEW AR, TRREEZN LB R R
REEI, ARV N SRR AR R HE s AR B I RN, 4 TR IECR, 484 T R4 500 % T %,
42 TRAEM . FHERAT, LEMRERIK, BRHERTRANS, HEWINERMASGLEE, TR
g A iy Pl 1 AN A8 2% T EL AT AT B8 R A TN 0% Bl 2 1 52 BRBCOR iy N Y AR o 2 4 DAL, A AR
b H AR RAFIORAUN AT, SO B RR . XU AR R AR A H AR G SR A R I
LRS-

2.2. $5FRAUETRE

G1 IRBLE R 2 k43 % (analysis of hierarchy process, AHP) I —Fh st 51k, & A8 BB KT
FEHARETTEE S R, TR MW, WRFREAT — 8RR, [RIR B R M0 RE s [11].
ORI BT 5% R K RN [11]: B e AL BN AR R & (X, X, X, ) ARG ANk 3 H ey
REECE EEARNR, A0 X, R R, MR ARPIEEREN IR E T A TR EESPATEL BB
B, ATUEEIRCRIMEFRR X, > X > > X, (i, J ke {l,2,,m}) o 5Ja e & AR 2 1] A0
Xof HEFRSE .

G1 ABUEAE N FMMALE, WA T FA TR R P & A FEFR AT, 80U R T 5 & R
T AR A A A, AR RRERA L =w /W, R w, NEE kK MERRINERS, H
k=23-,m. N7 RAEHEFE NN FE SRR T2, G TR REE 5@ 2 A0 ZKorH R
B 7 AT, DU B P FRAR R P &N R ME— P 0 R . 8, 0] DABUR IR LR bR AR E
BREEr =1, WSHEE L.

rk—l 2 r‘k (1)
m m -1
Wm{uznri} @
k=2 i=k
Wig = fic - W ®)
Table 1. The definition of each scale
=1 BFRENENX
EEREE T, HE I
1.0 fatr X, 5 X, FfFHEE
1.2 fabr X, 5 X, fHMEE
1.4 atr X, 5 X, BHEHEE
1.6 fabr X, 5 X, #ZIEE
18 fabr X5 X, Wit
1.1. 1.3. 15. 17 N THE 2
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2.3. REERBUEL

RS R R = AR BEE RS, TS U, R BRI S = AR R P 25 2

(] FRIASOR) 1 BB 22 [12]-[14] . BRIbE, AR ST e R T A 5 s 132 e 50k

LB MBS RGAR R AT A .

T, =AEREEREUERERE =S HOt R E, 2 RIRERE =ML B = AT x 4
AR BT R P RS = M SR B R AL, DY B S 2 DY AN T B X il AR EL
ASCHEAT A AR ITAL B R AR PR AN BRI, AR AT SR8 B R BUE LT, 7

W % BARPRHEAT H— b B . IH— W TEMT

X = dmax_di Ejzxz di_d (4)
dmax _dmin dmax _dmin
PLFEAR SR R E A ], g7 SRR R, LR 2,
Table 2. Membership function of meteorological condition index
F 2. SREMHIEIRRERY
iR BES
10x—4 04<x<05 4x-2.4 06<x<0.85
2 u(x)=<6-10x 05<x<0.6 u(x)= 1 X >0.85
0 x<0.4]x>0.6 0 x<0.6
10x-3 0.3<x<0.4
5-10x 04<x<05 5x—2 0.4<x<0.6
3§ u(x)=410x-5  05<x<0.6 u(x)={3.4-4x 06<x<0.85
7-10x 06<x<0.7 0 x<0.4| x>0.85
0 x<03 || x>0.7
5x-0.5 0.1<x<0.3
4-10x 0.3<x<04 5x-1 02<x<04
fa u(x)=410x-6 0.6<x<0.7 u(x)=43-5x 04<x<06
45-5x 0.7<x<09 0 x<02]x>06
0 x<0.1]|0.4<x<0.6]x=0.9
15-5 A< .
S o
3<x<0.
i u(x)= =:2-5x 02<x<04
HEk (9=105x-35 07<x<09 u() X
0 x>0.4
1 x<0.1||x>0.9
3. BIEMFHRELRETMH
3.1. WEHELRSERITHE
1E PR EEAL B EAE L 24 R4, HAitE AR
®)

f (X) = Zk:lwk Ok

N N SRR EAEE . IRYE T AR, R AR

At (x) RRRARIELREG o 878

EEERRN NG A e SERARSER 4 MEGL, Hitn Wk 3.
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Table 3. Classification and rating of safety levels for live-line working

