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Optimizing electric power robot design for broken-strand repair tasks
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(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China; 2. State Grid Shanxi Electric Power
Company Maintenance Company, Taiyuan 030200, China)

Abstract; Power transmission line maintenance robots that focus on repairing broken strands are required to
complete complex maintenance tasks in the field. Designing the appropriate mechanisms based on the features of the
given maintenance tasks can enhance operational performance and ensure operational quality. In this paper, we
present various mechanisms that align broken-strand repair tasks with power transmission line maintenance robots.
More specifically, our design focuses on the objectives of walking, negotiating obstacles, and sorting wires, all in
conjunction with handling outer environment constraints and the mechanisms of movement, crossing obstacles, and
performing repairs. We designed an optimized driving wheel to serve as the mechanism of movement to increase the
adhesive force and lessen the inherent track slippage. We also designed passive rotary joints as the mechanism for
crossing obstacles to ensure safety. Finally, we designed a spiral resetting-type sorting tool to serve as the broken-
strand repair mechanism in eliminating reclinate broken strands. Given these designs, through theoretical analysis,
comparative simulations, and experiments, we analyzed the feasibility, stability, and reasonability of our robot
design for walking, crossing obstacles, and repairing broken strands.

Keywords : robot applications ; mechanism design ; robot development ; robot system ; power line ; maintenance ; grid ;

robot control
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Fig.2 Broken strand repair robot
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1T B R EE B AT 105 TP R A, aT R

MRS A AR (AR RE D 5 REht e B h 56 2
D>2h , BETALA A AT LA E R T, anlel 5 frs

5 TWIHKXTEE

Fig.5 Obstacle-crossing without passive joints
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Fig.7 Force analysis of obstacle-crossing
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research results, system developments, and practical experiences in these emerging fields. Following the successes of the
previous BigComp conferences in Bangkok, Thailand (2014) , Jeju, Korea (2015), Hong Kong, China (2016), Jeju,
Korea (2017), the 2018 IEEE International Conference on Big Data and Smart Computing (IEEE BigComp 2018) will be
held in January 15-17, 2018, Shanghai, China. The conference is co—sponsored by IEEE and KIISE. IEEE BigComp
2018 invites authors to submit original research papers and original work —in —progress reports on big data and smart
computing.

Website ; hitp ://www.bigcomputing.org/



