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Study of Meteorological Indices for Transmission Line Galloping

in Henan Power Grid

WANG Binglan' SONG Lili" YUAN Chunhong' ZHOU Ning?

ZHANG Xiaofei* YUAN Sikun®
1 CMA Public Meteorological Service Centre, Beijing 100081

2 Electric Power Research Institute of State Grid Henan Electric Power Company, Zhengzhou 450052

Abstract: Using data of power transmission line galloping (which happened 3 times from 2009 to 2010) in
Henan Province and observations from representative stations, characteristics of line galloping are analyzed
and meteorological indices for transmission line galloping are obtained. It shows that transmission line gal-
loping will happen when the following conditions are satisfied: (1) A cold layer exists near 850 hPa where
the temperature is less than —4'C and a layer warmer than 0°C exists below the cold layer. Alternatively,
a layer warmer than 0'C near 700—850 hPa and a cold layer exists below the warm layer; (2) the differ-
ence between temperature and dew point temperature below 700 hPa is less than 2°C; (3) the surface tem-
perature ranges between —4°C and 1°C, the wind speed is greater than 3 m » s ' and the relative humidity
is greater than 70%. Finally, the meteorological indices are used to draw the galloping distribution map for
the galloping process monitored in 22— 24 November 2015 in Henan Province. It is found the galloping
grids predicted with the indices can cover the galloping monitored tower-poles. Thus, the indices are rea-
sonable and applicable.
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Fig.1 Location of monitored tower-poles (red dot) galloping and sounding stations (green square)
(a) 11—12 November 2009, (b) 9—11 February 2010, (¢) 28 February—1 March 2010
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tower-poles which in 9—10 February 2010
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Table 2 Beginning time of the galloping tower-poles near sounding stations and the weather description

RS BESIT IR %)

KA JHR 23 B4 18 28 2 ] 1)

2009 4F 11 H 11 H 03:00,

2009 4F 11 H 11 H 08:00,2010 4 2 H

oM 20104 2 1 28 [ 17,00 TPRSESIMASONRR R AT,
TR SRS 2039 MW e v, H
- 2009 4£ 11 F 11 H 05.00. d111 7 11 H 08:00 — %] 23:00 % 2009 4 11 /] 11 H 08:00.20:00.2010
il 2010 4 2 4 10 H 08.00 HEWKA.11 H 12 H B hWkE 42 H 10 H 08:00
KA.
500 .
BahEmig—0.6C. K#EM 8 H 05:00 Af I 4R
600 - o b ol . Lo . N TSN —
RFDE sh I B RS A AR, 3 4.9 m 57!,
700} > 1 2010 4F 2 /1 28 H & 3 1 1 H 8880 & 4 i . 5 M
£ g0/ ] ARG R AR B K A S S 1 L R K
X & 2009111100
oo 201002812 | TR SN G R R TG R | A X T A A B
$§gggiii}?2 o %, [ 5c Ml Se B ax Rl R Sl T B & A 22 i XU
1000 - —5— 2010021000 R RIS 5 BOLT4F (2012) BZ5 B AT
20 I -10 =5 0 5 ZE BAF R AR K R AR SRS I T R R B RIS
7/C

&3 53 I 46 B 20 B i i iR A B
Fig. 3 Sounding charts at the moment
of galloping start

PR BB —4~1C, XM#E =3 m s ' XTI
>70%.



112 A, % 943 %
20 20
(a) (b)

15 15

= x =X

BN S N

10 3 10 i

S S &
5 5
0 0

1 3 5 7 9 11 13 15 -8 -6 —4 -2 0 2 4 50 60 70 80 90 100
A B /m - s H I e/ C F PSRRI /%

B4 it A A KO () IR (b) FRT X 8 3 (o) i TG A< 4 B2 R AR A

Fig. 4 Characteristics of wind speed (a), temperature (b) and relative humidity (¢) during galloping
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(Green line shows the beginning time of galloping)
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Fig. 7 Forecasted galloping process from 22 to 24 November 2015

(a) the galloping grid point (red dots) forecasted with sounding and ground indices applied at the same time,

(b) the galloping grid point (red dots) forecasted by only using ground indices

(Green squares represent tower-poles whose galloping was monitored)
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