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A typhoon risk early warning method for power transmission line considering micro-terrain correction

BAO Bo', CHENG Ren-li', XIONG Xiao-fu?>, WENG Shi-jie?, WANG Jian
(1. Shenzhen Power Grid Co. Ltd., Shenzhen 518000, China; 2. State Key Laboratory of Power Transmission Equipment & System
Security and New Technology, Chongqing University, Chongqing 400044, China)

Abstract: When a typhoon transits a region, the accidents of line breakage and tower collapse often occur due to the large wind force,
so it is one of the natural disasters which are the most threat to operational reliability of transmission lines in coastal areas. Because of
the high risk of typhoon disaster, establishing a typhoon early warning system is more economical and efficient to enhance the ability
of power grid to withstand typhoon disasters. The existing typhoon risk early warning method for power grid uses the regional
forecasting wind speed provided by the meteorological agency directly, which does not take the influence of micro-terrain around
specific line on the wind speed into account, thus the missed alarm and false alarm are easy to appear. Therefore, a typhoon risk early
warning method for power transmission line considering micro-terrain correction is proposed in this paper. The warning area is
divided into 0.01°x0.01° grids by longitude and latitude in this method, and transmission equipment in each grid is associated with
the microclimate information and micro-terrain information of the grid. The calculation method of correction factor of wind speed for
transmission line under micro-terrain conditions is set up, in order to identify the set of lines that may suffer from typhoon disaster
more accurately, and early warning is conducted according to risk level. The feasibility of this method is proved by an instance.
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Fig. 1 Architecture diagram of typhoon risk early warning

system for transmission line
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Table 2 Indexes of typhoon risk early warning for

transmission line
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Fig. 2 Analysis diagram of line breakage and tower collapse

risk early warning for power grid under typhoon

5 WAE 24 h WISTIER 5)), B8

00
ool @
M) ¢ I Z )5 5 Krpi g 26 5 0 (3) ~ NG H .
Pﬂ
3
Y= |0024h| J’24h J’o) 3)
os(whcosy0 -cosy,—cos(y,—¥,)
f=cos™ 1
COSY,-COSY,
x40 x,,, =X,
R ®

Xh, R AHEREAE, BHCPEEAAE 6 371 km,
R RNTE L 00 BRI BR AT, ) A R i i
BRAR, AR SR Y = B Al
FERIFN = 1 SR BOR [P RSB R A
ZHIT ARSI, HATEHE LA 3] ¢
I 2 )5 1 X 10 XU AT, DRI 2% SR R T 10
R B (6) 4 H
Rl =max R, R}" | (6)

{EAFE B B fo PTAR YR 5 2 E o SEfs TR,
%%EEﬂ%ﬁéﬁﬁ@Wﬁﬁﬁ&%mﬁth
(|A]F% 3 hy 6 hy 12 h 5 24 h) | 24~48 h (5] FE 6 h.
12h 5,24 h) F148 h~72 h (H&EAJR% 12 h 5% 24 h)

()5 R 1 5 R 3 IR X TR — T
F BRI AR SAEANKPAAEZE S, eIk Y]

RATHRIS A R A AR 5 —J7, b T 7385
RGeS, DT R 50 i ) a) B 2o ]



_82- CE R R R EEL

1% 0~24 h F1 24~48 h 73 BUR /I FIeR I 18] 18] e
BT TS 5

(2) HEFFEHE 110 kV XKLL RS ISEA
Pt KU kT 23.5 mysBY, PRI AR R 2] X
Rl R 52 6 KGR M AR (R e s s i 5, B
BRI PTAT RS (R RS TH0 k(s )3 ¢ 2 X
HUL RO, (XY, ) HIFEES s S 21 & K2 XU >
R BIIRANGR: # s KT R, WHAK M A
ZE 82 6 RGN, AR RSN, Rz, W
ARG I ZEERAE ¢ 215 52 6 KEE TR,
A O . B

{s >Ry, B NEEHEN, oA ™

s<R), ZENRGEMBK, A HHBRA

Hrp,

s:R-arccos[siny-sinyt+c0sy-cosyt-cos(xt—x)} (8)

