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Dynamic characteristics of electric transmission lines
undergone blasting de-icing
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Abstract: In order to study the dynamic characteristics of electric transmission lines undergone blasting de-icing and the
corresponding de-icing effects, model experiments on the isolated transmission lines with a span of 50 m were carried out. The
artificial icing was performed out and the detonating cords preset at the lower sides of the transmission lines were detonated to
remove partial ice covers of the transmission lines. The displacements and dynamic tensions of three kinds of transmission
lines were measured during blasting de-icing. The blasting load was simplified as a triangular wave load, and the experimental
conditions were simulated and verified by the finite element software ABAQUS. Furthermore, the effects of the de-icing
positions on the jumping height and dynamic tension were explored when the ice was removed by twenty percent. The results
show that for glaze ice, the blasting action can only cause the ice to fall off in the blasting area of the transmission lines. The
amplitudes of the jumping and dynamic tension induced by blasting de-icing are greater than those by natural de-icing at the
same locations, and their changing trends with de-icing location are similar to those by natural de-icing. Compared with the
conductor, the jump amplitudes of the ground wire and the optical cable are more significantly affected by blasting.
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(a) Tension sensor (b) Pull line displacement sensor
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Fig. 1 Installation of sensors
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Fig. 2 Experimental model

R AL A N EY503-5000 251, S FE 5 000 mm, &R &K B 5 mm; $7 115 Beds H STC-1 500 kg,
FEFIFH DH3820 i 3 it 45 07 A2 I3 43 BT 22 0 R A - 1 S 36 85080, SRAEAI R 50 Hz,,

T PR AR R UK S 30 v, SR i Pl R A 7 R R R SRS SR N T U i v e e 1 LS
TEVK, 78 VKR B — o JREJE Il Ao 5 | A S b 2R 25 ok AR By P e e o T R UK, RS I RS B B P 2k
PR 9 X 48 5% LAt A S DK P R ), D R K IR 3 2o A LR A RS Rk T B AR b K SR R R TE
FER 1L MR 3 OGS 4 b, Lk 2 ANE IR R, FH TS R i F 2 R M R K X2 S 2 vk
Mo RS, TR SR AT N 7 UK X o 0 e ol 0 UK 0 Y SRR B, AN 1 AR [ B UK A% R F
T3 o8 S0, DRI 6 = Aol R R R AT — U B R K S 56, 38 A PR T vk X S 56 T B R A A L 56
TIE, PR — 25 ) F S ASE DU I R B 057 %t s A e M A S i o S v, S i B B 37 8 R e X S 3 28
T, B2 0 SRR I RE AL, Lk Hhg RO 20 9l fa] PR Bk 3 Be L 2 BEAl 1 BRSIR R,
] — i L 2R L PR R 2 R A T, HE i SR A TS R, R SRR O A B A 3
Bk, 9256 T 003 2.

Detonating  Detonating

fuse tube
Conductor 1 Area | ! Area 2 Area 3
6m S5m S5Sm 5m Sm 5m 16
Ground wire 3 Aread iArea 5
26.5m Am  6m L_4_HTJ
Optical cable 4 Area 6
16.5 m 5.5m 28 m

K3 SRR
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(a) Icing of conductor (b) Icing of ground wire
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Fig. 4 Artificial icing on surface of overhead transmission line
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Fig. 5 Icing situation of overhead transmission line after blasting
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Fig. 6 Acceleration curves of conductor with position at different times
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Fig. 9 Mid-point displacement and end tensions under condition 3
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Fig. 11 Peak values of dynamic tension of transmission line at different de-icing positions
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