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Application of Upper Air Sounding Data to the Evaluation

of Power Transmission Line Ice-Coating Accidents
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Abstract: Large-area power transmission line ice-coating accidents occurred in Zhejiang Province early
2008. And the upper air sounding data are used due to the lack of representative ice-coating observations.
The configuration of temperature and humidity factors at various altitudes in the lower atmosphere is also
obtained. It reveals that combination of continuously low temperature and corresponding high humidity fits
the investigation of transmission line incidents so well that it can be regarded as a basic criterion for ice-
coating prediction and early diagnosis. The evaluation indicates that, from middle January to early Febru-
ary in 2008, the continuous occurrence of low temperature accompanied by high humidity was the main fac-
tor of power transmission line ice-coating accidents. In such severe air conditions, the correlation between
intensity of ice-coating and altitude is proved to be positive in the lower boundary layer. Comparisons with
the similar historic weather records point out that, the unprecedented severe meteorological conditions re-
sulted in the extremely severe ice-coating accidents in early 2008.
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Table 1 The statistical results of 500 kV transmission line accidents of various altitudes

IR 0 P B S B {5135 40 R R (A ) W% .
/m /3 g BB/ % BB/ % -

<100 725 0 0 0 0 0
100~200 1231 0 0 0 2 2
200~300 795 6 0.75 3.59 6 12
300~400 584 11 1.88 6.59 3 14
400~500 414 39 9.42 23.35 11 50
500~600 291 52 17.90 31. 14 12 64
600~700 176 38 21.59 22.74 14 52
700~800 86 16 18. 60 9.58 6 22
800~900 35 5 14. 29 2.99 8 13
900~1000 12 0 0 0 0 0

=>1000 5 0 0 0 0 0

A 4354 167 3. 84 99. 98 62 299
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Table 2 The rating index of meteorological

conditions for ice-coating
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Fig. 1 The time series of freezing-level
height at 2000 BT derived from daily

upper air sounding data in early 2008
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Fig. 4 The time series of temperature and relative

humidity at 600 m level derived from daily upper air

sounding data at 0800 BT at Hangzhou in early 2008
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Table 3 The ice-coating index time series at Hangzhou derived from daily upper air sounding data in early 2008

Il /4 H BREE [ m
b T 100 200 300 400 500 600 700 800 900 1000
20080112 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/1 0/1 2/3 2/3
20080113 0/0 0/0 0/2 1/2 1/2 1/2 1/2 2/2 2/2 2/2 4/2
20080114 0/0 1/0 1/0 1/0 2/0 2/0 3/0 4/0 4/0 3/0 0/0
20080115 0/0 0/0 0/0 1/1 1/1 2/1 3/1 3/2 2/2 2/2 2/2
20080116 0/0 1/0 2/0 2/0 3/0 3/0 3/0 2/0 0/0 0/2 0/3
20080117 0/0 0/0 0/0 0/1 0/1 0/1 0/2 2/3 4/3 3/4 3/4
20080118 0/0 0/0 0/0 0/2 0/2 0/2 1/2 2/2 3/3 3/3 3/3
20080119 0/0 0/0 0/0 0/0 0/0 0/0 0/0 2/0 2/0 2/0 2/0
20080120 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/2 0/2
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20080122 0/0 0/0 0/0 1/1 1/1 1/2 2/2 2/2 2/2 2/2 2/2
20080123 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/3 0/4 0/4
20080124 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 3/0 3/0
20080125 0/0 0/1 0/1 0/1 0/2 0/2 0/2 0/3 0/4 3/4 3/3
20080126 0/0 2/2 2/2 2/3 3/3 3/3 2/3 2/3 2/4 3/4 3/4
20080127 0/0 2/2 2/1 2/1 2/1 3/2 3/2 3/2 3/3 3/4 3/4
20080128 0/0 2/0 2/2 2/2 2/2 2/3 3/3 3/3 3/3 3/3 3/3
20080129 0/0 3/0 2/0 3/0 3/0 2/0 2/0 2/0 2/0 3/0 3/0
20080130 0/0 0/0 0/0 0/0 2/0 3/0 2/0 0/0 0/3 0/3 0/3
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20080201 0/0 0/2 0/2 0/3 0/3 0/3 0/3 0/2 0/2 3/2 3/2
20080202 0/0 2/2 2/2 2/3 3/3 3/3 3/3 3/3 3/3 4/4 4/4
20080203 0/0 0/2 0/2 0/3 0/3 0/2 0/2 0/3 0/3 0/3 0/4
LR B 0 13 15 22 25 25 26 28 29 35 34
HIR % 0 28 33 48 54 54 57 61 63 76 74
S M AR R K 0 0.52 0.59 0.87 1.07 1.13 1. 26 1.50 1.72 2.17 2.22
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Fig. 5 The comparison of average ice-coating
index of various heights between three severe
freezing weather records in Hangzhou
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Iz 25 AR s R 0 CRL B W1 A 22 H
H25—28H.2H 12 HERHEHAWE &ERLXS,
HA, 2 B DK S e — 20 ) I T A XK e

(3) 2008 4F4) {9 R ik 8 B K IR 72 2 O
1977 4FH] s RS0 ) A K 1984 AE47) o (H & AR H 1 2
AR IR 5 T TC B 2% 1R 43 BT 5 2008 4F 9 #i YA 25 1Y
BRI G 55 AR 50 AE i A R I R R AR 1
& 400 m DL F A HLIX .
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