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Design and preparation of a 10 kV lightweight hot stick

WANG Yuepeng', MENG Yifei', DU Bingchao', ZHANG lJiaxing', ZHAO Panpan', LI Chuanyang®’

(1. State Grid Beijing Electrical Power Company, Beijing 102200, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: First, the dimensions and material properties of imported hot sticks were measured and characterized to determine
their mechanical and electrical performance parameters. Then, based on the parameters of the imported products and the
existing manufacturing process of hot sticks, simulation design and process optimization were conducted. Finally, a hot stick
was fabricated using pultrusion process, and its mechanical and electrical performance were tested. The results show that on
the basis of mechanical and electrical physical fields simulations and systematic experimental validation, a domestic
lightweight hot stick is successfully developed, and its maximum deflection difference does not exceed 13.2 mm. After 9
times of withstand voltage test under dry conditions, no breakdown, flashover or overheating occur in the hot stick.
Moreover, compared with the ordinary domestic hot stick, the prepared hot stick has reduced its unit weight by 29.9%.
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Table 1 Key performance parameters of imported and

domestic hot sticks
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/mm w/g  JE/MPa JE/MPa  /(N/mm?)

HEOHEAERT 2026 417 265 219 5.18
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Table 2 Performance parameters of glass fibers

— P ey P AR &
/GPa /(g/cm®) /(GPa-cm’/g)

E 435 2F 70~75 2.6~2.7 27~29

HMG S 2B 4F 87~90 2.5~26 32~34

THM-1 S i34 >92 2.5~2.6 32~36

Max:11.723 mm—
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Table 3 Deflection criteria of hot sticks

A% /mm Fy/N P 228 /mm
36 1300 <25
30 1 000 <14
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Table 4 Leakage current criteria of hot stick
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Fig.1 Mechanical simulation results of the hot stick
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Fig.2 Current field simulation results of the hot stick
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Fig.3 Hot stick sample
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Table 5 Manufacturing process of test samples
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Fig.4 Schematic diagram of the winding angle
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Fig.5 Comparison of bending resistance of samples with

different winding angles
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Table 6 Deflection of the sample with 30° winding angle
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Table 8 Withstand voltage test results of hot stick
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Table 7 Deflection of hot stick manufactured by

pultrusion process

LAEE  bpdEfE/mm  F/3/mm  2F/3/mm  $/¥ Z{H/mm
0° 9.14 22.01 12.87
90° 9.15 22.00 12.85
<14
180° 9.29 2249 13.20
270° 9.07 21.95 12.88
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