%48 K% 12 4 FTRRFFHR Vol. 48 No. 12
2025 F 12 A Journal of Chongqing University Dec. 2025

doi: 10.11835/j.issn.1000-582X.2025.009
SRR RIAEE, M ATSE, LA AE, G i 2 Bl MR I BORBE S (], FE PR ik, 2025,48(12): 99-112.

i vy 2 2% 2 I B2 AR BF 5

ZAA A, LFFE B E om g’
(1.BMERTE HNE a. @ hHFFHLE ;b Tt 5 N3], Tk 401121;2. TR K F
WA TAFR, F R 400044)

HE: - WL XBRBEDORLAAELS, PEI ML AAN EFRLET, LBAREFW
REXRME, Bk e KB FH RN ELLEN - AZARRE, AT ERFFHRE B L, T#®
W RN ELZEMNBE AR ZAERE, 5w Ao £ X BN kAR B EGFE A, St B 37
WMEREDEEBEMNZRGELHEITT L. B “MEMS(micro electromechanical system) # )
5 B %5 +BD(Beidou) £ 4 % 45" #k& WMl 7 % , A WSN/GPRS/BD 3 M k& i@ 13 4l M AR X, & 5 & T
Ao 3845 09 K& b — AL K35 A & R Ak 3 5% B R R AR &, R L B 5 B g 5%

B
KRS ML LR EE BN ERE
FE LS TP29 XERARRAD A M E S :1000-582X(2025)12-099-14

Research on transmission line galloping monitoring technology
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Abstract: The frequent occurrence of transmission line galloping induced by wind deflection poses a serious threat
to the stable operation of power systems and results in significant economic losses. Therefore, the real-time online
monitoring of transmission line galloping has become a key focus of research. This paper reviews the causes of
transmission line galloping and discusses the current online monitoring technologies and system performance.
Commonly used monitoring methods, and existing limitations are analyzed, and the major challenges faced by
current galloping monitoring technologies are summarized. To address these challenges, a fusion monitoring
method combining MEMS vibration sensing and BeiDou (BD) differential positioning is proposed. By integrating
WSN/GPRS/BD communication networks, a real-time online monitoring platform for large-span transmission

lines is established. This platform, which unifies sky, ground and space communication through the Beidou
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system, enables accurate real-time monitoring of transmission line galloping. The proposed approach provides
valuable guidance for the real-time online galloping monitoring technologies for transmission lines.

Keywords: galloping; transmission line; online monitoring; sensors
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Fig.1 Boltloosening and broken wire caused by transmission line galloping
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Fig.2 Partial mechanical damage caused by transmission line galloping
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Fig.3 Conductor galloping monitoring system
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Fig. 4 An online monitoring system for transmission lines based on wireless sensor networks
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Fig.5 Schematic diagram of a fiber Bragg grating
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Fig. 6 Block diagram of dance monitoring system based on accelerometer
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Fig. 7 DGPS configuration for online monitoring

3.2.5 “MEMS#k3ht4 & Z+BD £ 4 & 45" kA Ll

H T XU 2 30 R R R BIK ) |, 4% G 1 I 3 4% S AS BB ikl 12 3 A DR 1 2 28500 5 Y15 BT, 17 GPS 2243
RLHEA AT DU R RV AL B ARk . BRI, O 1 3800 R AR A RIEE, $2 T MEMS R 3 1% B ds +BD 2 70 &
ARl A BT

T TR, 22 4 B i 0l 300 05 AT B AE AR AR © R0 PR AR E 09 181 2 R, B8 ol 5 e 6 19 3% 3 Bk (an
S R 5 B . TR R 55 XN — G AR Rl T [ 2 6 B Bl AR AR OE AR
B BB Ul 7S Bl B v 3 A 0 4R Bl I S I R MR 3l K A Y 25 4 RO B, N B Al R AT R R AL U
AT 5 B 28468 TE f) S B A7 8 30— a7 B0 Ay S B 25 4 Bl 2 Ao

