%539 B 6 ) HAORMRZEERAREZER Vol. 39 No.6
2024 4 11 A JOURNAL OF ELECTRIC POWER SCIENCE AND TECHNOLOGY Nov. 2024

SIS T B TR, AT A A AR LS AT TS s e B b 0 B S 0], o R S E R S44R,2024,39(6):131-140.
Citation: LEI Ting,ZHONG Liqgiang, WANG Ke, et al. Simulation analysis of electromagnetic protection for control box of live working robot[J].
Journal of Electric Power Science and Technology,2024,39(6):131-140.

..

wREELN = ANEHFHNEREDPITEAR

FOECHARLE MK L R
(L 2R L R A R TFAT AN i R F T B, 7 28 )M 5100805 2. 1 J5 L I HL 1 R B4 A BRZA w1, )R 1791 510080
BLKUH T R EFE TR, MM K1, 410114)

B F AR LA AR R G B 32 e T A FL 2 A 5 L R PR B R i O O B PIL s AR 25 R PR B T AR
Nl By T S o i R A A LR L L AR R LA L RGBT T O B S, BT B — R R A RE A H e B 4
FEHIALAR , 5 B ALAR FLAE AR /I BChE 18] B 55 D5 300F 5% 8 RE S I o T 2o FL 4 HLRE R 5 B ANSY'S £y
HL 0 UE AT T FL AT 5 8 1Y 0 R R ORI B ELAE SRR T, BT A BILAR P R B I T [ O SR o
HLPLAS ATEIZFRSE P RE RS 52 A% b T AR 55K, HoAT R4 il TR S A

X AR AL TEHIILAS ; BT 57 5 DR iR

DOI:10.19781/j.issn.1673-9140.2024.06.014  HESEKS:TM863  XEHS:1673-9140(2024)06-0131-10

Simulation analysis of electromagnetic protection for control box of live working robot

LEI Ting"*, ZHONG Ligiang"*, WANG Ke'?, WEN Yi’, FAN Shaosheng’
(1.Electric Power Research Institute , Guangdong Power Grid., Co., Ltd., Guangzhou 510080, China; 2.China Southern Power Grid
Technology Co., Ltd., Guangzhou 510080, China; 3.School of Electrical & Information Engineering,
Changsha University of Science & Technology, Changsha 410114, China)

Abstract: The control system of the live working robot is highly susceptible to the strong electromagnetic environment
of high-voltage transmission lines. In order to ensure the reliability of the robot’ s operation in harsh electromagnetic
environments, a simulation study is conducted on the electromagnetic protection for the control box of the live working
robot for transmission lines. An electromagnetic protection control box with certain shielding efficiency is designed,
which considers the influence of factors such as the shape, size, number, and spacing of the box’ s holes and seams on
the shielding efficiency. Through the ANSYS simulation of the electromagnetic coupling model of the holes and seams,
it is verified that the design has high accuracy and shielding efficiency. The simulation results also prove that the
electromagnetic environment inside the designed box is far below Chinese and international standards, and the live
working robot can complete various work in this environment, which has good engineering practicability.
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Figure 1 A rectangular thin-walled cavity
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Figure 2 Rectangular shield of thin-walled cavity
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Figure 3 Robot’s box structure
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Figure 4 Box simulation
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Figure 5 Simulation results of boxes without

holes and seams
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Figure 10 Shielding curves at different frequency bands and

with different holes and seams
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Figure 16 Simulation results of control box with 1>X1 hole array
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Figure 17 Simulation results of control box with 2X 2 hole array
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Figure 18 Simulation results of control box with 4 X 4 hole array
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Figure 19 Shielding efficiency curves at different frequency

bands and with different hole array quantities
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Figure 20 Hole array spacing
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Figure 21 Simulation results of control box with

d,=d,=10 mm hole array
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Figure 22  Simulation results of control box with

d,=d,=15 mm hole array
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Figure 23  Simulation results of control box with

d,=d,=20 mm hole array
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Figure 24 Shielding efficiency curves at different frequency

bands and with different hole spacing
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Figure 26 Electromagnetic simulation results of robot
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