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Research on Transmission Line Safety Evaluation Model Based on SVM-BP Hybrid Network
HUANG Feng, CUI Zhimei, HUANG Zhidu, JIANG Shengchao, FENG Bo

(Electric Power Research Institute of Guangxi Power Grid Co. ,Ltd. ,Nanning 530023, Guangxi , China)

Abstract: In order to evaluate the safety status of transmission lines scientifically and objectively, a safety
analysis model of transmission lines based on support vector machine-back propagation(SVM-BP) hybrid network
was proposed. Firstly, the weather data, transmission line standard documents and defect data were processed and
analyzed, and the defect data of transmission lines were integrated by association rules and principal component
analysis, and the safety status evaluation system of transmission lines was established. Then, the SVM-BP hybrid
network model was proposed to mine the correlation between each factor and the defect state, and evaluate the
security state of the transmission line. Finally, the accuracy of the evaluation model is 97.4% when the transmission
line in a certain region was used as the data set to verify. It can evaluate the safety state of transmission quickly and
accurately, and take countermeasures in advance under disastrous weather to ensure the stable operation of
transmission line.

Key words: transmission line; association rules; principal component analysis(PCA) ; support vector machine-
back propagation(SVM-BP)
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Fig.1 Intelligent transmission line
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Fig.2 Grounding damage record

W KA E P BEAKIE N X, X, ,, &
AN R B P R R IC R Y, AT TR
Y,1=230,0 (X, )=342,0 (X, ,)=169,0 (X, ;)=202,
(X, ,UY) =97,0(X,,UY,) =17, "S5 B(HE N

= Mx 100% = 24.89%  (3)
! P(X,,) '

_PEL, U 100% = 11.73%  (4)
. P(X,,) '

22 EMASSTRNXESE
I3 o3 B R K i P 2 B T D R S5
RIS VRO 0 B A bs 2 b dl i TR AR
Hks — 4L AT BEAT 1 AR S A A8 1 5 ey — A 2k
PEAASC A A B, % 70 m LA SR i L 2k g 22 4
AR, BT READ A2 MR R NS4

1) DU v 2 s S 19, 4 B8 2 B0 o0 A vk R
SC, AR i PR B 140 2 W) PR 38 R 2 S A Bt S7.

QXM B B840 L -
;l Tn T]z ot Tln
r=| 2=t i o |5
’ T, T, - T,

S0 e 26 B B I 2 A B T T
o Ty QAN S RN IREAR

2) X Ay R 2 A R B R AT AR E AL L IE 2
b A SES G, SRR EN T A, =
3.971,A, = 8.971, A, = 2.131, A, = 5.739, ---

3) B 2 2 LA 1 B A SRR (A,
(1 BTk C,, RN

Co= X0 MDA, (6)

ST DTk R A A R L E 1) 85%~95% IX.
B, AT AR T B A S 8B X S 50 HNE , =
BORCEUNE 3 Frs . IS 5 A n) & 10—
PR Ab B I 07 26 HAUER 0.5 DL B SE Rl 804
i LR I 1) S A R B L R B AR G R K

TR,
2 TSN e 2
1.0
0.8
@0.6
0.4
0.2
0 l
1 3 57 9 1113151719 2123
5
K3 ZHGE
Fig.3 Parameter weights
R HRBRERXBESH
Tab.l  Key parameters of transmission lines
BES 9T SRR
Si L
Yy Sy M
FSatES s, WER I
S M
D, HL AR
2 i a]
D, FEUSHE B
D, FLRE
. Dy B
BERE FUAT
Dy, FFRFBUR}E
Dy FrRES h
Dy e b i BELBEL (1
Dy, LB
W, E=n
W, RS 2
FHRE W, HEPRIC B
Wi WA

79



WA AR 20235F 534 F 8

F4E 5 K T SVM-BP R4 M 40 B v, 28 74 G A AR R AR R,

23 BiENNESLSB

FL 38 R 2 R A T vk SR A & R G I I kAl 1
A = WL T (AN — P X s 17 o R
PR, B, SR IR R R AL I
A DT 8RB 15 S R A, 38— A 56
TRE , Wit/ D 25 L T (4 52

AR IE P JZE R 43 BT AT DA B AR i
TR LA T RN AR A AR A 48 b 7™ 2 i 5
TEH AR, M DAL S S Wi P R BB A TIRAS
W, 75 BB PR I 3 S A R A b D Sl i (Y
a1, 5l ABRCEAR
> w(100 - o)

) z;':Iijlwi(loo -,
T 2o’ iy i LR B s S ST 2R 885 00 Dy i P
2R AR AR IR IR A TR 50, Ry i PR B AR AR AU 5 m
DRI
PARAHZRE R ], AL IR 2 s
x2 REARENE
Tab.2  Variable weight of weather factors

’
w

(7)

