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Abstract: Based on Chiha's design codes for building structures and major overhead transmission lines, this
study adopts the generalized/extreme, value, distribution theory and historical surface meteorological observation
data to calculate the return-period basicWind speeds and basic wind pressures at different return -periods for
meteorological observation stations.The maximum wind pressure
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generated by the maximum gale and the extreme wind pressure generated by extreme wind are taken as the
disaster-inducing factors of typhoon gale for transmission lines, and a disaster assessment model for transmission
lines under typhoon gale is established by combining the wind pressure disaster threshold indicators of different
types of transmission lines: low-voltage, medium-voltage high-voltage, and ultra-high voltage and above.

According to the impact of typhoon gale on transmission lines, the disaster level of typhoon gale on transmission
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lines is divided into four grades: medium, relatively high, high and extremely high, and the corresponding disaster
impacts on different types of transmission lines are specified. The disaster data from the meteorological disaster
management system of the China Meteorological Administration (CMA) between 2012 and 2023 are used to verify
the rationality of the developed disaster assessment model for transmission lines under typhoon gale. Among the
205 samples with transmission line damage or power supply interruption caused by typhoons, the model identifies
183 samples with disaster risk on transmission lines, achieving an assessment accuracy of 89.3%. Out of the 162
samples of power disasters caused by typhoons with typhoon-level or above intensity landing in China, the model
identifies 146 samples with disaster risk on transmission lines. Among these, the proportionsiof samples with
medium, relatively high, high and extremely high grades in the total samples are 26.5%, 36:4%7 14.8%)and 12.3%
respectively, and the assessment accuracy reaches 90.1%, indicating that the overall perfermance,of the model is
satisfactory. The developed assessment model can conduct pre-disaster pre-assessment and rapid post-disaster
assessment by combining typhoon forecast or observation data.| thuss” provide“reference for typhoon

meteorological services for the power industry.

Key words: typhoon gale wind pressure, transmission line, disaster risk, assessment
515

& KURIBIIR IR, BRK 271 71 ol 36 [ e e ) o 2R B e X, DA S Y B8 3 R 9 PR R S
Rz —. 6N BIES RS, 250 BAEEM, SCHR GG M AR e i 1T iR S . 4
2014 FH M B AR G X SCSREGIEAR g ra A AL AR TR T S BN G v A X 3 L 10~
13 PR, FEIRGE 14~17 2% (B TS [2014) 080 KGRI A8 o O B 5 R XU AT B IR U 40 31 B R
BT A IEF AR D) el (T (O SE, 20210/ 9RXGENM A GUR BT B eSS R E R EUEE
TR TS o 4 NVE IR 80 R ASETE, 4 HE A EER, 50 RTARAEAFRRESIA (EE
I SRk s L, https://www. ndrec. org. cn/y jgz/10854. jhtml). 2016 &G M “B=28 " LLsk & A
EREIET G, Rt RGOS A 7 5 R A K AR, 18 i 500KV Ze 28 2 4 R 4k i R AR B8 (FRDC%, 2017), 60 4R
JIRRAE AR, AW B R AR R R, ZUF R 100 2o CEBERTTM,
https://news. cnr. cn/native/city/20160920/t20160920 523146621. shtml). [ B 42 U Hh X 26 05F
MIEkBER R, HOR G KR E B R i) R ks 2t — IR, iR AE S FEma AN 2

5 KUK B, 3 RO 52D 14 2 S PR 3R o AT R T o i PR T LA L LI AE 65 K KU D LR
AR S BN A TR, B I B OR8], Aol U R 2R BR AR L R bk, B XU RS A T AR
By i B T HL O BOREEE K, SR RIS JE A i A R A R i i LR IR A L BB TN (3



P4, 2019; RHE, 2020; PRk, 2016). HAT, X T o 7 RGUR MR TR PHE A IR, T
W RS B LI ZR G KR PP B0 BT, 7V 2 B R T R 2% 4R A S R XU PEAL AN T RSt is AT IR
SRR TR CTI%, 2017; FhNERSE, 2024; FR2ELE, 2017), (HIXUEHEF KL R4t St i
JIRGEHAT, 0T WKV L 2 4 [ i i S XU ) B B A R

ARSCEET T SRAE M ATEAE, PP et G, AR R SR A A A0 e 47 Mk T B o
RGBT ARAE, FES7 1 AN RIS IX (AN [R) B IR A XU, e X £ XS R R o 01 ] o AU AR XL
P REAE BRI 7, 456 AN [F) R T B2 2 i v 0 it 1) XU B0 IR, RS 5 XK XK i RSl B B0 1P
PEASRERY, BBV AL 25 AT T G BRI IGAIE . A 5T 15 7E N & RO XN 4 FLZIIES S0t [ XU RS £ 5
Tl TARSEHE S .

