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The tripping probability calculation of iced conductor galloping based

on Monte Carlo method
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Abstract: The ice galloping of overhead conductors is an essential factor leading to line trips, which seriously threatens
the safety and stability of power system operation. How to calculate the tripping probability of the ice galloping of o-
verhead conductors scientifically and rationally according to meteorological information has become an urgent problem
to be solved. To calculate the short-circuit tripping probability of transmission line caused by galloping under the
freezing weather, the information of wind speed, frozen rainfall, temperature, and humidity in the freezing weather
area were first collected. Weibull distribution was used to fit the probability density distribution function of the wind
speed and calculate the icing thickness of the conductor. Secondly, based on Newton's method. the single-degree-of-

freedom galloping model of iced conductors was built. The Ritz-Galerkinn method was used to obtain the analytical
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expression of amplitude. The probability distribution function of the over-limit of galloping amplitude was obtained by

combining the probability distribution of wind speed and the icing thickness. Then, the tripping probability is ob-

tained by analyzing the phase relation of the three-phase conductor during the non-synchronous galloping. Finally, the

Monte Carlo method is used to simulate the process of galloping tripping of an iced conductor, and the statistical value

of galloping over-limit tripping probability is obtained. The results of an example show that the method can accurately

calculate the probability of galloping tripping from the meteorological information obtained from the weather forecast.
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Figure 2 Schematic diagram of vertical

arrangement of wires
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Figure 3 Schematic diagram of line trip
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Figure 4 Galloping amplitude over limit or not
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Figure 7 Flow chart of the calculation of the galloping

tripping probability using Monte Carlo method

AR BE EAAEC N U] 4 YA DL HR 23 7 A
—/NME 0 BB T, o T ORBk ) AR I 7 A5 4L
WHR B ZWRB AR R 22 )5 58 RI%iE
AR IR A T ELRS W ST B0, 2R @ R BT vk T e B



TR A BT SRR R I8 T TR B B VK 5 2 B Sl Bk e A A< 5 145

2y BR Bk 7] AL AR ) S+ A
>,

XoF T 2% H R 2, LR O SR B Bk 1R E 3 A
145 2 S Sk ) K 2502 B R R E AT A D
Po=1—[[a—P) (24)

i=1

AP w, W R
3 oRAEAIR

MR £ i i 5 DX sl 1) K/ R4 R4 03 XL MR
8543 DX JRGHE S XL ), R T L R L X I A A
SR T SRR U O 1k 0 T VK i R 2k B 114 5 Bl Bk
WAt LSRR

DA% 0 KB VKR EE R Fluent #1044
RIS VKRS T s 248G

2) A S KA ER O ik Al 3 20 (16) KL
Weibull 2S48 0 5 &;

MG VK T R IR 3h SR A gk 1 TR,
Wi AR5 R B RS

O IR R A By WG B BR AL BN PLo=0,i
=i+1, R METE 3;

5) PRI Bt AR L S8, th U (16) . (AT IH5E
PSR (B FR AL P,

6) 1% B 5 FE RIS BB N, 3R AR R A 4L
JiAF i T, L, th 2R 2O TS Y AT B 5 i
P45 Sh BRI AR P

DFIWCY AT L AR 0 BT w,, R,
M) =i +1, R W55 3, 75 W42 5 5% 8,

8) H1 20 (24) T4 iy % 2% i Fi £k 0% 114 45 2y Bk )
R P,

A FATE R B ME 8 PR .

F1 FEAEEHNHAE

Table 1 Conductor galloping judgment factors

AN TR A 3 1 2 2 1
ERORITYE S WG/ (m/s)  REI /()
<0 >170 >4 >45

i/ C

AR BB, R
|

! J
AR XK it 443 XX
JE B Weibull 2%
o Mg

Fluent 1i 5 3145 vk ‘
JEAME T s S8

R | 1152k P=0
1=i+1

o

I

T RLAER
L5 1

= [ V157 2 5 i (FL R U P, |

EXERiin 5

PR Bk LR P,

oy

w,
pr=1-ITTa-pr)
=1

8 I Eiai
Figure 8 Flow chart of the calculation of the

galloping tripping probability
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