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Abstract

Addressing the issue of regular cleaning of overhead contact system (OCS) insulators to prevent
pollution flashover, this paper compares and analyzes various cleaning technologies, including
manual scrubbing, mechanically assisted cleaning, dry ice cleaning, laser cleaning, and live water
washing, based on the development history and technological evolution direction of cleaning tech-
niques. Focusing on the automation and intelligence upgrade needs of insulator cleaning technology,
the paper delves into the technological iterations required for the automation upgrade of live water
washing technology, such as high-precision identification and positioning, automatic tracking and
aiming, and intelligent control systems. Taking automatic water washing technology as an example,
the paper proposes the construction concept of an intelligent operation and maintenance platform
for OCS insulators and details its composition and required technological reserves, providing new
ideas for the construction and development of an intelligent operation and maintenance system for
OCS insulators.
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Figure 1. Manual scrubbing
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Figure 2. Large robotic arm assisted cleaning
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Figure 3. Dry ice cleaning (assisted by lifting platform)
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Figure 4. Drone cleaning
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Figure 5. Schematic diagram of the composition of the electric water flushing de-
vice
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Figure 6. Schematic diagram of the composition of the electric
water flushing device
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Figure 7. Water flushing operation scenario

7. K AElliA =

DOI: 10.12677/sea.2025.145095 1072 OISR


https://doi.org/10.12677/sea.2025.145095

2.4.4. BERIKAFHARHAR

BRI RTEVOR S e TE. WELGRSE S M, AR ET P\ R RS
FEF MRS, TR Il A A RROK AT, RN R TR B AR . AR N TR, Kk
P B OEWRRIR T 57 3h50 R, Mk 7 AN TBICHIE M arE, BN TP UEs R EAN RN T
VESRSS, HE—BWR 57 shomfE, Bk Krge ARSI Fo b de B 7 B2,

VAR B B K ek T R R R, @ B S K eV E g e i = AT S, Rk
N ATHDG S N B e, B AR R TR AR T 0, LA oK gk . 1R B Sk (e 7
TR N R AR B R, XK, PR RCR A, K BRI 9%

BB T RARARIRE, (AN AS BRI R T NI B = NS
AN X, EAMX IR E H KM, E N KO E K, BB KR B S AN S R P R Gtk
BE AN A BhKML, 3 N KRR E SN B SR AR OE R, SIERE N A LE E PRI
SR = A B B

Figure 8. Schematic diagram of twin water flushing method
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Table 1. Comparison of characteristics of different cleaning methods
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Figure 9. Schematic diagram of multimodal fusion
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Figure 10. Schematic diagram of automatic tracking and aiming
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Figure 11. Schematic diagram of real-time status correction technology
roadmap
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Figure 12. Schematic diagram of automatic water cannon structure
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Figure 13. Schematic diagram of automatic control technology roadmap
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Figure 14. Schematic diagram of intelligent operation and maintenance system for con-
tact network insulators
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