1. BRI
1.1 BERIER

SEEERA FERRRE LR ORRRYAE = F & « P E T HEEEE 7, FPsh S0l m B KR
R H I 10min P35 U (R R AR, HI ARG B T35 KU ¥ i R AR HEHR 1951 4 AR 42 [E 2365
ARG B H R RIS, T &0l AR ARG A, FEBCEEAL b, B E % il s A [R] I Y
FARE. & REAETORR E T EA G il O BB RO, “ R AR B4R 7, IR & KR AR 1 58 S
FE & RURFa],  FE TR H B KR AT K R 55 6 S e T () d K AU . IR U . R A
HlE F NP E AR ARK FE RGO gk A 2% 0k (0%, 2017) o SRR SR T8 E S
A GS(2019)3082 5 [FAnHE HuE il 7, i I TeAS #es

1.2 RE—BEIHEINERTE
KHIWAE | B MR BOTEE R 18 (EIHD fHERRGE. PE | B0 MR ECN:

F(x) = em¢ "™ (1)
a=4 (2)
(1
C
u=x—-2 (3)
a

i N BCRIGE, w N AR AL B S H o AT REZH o u Al o SEEAK A REAT 5% C MG 8 &
B, ONEME, o ubriEZE, HHROTEMAEIES S CERGMAEMTE (6B50009-2012)) (e ARIE
AN D5 R 2 3 e Ffs A eh e N BRI ] R 5 o M B A A e RS 2012)

Bk, EIUA R FERIEK M dx, R N R E 3 55 I3 2 # 50 A ope \ R RN ] [ 525 & 1



BRI R, 2012) A% N RE
xR=u—§m@(%%] (4)
1.3 REITHE
MR GRS EHMTE (GB50009-2012)) (v N RFLANE 41 55 Ik 2 22 15 A h i N R SL AN [E H
FRE BRI AR, 2012), REwpitH AR N:
wp = 2 pv? (5)
K p A TEE, vERKRGE.
E I (4 FR KX THEAF N RAF RIS EA KT, B & R 2 PR 583N
SEBRRUE, e H H R RS BB RUE,  E R OR RO A3 B AR K KU
1. 4 77 5 i FL 2R B O R K XU E DU 8
R T35 1 A [ 3933 % 1 8 P BB AR AT v AN 7], ) BT AR 9 AR T B SR AN A
[7] o % b 3= A FH 1) 22 AR A B ATl o, e AN ) SR T 4 2y v ZGRR i K KU L2 10a. 15a.
30a. 50a. 100a (K 1). &5 LB NIERITRKRES N EE, ASCHE PN 5a, BIAWE T

28 1% 114 i R X EE LA 2 N 5a. 10a. 15a. 30a. 50a. 100a —if.
=T 1 MR R A AR A R R B R E

Table 1 Provisions of the transmission/line standards on the recurrence period of wind speed
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Fig. 7 Disaster risk assessment of transmission lines exposed to gale Fig.8 Distribution of power disaster-striken stations during Typhoon
caused by Typhoon Meranti in 13-16 september 2016 based on the disaster Meranti in 13-16 September 2016 based on disaster reports from
assessment model for transmission lines under typhoon gale meteorological departments
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Table 4 Comparison of Typhoon Meranti in 2016 between the observation reports and the disaster assessment results based on the

disaster assessment model for transmission lines under typhoon gale
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Fig. 9 Disaster risk assessment results of transmission lines exposed to Fig.10 Distribution of power disaster-striken stations during Typhoon
gale caused by Typhoon Mangkhut in 14-17 September 2018 based on the Mangkhut in 14-17 September 2018 based on disaster reports from
disaster assessment model for transmission lines under typhoon gale meteorological departments
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