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Tab.1 Statistics of disaster accident frequency of power

grid in northern Hebei during 2005 —2017
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Fig.1 Annual changes of disaster accident frequency

of power grid in northern Hebei from 2005 to 2017
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Fig.2 Monthly variations of disasters accident frequency

of power grid in northern Hebei from 2005 to 2017
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Fig.3 Spatial distribution of meteorological

disaster accident risk of transmission line

in northern Hebei from 2005 to 2017
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Fig.4 Topography of northern Hebei Province
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Temporal - spatial Distribution Characteristics of Power Grid Disaster
Accidents and Risk Assessment in Northern Hebei

WANG Jie', FU Guigin'*, WU Huigin', QI Yuchao', ZHAO Zengbao'

(1. Hebei Provincial Meteorology Service Center, Shijiazhuang 050021, China;
2. Key Laboratory for Meteorology and Ecological Environment of Hebei Province, Shijiazhuang 050021, China)

Abstract : Based on daily disaster and accident information of transmission lines in power grid of northern Hebei Province and meteoro-
logical observation data from 2005 to 2017, the temporal and spatial distribution characteristics of disaster accidents of power grid were
statistically analyzed, and the meteorological disaster risk of transmission lines were assessed. The results are as follows: (1) There
were diverse disasters causing accidents of transmission lines in power grid of northern Hebei Province during 2005 —2017, mainly in-
cluding lightning disaster, ice disaster, windage yaw and pollution flashover, and their distributions were very uneven. The frequency
of transmission line accidents causing by lightning disaster was most, and it accounted for 70. 1% of total accidents, while the propor-
tion of pollution flashover was least (3.8% ). (2) The frequency of lightning disaster accidents was the first in power grid accidents in
five cities of northern Hebei Province, but the effects of ice disaster, windage yaw and pollution flashover on transmission lines were
different in different areas. The effect of ice disaster and windage yaw on power grid in Zhangjiakou was greater, while for windage
yaw, ice disaster and pollution flashover in Tangshan it was greater. The meteorological disasters had a few influence except lightning
disaster on power grid in Chengde, Qinhuangdao and Langfang. (3) The monthly distribution curve of accident frequency of power grid
in northern Hebei presented a double peak shape, the major and secondary peaks occurred in June to August and November, respec-
tively, and the lightning disaster mainly caused power grid accidents in major peak period, while the ice disaster was main in secondary
peak period. The various disaster accidents of transmission line in northern Hebei Province hadn’ t obvious change trend during 2005 —
2017. (4) The risk of meteorological disasters causing transmission line accidents was high in eastern part of Zhangjiakou, western and
southern part of Chengde, northern part of Tangshan, while it was relatively low in southern part of Tangshan, southern part of Qin-
huangdao, eastern part of Langfang and central Zhangjiakou. The risk in other region was moderate.

Key words: power grid in northern Hebei Province; disaster accidents; spatial and temporal distribution; risk assessment