(& Hii 5 EE
0.53 S, 0.75
0.61 Siy 0.86
0.73 Siy 091
0.75 S, 0.86

RIS s i

i v 2 1 22 ARSI A% b A A TR 2 S [
VEFIBOAE R, X 88 R 32 A g 26 A A A 57 i HRL
L A TEN AR PR R S0 VRO R AR A i 2
] A4 N TR DRI, FHAZ SRS B AR I R AL 1A
RO R 4 A o AR PP 25 2R 2 S
LI S VL, P T R Y TS AT AR
R RN 4 R

BT RUEE, A EHFE,
I E . RAAHE
v

—>

v
HETSVM-BPIR A M %19
i L2 28 A T AR
¥
i A LR B TN R

4 AL AR A
Fig.4  Flow chart of transmission line safety evaluation

80

FRIBALI B
B

i P 2 B G
fEbR AR

i FL R B2 PPN AR PR 1 D R
P8R 2 2 A RIS AFTE B AR /N 5 2) He
T ) RGeS B L 2 AL T R IR D
PRUEHL 77 2R G2 iR 1, DR 75 B 0T 50 o A T
PIBUSAREE . SO as G i B2 TP I T
RERL AR T SVM-BPIR AL

56, FIH SVM L M e g 0 o8 iU
W25 Wi 3 I X Bicis AT o0 28, SVM K fi
B T (R ARFAE 2 [ A AEVE R R S (deci-
sion boundary ) [ 8 V- 14 2% > H A5 4% 1E 2R 171
Fo3IT AT BREA R BT PR R T4 T
L, AT X i H 2k 2 22 RS HEA TR0 PR, O
GRS N E RS ML AR
T L 2 AL T RS S B e A oy R 4
W RRBA R w" +b=0, SR FEEE N
yi(w' +b)21, SAAFRZENTAPIR

0 %4

Y“_{1 PN ®)
0 %4

Y, =11 —ji (9)
2 fEk

Y SVM BRI A Y, S JEURBUE f A
TN SVM AR Y 1) 43 2 235 R hy i v 2 s Ak T
AL AR WX AN 2 i Bl i — 20 26
W BHE i A BP 1 22 0 £ 3 — D PE Al e R A
i — B BCE fERR
T SER i H 2k P RO R 4R R U AT AR
HEALAL PR .
x; — min(x;)
T max (x,;) — min(x,) (10)
3 e min (x) 4y L 28 48 bR 200 B9 SR /N E
max (o) i HL 2 TR AR A 1 B K fEL
BP i 28 0 45 02 Z2 JE T M 2%, hiim A2 G
2 S R R, 2% R BT LIRS R AT
BOE . =2 BPRIZ LS M AN 5 s
VEHE =R 45 M 1Y BP #2245, S A 4 i vl
2R B FR OB 2 BT U0 E R 9,
HE T SRR 1 BB SR SRR B
r=Vm+n+a (11)
s m Ry BP A2 R 28 A A2 119 s NG r
FIET SR RN S G e R
BP i 2 [ 28 di A1 5 K = [k kyoks, ok, T
AN SREENFUEMEE N S, (1<n<N, 1<i<])
B — B B ) O B =[0,,65,b5,000.0, 1,




S5 5 K T SVM-BP A ) &0 3 v, 28 3 G A AR AL AR R,

Aty 20235 F535 F8H

A Rz i th
Fl5  BPRIZEHiEMA]
Fig.5 BP network topology

ﬁ?)ﬁiLE@ﬁﬂ{ﬁﬁei,ﬁﬁﬁHE%ﬁmfﬂiﬁD:

[didyds,eood, ', S i BRI 6,/ (2) Ry
P R B n HE 1) A AL SR — R R
1

214) a, —0,) (12)
By B JZ 5 n A 59’]%&5 HR N
dn _f(zwjmcj -0, ) (13)
3 FBI oM

SR SRR T A g 1 A EL LLA FE]
2015 H—2022 4F HL FR S5 90 FF 1 000 kV LA 1 i
HL 2R % 1) 28 A B B BRI S L 5 IR AR B I S
ﬁﬁ VR AR (SCADA B4 | b E R E S N AE

B GIS ARG (5 B s 2L a B S 2 MR &
*Eiﬁ%’iﬁrﬁl Pk IPIRZS P 45 2R 5 A S Pz

AR BUAS LE , A IEAS SCHE ) B S HUAR 2R 1Y
AL, %J%%%E%@%K’éﬂ%%%ﬁﬂ@ 6}@?/To

IRER 20105 0TR09H, RAbocv R T L 05! REFR
BESS ocom [REHESE |§AkE FHR

RHA TR BER 2019-07-09
R BRAR | 0¥UARN: %Wkﬂ$7&mleEIMT§%M BEMFRERER N LBLBRE, RERT
X, FEERSHELESR, TAE (ANBRRIEH) (24ARENERSRAE08E (011 ) 5
T R caumns pRERSN | aaig

IR R R IR S

Fig.6  Transmission line defect record sheet
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