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Characteristics of icing on transmission lines under natural conditions
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Abstract: The icing of transmission lines seriously threatens the safety of power grid. The icing process of
transmission lines is complicated and involves many influential factors. The accurate understanding of the
law of icing is the basis for the establishment and optimization of an icing numerical model. Different kinds
of conductors were tested under natural icing conditions on Xuefeng Mountain Natural Icing Test Base. The
effects of conductor diameter, conductor surface treatment, icing type and torsion on icing process were
studied. The characteristics of icing on conductors with different diameters were analyzed by calculating the
water droplet collision efficiency. The results show that under the natural environment, the wind velocity
was the key factor which determined the rime shape on transmission lines. Meanwhile, the icing thickness
increased nonlinearly with time. The smaller the conductor diameter, the faster the icing thickness

increased. The conductor torsion made the leeward side of conductor turn to the windward side, which
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increased the icing rate. When the icing type became glaze, in addition to the windward wing icing, more
icicles were likely formed under a conductor. As a result, the ice structure became more complex.
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Table 1 The main parameters of 6 different samples
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Fig. 1 Xuefeng Mountain icing test base of
Chongqing University
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Fig. 2 Icing situation on conductor No, 1
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Fig. 3 Icing situation on conductor No. 2
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Fig. 4 Horizontal and vertical icing thickness of conductor

1L 5 T AT, AN [R) B AR A A5 R el L 0 B 7 oK g K ot B89 B ) Al M K o i e 2 g K e b i
[E1) 18 00 2 R 0 R A,y DR DR ) ) S ) e ) A B KR K e B B R T N A

1 5545 2 5 RLERMIFE AR 2 5 S LR mA By KRR X ECRT & BLRE 25 R A3 K B B ok Tk
Y 5 2 L UK K W BN T TC 5 UK TR R L X SR I I K R R S R 3 T 1) B UK K LA — 5 1 PR
VER ABRCR IR 140 B i SR A R AR AR B vk o 01 2 PR R A — 2 B 0KG TR By vk AR F AR
TeAREL .

3~6 5 R T UK T2 X T R R B R ] B AR R A B 1 KR YR T ) KR L HAR
/N KGR RN R 2R LT DK K R AR S IR g LR R R AR TR A ) 2
FHBESIHT AR TR AR 3 2, /N B AR S 4 3% T 1Y) 7K IR 8 P B2 /0N BT DK bR . 3 b 8 U R R T ok O
08 3 THT /K 7 Bl A R A o, BRARTT



% 8 B E L FARFMH T AR TR AR KA

(2]

120 ~
—n— 1 SRR 200 o msammEKLE

100  —o— 15 RERY B KRR —o— 25 RYP B IKIR

—
(=3
o

®©

(=]
e}
(=}

B VKIE B fmm
3

B VKR fmm
3
3

S
(=}

20 e 20
0 . ! 0
60 70 70
(a) 13- FLRBEIKERE (b) 25 RLEIKESE
000 s s mAE 001 o 4 s mkas:
—o— 3R RRYN KL e AT RRY VK
80 80
g g
é 60 %\i 60
Juig uid
@ 40 é 40 -
20 20
e
0. 0 - |. 1 1 1 1 1 ]
0 10 20 30 40 50 60 70
t/h
()35 FLBEIKEE (d) 45 LB KIERE
100 100
—u— 5P KR a6 R
%0 —o— 55 PLRY 1 UK B — o 6T TR EHIKIESE
g c 80
£ E
ool el
%X %
R0l B ool
20 | 20
- — —® I
0 ’: /VI./. - l" i : i 'I 1 1 ] 0 »/-"/I././ 17].(”' I’ o .I B ] 1 1 ’ J
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
t/h t/h
(e) ST FLBIKEE (f) 65 FLEIKIESE

Bs5 6MSLBKREEERKBER(KXKEE)

Fig. 5 Icing thickness of six different conductors (tests)
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Fig. 6 Schematic diagram of calculation of water droplet collision coefficient on conductor
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Fig. 7 Collision efficiency of six conductors under different wind velocity and MVD
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Fig. 8 Rime shapes on conductor No. 1 (long) Fig. 9 Glaze shapes on conductor No. 1 (long)
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Fig. 10 Icicles under conductor during glaze icing
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