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Fig.1 Static typhoon model
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Fig.2 Principle of identifying radius of eye by

using near ground meteorological station
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Fig.3 Micro-meteorological model of valley

B3, s A—D R I 5 85 E FLF 3 00 o 2k Bt
ABFICD A 5 E R F 2Z [B] B BE R L WM IR 1)
Fa B, L 24 LA B 38 v B e R B R TR ey
TREE H; V, ANV, 53 W E S XGEE 5 VR R
AR AT H XU o D7 A 1T Ah UV, AT AR 4R 5 2
T A AT B TR R AR TR SR A

U 23 11 A JRL T o] e ok

V.=V, 1+0.8ﬂ— 0.266 (5)
1
Hrp, 0V, SLEBEF IS . YT X358 h

2T E 0 MELIARHUES , )6 058 0.
6 WA e IR B A48 T3, i 73

Uit KGR V,, 2 0 M XGE V00 S AR ]
ESLYSE
Vgroundzvoul e_a[g (6)

Forp, o R 0 R B AR SO B R 8 h e, o UK
MV, RV, HIEFE]

RsEdE R X A 2 A~ 52 B €D 1 FG A VIR
Wit X LA T 2R

D= [V, dt=(V, V) (7)
WD DX 1 -2 R o] I AL 3R 7R A
V.=D,It, (8)

K(6)—) P ALK AFIENX . AP o fd
BOERRIT

(AR L2 65 XU ) 0 37 i v, 4 Bk % A e
BB, Bl iein X BAE D, 5



£ 18

FH, 45 iR 5 KEREE T 25 S8 GOt D 3% A0 i HL i T 4 2 AR A O ik @

(2) 454 & Y [ 3T Hb TE F 2h 3 5 0k XU o
(IR B (AR AL B IR i 8 LS B KA B T
BV BV s

G ER (DA «fF.

32 FHRIES KISHEE RSB EITE

FEF 13T A Tl o7 By L B BT 2 X
AT IASE LR 3 5

(1) - b e i 35 Fr Ah o7 8 XL P X (4) 3R A5

(2)X%F F ez b il 3%, i SR 4 X (4) A8
U 73 W A XUV, AR B 2 (5) T B Br A 7
R

(3) X T T 23 i 17 A e DX 3 fr i L 3%, P
38 T T b A7 5 XUk

B8 F) 1.3 71w i 52 RURTE i S0 R 2 Y
255 B L R A SRl R 4R 2 s RS XSG
1T B i R 3 (e 2 v RS- s Ak, BRI 4 8 1—3)
R 2R, LA R KA F T Ay i v 125 (] 4
B3 4.5) R R 2

4 AEHBEAAENEBE

Fig.4 Transmission towers in different locations
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Fig.5 Failure probability curve of transmission tower

in normal climate condition
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Table 2 System state( failure probability is larger than 0.012)
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7 {L]772371 ’L]772371]] ’L23724’Ll7723711 ’L]9725’LI]716’L13715} 001843
8 {[‘1772371 ’[‘17*237111’|‘23724’]‘I3714’ ‘]9725"‘]]716’]43715} 001429
9 {L]7—23—| ’ L]7—23—]]I ’Ll7—23—ﬂ ’LIS—M’ L]9—25 ’Ll]—IG’LIS—IS} 0014 17
10 ““]77234 ’L23724’L177237" ’Ll3714’L]Q*ZS’Lllflé’LISfIS} 001203
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Safety probability assessment method considering micro-topography for
transmission grid under strong typhoon environment
WANG Zebin',WANG Songyan',CHEN Ying’,CHEN Ning’,CHEN Bin*,YU Jilai'

(1. School of Electrical Engineering and Automation,Harbin Institute of Technology,Harbin 150001, China;
2. Xiamen Power Supply Company of State Grid Fujian Electric Power Company,Xiamen 361000, China;
3. China Electric Power Research Institute,Nanjing 210003, China;

4. Fujian Electric Power Research Institute,Fuzhou 350023, China)

Abstract: A method considering micro-topography for evaluating the safety probability of the transmission
grid under strong typhoon environment is proposed. According to the data from surface automatic meteoro-
logical stations, a typhoon near-surface wind field model for structural security assessment of transmission
towers is proposed. Considering that the damaged power transmission towers are mainly concentrated on the
valley area, the calculation methods of damage mechanism respectively for transmission towers in flat and
valley areas are proposed. By modeling the micro-topography of valley, the empirical formulas of wind
speed in the exit of the valley, the turbulence wind speed and the radius of the turbulent area are ob-
tained to analyze the structural safety of the power transmission towers. It is pointed out that funneling
effect of the valley is of key importance to the structural damage of the power transmission channels du-
ring typhoon. Thus failure probability curves respectively in the normal climate condition and the turbu-
lence condition are computed. The level of power system’s structural safety under typhoon environment is
evaluated. The structural safety of power transmission channels in F province under the influence of Ty-
phoon Meranti in 2016 is evaluated, the results verify that the proposed method is effective and can be
used pragmatically in an actual system operation. The evaluation results can provide an important basis for
the safety check and material allocation of the grid operation and maintenance department.

Key words: power transmission network; typhoon; tropical cyclone; funneling effect; power system structural

security ; models
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Table A1 Tower structure failure statistics of Meranti
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Fig.A2 Schematic diagram of funneling effect
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Fig.A3 Effect of funneling effect on structure safety of transmission tower in valley
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Fig.A4 Simulative results of fluid mechanics in area of Shidou reservoir
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Table B2 Meteorological information of typhoon Meranti
N 10 2R el
IS ) HHEXGE/ (m e s-1) LA () 7 A A4 /km
F42/km
01:00 50 (118.5, 24.1) 200 80
02:00 50 (118.4, 24.3) 200 80
03:00 50 (118.3, 24.5) 200 80
04:00 48 (118.1, 24.7) 200 80
05:00 45 (117.9, 24.8) 200 80
06:00 42 (117.8, 24.9) 200 80
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Table C1 Failure probability of transmission channel in each time

I [] iy FRLIEE KRR
02:00 it 0
L3134 0.0013
L3034 0.0013
03:00 L3334 0.0013
L2227 0.0007
L2031 0.0003
b 0
L17-23m 0.6250
Lizasi 0.6053
Loz 0.5402
Lisaa 0.4390
04:00 Liz23a 0.4355
Lig2s 0.4263
Liie 0.4177
L1315 0.3527
La227. 0.1520
L1723, 0.8985
L17-23-m 0.8910
Las2a 0.8343
L1723 0.7679
05:00 Liz1a 0.7179
Lig-25 0.6878
Lizae 0.6497
Lizs 0.6389
L2031 0.2983
06:00 iz 0
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