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Automatic leveling platform and control system for sag measurement of
overhead transmission lines

ZHANG Shuo', ZHOU Xiaofa®, FANG Yu', ZHANG Aihua', FAN Diqing', CHEN Shufan®*, XIN Yuanzhong®, RU Tianyun®

(1 School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China;
2 State Grid Shanghai Electric Power Company, Shanghai 200122, China)

Abstract: An automatic leveling platform and its control system are designed for intelligent sag measuring instrument of overhead
transmission lines. The platform adopts a three—point support, two —point—by—height leveling method, with three ball —hinged
supports and two filament stepper motors for platform angle adjustment. The platform’s tilt angle is monitored and fed back by the
dual-axis tilt sensor in real time, and a programmable logic controller is used for the control system to achieve fast adjustment speed
and high precision. Prototype experimental results show that the leveling platform can be leveled within 100 s with an accuracy of
+0.05° in the small angle range, and can achieve fast and high — precision automatic leveling on various complex surfaces in
coordination with a tripod, meeting the performance index requirements of intelligent sag measuring instrument of overhead
transmission lines.
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Fig. 1 Automatic leveling platform structure
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Fig. 2 Control system framework diagram
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Fig. 3 Automatic leveling strategy
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Fig. 4 Automatic leveling process
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Fig. 5 Control system hardware connection diagram
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Table 1 Screw stepper motor parameters
ﬂiﬁﬁﬁl/( °) A/ mm YT S FE/mm 505
1.8 0.007 9 1.5875 32
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Fig. 6 Control program section ladder diagram
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Table 2 Automatic leveling experiment records

SLE A Witk o/ (°) WLk B/ (°) YR o/ (°)  FEREB/(°) V-] /s
B <-0.05 -2.339 8 -1.868 2 -0.005 4 -0.013 6 54
B > 0.05 -2.290 2 0.858 2 0.025 2 0.030 4 39
-0.05<B < 0.05 -1.820 6 0.002 6 0.011 4 -0.013 4 26
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Fig.7 X and Y axis inclination curves during leveling
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