78 22 3 R A 1 SR B e w5 7 2l 0 7E 18] — I ST [8] 20 WL — 26 T35 I 42 SO08 I K 4, (H HC o o7 80O i
WA AR BE 22 A3 R R Al SR 0, DG AR AR ST R O S sk IR R 22 3 SE AL JT 38 o FEAR IR AN - GPS $E AL
F T O 3 B TR kR AR B R 0 3 v S b A VE AR AR AR S, (X, Y, Z) AR DT R R TR Y
HboC A bR S(X LY, Z) sl n] TSR AS S [R]— B 220 P 5 A LAY BE 28 pl s W) 3, SR8 Bl a AR A5 S(X, Y., Z,)
][] B A3 S Bl a B AL Y JLAMTEE B pl o WA

ph= I8 =8l =/ (X=X, P +(Y= Yo Y +(Z- 2, ), (1)
pi= 18-Sl = /(X=X P +(Y, =Y.V +(Z-Z.) (2)

X [ — 1 T2 AN e WA L Im) o 22 L e 25 O B 7 R A= (3) T 7
VP =(pl—pl)+c(5t,— t, )+ AL+ AT + Ve, (3)

Horbrs e RO 5 61, 01, R 2 WL BN 25 s AD=10-1) 0 HLUBS )2 A 3R 25 s AT'=T =T R X i J2 8 38 25 5 Ve, iy B2z fh it
I M R 5 22 AR AR AR 22
= S H TR m, AR S, (X,,Y,,Z,), T8 TR D2, DUE 2 H L Bh 22 , o vim g 3L
25 L0 () G AR 2 A AR T I R AR BILIE MR AR RN 25
AVP"=(VPI=VP™)=[ (pl=pl)-(p2 = pi) |+ v, (4)
W) JUART 22 ] e 2 1 et 2R M Ak O 21 2% 0 R B O R



106 TR K F F IR % 48 %

X.— X,
k=8.-8,=| Y,- Y, ,pja—p{)“(e‘L)T'k;
Z.-Z, (5)

e{,=7” ‘;“a__‘;"b” ,y=Hk+v, k=(H'"WH)"'H" Wy,

A kR L ) i (IS 5 1 RS Bl ) s H T R, B —17 0 (el — e )"5 el 2 LOS B AV ] £ ( DI o
e 1) TLAL §) sy S ORI ) 5 R 22 00 TL AL 0 0022 WU AVP™ 20 5 kS AR /N TR I SRR A 1 .

e, B A T A L L 0 B o vk A AR L, T AT RS sh il a B AR AR SL(X,, Y, Z,) -

S.=8,+k, (6)

FEREISE ST, EEWHE T R RTK & (AR —Z 58 RTK % ) 7 85 544 Bl 7% i F 2k BD
2Bl F2 48, Hrp  RTK & (B HG RTK A& 7 B 5l GPS K2k A% A il RTK % 2l 2 o7 158 43 4 RTK
FEI RGPS K&k AN IR, HFR G0 6 44 Bl n 1 8 Fr i o

ST 80 2% (real-time kinematic, RTK ) 28 A v 22 43 B AR | 2 52 I A 381 2 A4 100 5 3 268 I8 A 467 X000 2 1) 25 4
J7 o v R A B R AR A R A P R MOHIL , AT OR 25 f R AR bR, DA AR R GPS B RS BE . Bl R ME s B2k
BL B B U 2l B MSOBIL 3 3 A 2H B, S — P RE W8 TR P A1 S A5 B K 0 6 A BE R DU S

GPSIEERER
TRt B

B8 BTt &= 50 E i i PR £k B 5% Bh BE AR 4 2K i

Fig. 8 Hardware terminal for transmission line galloping monitoring based on BeiDou differential positioning
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Fig. 10 Wireless remote monitoring platform for wind-induced galloping and swing of long-span transmission lines
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Fig. 11 The data measured and retrieved by the monitoring system
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Fig. 12 Visualization of galloping data
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