3. FRIRIREFRXI D RITS

LAEER
E75 o
Bess
ek
ey

JIAUE

90
70
50
30

PPAHA
80~100
60~80
40~60
/T 40

32. BETSKRERPETIREMITIE

R A EiT R 4 ANE R0 2021 486 H 1 H~2022 455 A 31 HE 36 h PYZ /N Tk 45 S Fn sz i
FIPE SR FXHEE SR RN R, REUE IR A RIBEE N 3 /N, ATL, S — AN IR $fi

TR 45 RNty FUOHIL PRI IR EE RN o,

+, VEHUIRIT 3~36 h I 2 A TR 45 R (D t2, ta, =5 a2,

gl By K AFMARE 7T Lasso fidt ML A, Lasi R IL«E 4.

Table 4. Linear fitting equation of numerical forecast for each meteorological factor

* 4 BRERETHRERREENEHE

REER r2
SR 1.940+0.246*t, + 0.502*t, + 0.059*t, + 0.007 *t, + 0.064 *t, 0.9
FARTIE S 15.198+0.203*t, +0.191*t, + 0.156 *t, + 0.0913*t, + 0.171*t, 0.71
" ik 0.241+ 0.159%t, +0.188*t, +0.127*t, + 0.169*t, +0.007 *1, 0.53
S 0.093+0.212*t, +0.214*t, +0.085*t, +0.262*t, +0.198*t, 0.97
i 6.030 + 0.396*t, +0.209*t, +0.105*1, + 0.075*t, —0.161*t,, 0.8
HFEXHE S 22.750+0.339*t, + 0.224*t, + 0.099 *t, + 0.039*t, + 0.084 *t, 0.73
= R 0.251+0.118*t, +0.095*t, +0.145*t, + 0.184 *t, + 0.042*t, 0.46
Sk 0.540+0.208*t, +0.318*t, +0.181*t, + 0.132*t, + 0.069 *t, 0.91
i 0.426 +0.595*t, +0.104*t, +0.199*t, + 0.061*t, +0.008*t, 0.94
HEHE 10.825 + 0.435*t, +0.047 *t, +0.085*t, +0.216*1, +0.048*t, 0.73
¥ ik 0.270+0.125*t, +0.168*t, + 0.155*t, +0.071%t, +0.148*1, 0.55
S 0,032 +0.346*t, +0.635*1, +0.148*t, +0.117*t,, —0.263*1,, 0.98
SR 0.416 +0.657*t, + 0.266*t, + 0.143*t, —0.141*t, + 0.042*t,, 0.94
FARTIE S 13.190+0.352*t, +0.097 *t, + 0.108*t, + 0.207 *t,, + 0.174*t, 0.76
* TR 0.206 +0.209*t, + 0.150*t, + 0.135*t, + 0.032 *t, + 0.062 *t, 0.51
S ~1.140 + 0.340*t, + 0.558*t, + 0.214 *t, — 0.083*t, — 0.015*t,, 0.98

DAL T XGRS Rl AR L 2 VPG 45 R, XTI R TR AT e . Horb, BB TR0

FATIEJG Tk 45 R WA 5.
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Table 5. Meteorological factor values

FLREAZE
SEWEHRE ) Tk
S Jlpa 1022.9 1022.2
WREIC 145 14.4
AR 1% 58 65
N/ (m-s™) 6.4 5.2

PLZAR G4 FoAG], ETEE. BE. RESESKNENEEEREGHEENERE. &%,
T GLIRAGETHEALE W = [0.125, 0.201, 0.281, 0.393], HEATIH LA, 288358 & o Bt A5 b

Bty (3 JR R A R -
0 071 039 0
|085 015 0 0
| 0 025 075 0
0 097 003 0
HEEHRFREE:

b, =W -R=[0.171 0572 0.257 0]

G BhRIRSINBUE, K15 B 44577 .
S=h, V' =68

T A4S, ST R RT F R R34 R 70, BIHZVRAS RIREE R 145 o 6 b S v B TR
PIAL T 2 A S W, AT G SR AR T I BT O B e AT R B
4. BB

Pl A PR 5% P BRI B P SRR, X R A R L IR
PRS2, DTAE (R 24 RN T 70 . A SC B 7 B M A el 2 2T A 0, M T e A
A PR TR B AT TN G AT R P . A PRI 1), ok R Pl R R e SR T 5
BEAE, IHEHILLF L

1) I GL A AR 1 B8 M S R AL A F AR R, RIS 1 5 1§ A
TS TR T 04 R 5 2185

2) DURHE TR A R AME T I AL 22 AP o, SR T AN A, St PIBURT A
U A TR % e S W, A SO U (0 T A7
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