£ AT LA E 24 h N 32 6 UGS ISR IR 2 it B
G, TR REARYE DL b vk AL v 2 S e R
[F) 9 ] o

WRGAENZ) T 6 TAF, PV SR A& AL ne, J5
h A PR, PV SE N RS, P RIS ] [R]
B 2, AR, I DR PN e i AT 12 0 RS ) s T B R
H

[T+n-1)t,, T+nt,] )

28 PR BRI E 52 5 MGE IR IR P g S Ho2
M AN ES, AR R g R RS Pl s
FHEU R A A 2 6 AT B 1) 0 XU, b xS
MR R EAT L, e HARI ST FL 2k 15 IUR
W I S5 20
2.3 1T R AR AL 22 M g T KGR I

HAFEERZ, AB R2h RS L s i
DA AT A DI ) BESE, HFARTE [E H AR P
A, AREEBAE LS AT EE IO XA D LAY
o Bk, A ik i 2t T A Tt T2 1) 52 i,
X GJRBRHE AT G KU () A& Tl R v, (25
H 10 moy D), AR P e B 1 AR DA T L
HTEAG 1E 5 A A 26 2% () P R, 515 JE0E R &
THRGEAE ve (E§HE 10 m =) B TEREL, RInl153|
SEDRAERSA 1 T e 5 XU TR 2547
2.3.1 HR AT

XTI X Gk AT 3, FLR XU v, 38 N 7% &
ARSI E S5 A 5, BRIk s I N BIE R AL 7,
HAET 2% (BINGR G BT 1) XUEAE 1E R L
n IR, BRI 7 R

(D R, WK 3, B 1E R4
AR .

O B &b 1EIE R &4 X(10)1H 5.
s —{lﬂc-tana-(l _2.5H)} (10)

s tano by sl L AR XU — DU R 35 B s 4
tana KT 0.3 B 0.3; « A FREL, (L 2.2, 1L
WA 1.4 H O Tis i 4 @(m)s 2 o @it
AT B B A TR I = B, O AT B (R PR v
(m); Y z>25HW, I z=2.5H.

3 ugFnlK R EE
Fig. 3 Diagram for peak and hillside

QX AbFRAL M IE R, "4 3 s, HUA
WEEIE RS, B0 1, g, 13 C B IER
Ben. 434 0.5 Fl 1, AB M BC 8] (& 1E 25044 1
2 AR 5

(2) XFFilfa g, SHE AZERE, 1 n7E
0.75~0.85 IEHL .

(3 XFHXF—8EWAOD. ha, n v7E
1.20~1.50 EHL .

HAAEERZ, 75 CRERGHmERIE) i
B IEAEE SN KA T IHME I, 1 AU 5 XU )
7 RE LG, P DO KU A IE R EL y Nk

y=Jn (11)

2.3.2 LTREffL

[P N S Bl WU WA R R C3: LY S0 B BB
MM TS IE, (RIE g ] LUK B BT 7 Bcs
RN, METELUHE A TRENA. Kt Eik
R S, R4 T TRR R ik

(1) H. tana WfRifh: —RRIZHEL WL
ALK, AR BRI ST M g v BN SRR, DRI
AHXT HBTHI = h 76 50~100 m fH A 135, ek
Z NV R IX AR G Hu X 1, HBCR 75 m, tana
R 0.15 AR HTHI = B2 h 76 100~200 m #1115
M2, RE hEmGaiX . EEMmX AL, H
Ul 150 m, tana BN 0.2 S5 Je B A6 M T = B h
7E 200 m BA BRI T 28, 22 b X
M, HEBUCN 350 m, tana BUN 0.3. fifb)E, T
B AMMEIE REL np U RERR S R AL,
R 3,



o, %F

PR R G I 1R a2 5 XUXUS IV 5 ik

- 83 -

&3 TARMEIERE: BLitER
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Fig. 4 Diagram for simplified location of tower
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Table 4 Simplified calculation table for correction factor of

micro-terrain
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Table 5 Basic information table for correction factor of

micro-terrain
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Table 7 Example of releasing information of typhoon risk early

warning system for transmission line
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Table 6 Rank table of early warning corrected by micro-terrain
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Table 8 Computation sheet of typhoon risk early warning for transmission line
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