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Analysis of transmission pole collapse damage pattern and
development of safety protection device

MENG Wenfu, DAI Zhangyin, CHEN Youcheng
(Mining College, Guizhou University, Guiyang, Guizhou 550025, China)

Abstract: In order to solve the impact of transmission pole collapse accidents on the stable operation of the power system and
safeguard power transmission, a transmission pole safety protection device was researched and manufactured with the
transmission pole as the research object. Based on the analysis of typical accidents of transmission pole collapse, the mechanical
characteristics of the collapse damage of transmission poles were clarified, the damage mode were mastered, the corresponding
structure of the safety protection device of transmission poles was designed, and a simulation experiment platform to verify the
practical effectiveness of the device was built. The results show that the main mode of transmission pole collapse damage is the
tension generated by the foreign objects overriding the transmission line and acting on the transmission pole body along the line,
which will lead to the collapse damage of the transmission pole when it exceeds the damage threshold of the transmission pole.
The transmission pole safety protection device unloads the load by sacrificing the weak link, and accurately protects the

transmission pole. The device can reduce all kinds of disasters on the transmission pole damage and losses due to the collapse
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accident of the pole, improve the emergency repair efficiency and the reliability of power supply. The developed safety

protection device for transmission poles is characterized by simple structure and wide applicability, which can provide new

reference for the disaster prevention in distribution network system.
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Tab. 1 Typical cases of transmission pole collapse accidents
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Fig.1 Damage diagram of transmission tower of distribution network line

1.2 BSREXSH

i AT 3 LA R 2 1 22 Ol WP 2 A L i LA AT
f P 2 0 1 i R L O — A A R 52 T g
WA AR B 2 B Y R R E R

SHEM  F<r,

F~Fy

a) Hr 4B YK

Fﬁké%

@b&’%ﬁ%

b) AT AR

WL 7 K O R AT 4y S 3R BLRKOT 2 2600 O
e Ao 2 A P T T AT AL 2 R AT A R
1 (L AN A0 2 3 R AT B IR . AR AT B K £ 45
N H 7 2 AN 2 .

@ (R,
b

) ST AR

b

T afitikFs bAiUFE B KT B B RN Fy K RRMES Fy . F—WFRE F,. F, W&k,
B2 BAKREG AR X A

Fig. 2 Collapse failure mode diagram of transmission pole in ice-covered state
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Fig. 3 Schematic diagram of the safety protection

device structure
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Fig. 4  Overall installation layout of the safety protection device
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Fig. 5 Shear test diagram of shear bolt
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Fig. 6 Shear bolt shear test data chart
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Fig. 7 Working schematic diagram of the safety

protection device
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Fig. 8 Simulation experiment wiring diagram
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Fig.9 Device damage diagram
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