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Study on laser removal technology of foreign bodies on cvervcad transmission lines
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Abstract: In order to solve the problem that the traditional .~ (s <nd methods can not meet the requirement of clearing
foreign object debris economically, efficiently and safely, the wewo! of clearing foreign object debris on overhead power lines
with land-based directed energy laser remotely was pronosed. Thzoretical analysis, finite element simulation and experimental
verification were carried out. Based on the above resear:n, th> apparatus for removing foreign bodies from overhead lines by laser
was developed, tested and applied in engineering practice. The result shows that the appropriate minimum power density is 20W/
em’ , and the laser irradiation of 20W/cm’ is unahle to damage the wire. The laser removal apparatus can remove foreign bodies
on overhead lines under live working conditicn: e‘ficiently and safely at long distance.
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Table 1  Thermal properties of wire and some common foreign body material

thermal specific heat . .
. conductivity/ capacity/  "1INE POt/
(W-m'- (J_kgfl_ g °Cp
K1 K1)
iron 80 450 1535
pure aluminum 237 910 660
aluminium alloy 100 ~237 ~904 500 ~ 660
polyethylene 0.32~0.4 2301 <200
polyvinyl chloride  0.12 ~0.17 1283 ~ 1464 <200
polyester fiber 0.25 1340 250 ~270
nylon 0.15~0.50 1500 ~ 1930 <390
rubber <0.25 1700 350

FRAE R IRE AR AL S50 /0N, 1T FL AT AMBOE RS AR LA,
M Z kg iE 18 A v SR O TE B R 506
Wi LANBOEES R, 2 020 TR FIRICR A RO R
1 CO, WOLRHE R ¥ %, T CO, ot as HAT A
FAXTBAR , ELXF AR & o SR I OR A & A
AR W A SCH e #E CO, WotdeE A58
0 I A5 /0 R
1.2 PEZZNE

hry 2 PO TS BR S A T AT B T R S
2 IS A S PO T R R R R 1 iy ik X
TS AR AT S, BOE I FR 100W, B0k
PRTEFE S R, R A7 B A A [R) 4 6 B 1w A
AR PO E T R % B B S 00 o R B 8 10em Fg 11
FEdh L BOE 10s B[] N RERS BE2F 54, H 40s RS HI
W S 0 it PR T 3053 B Ol A, D B3 T AR 4
S SRR RN YT E A A% B AL, I DD BE R
F AR B B YR

laser v focus

Fig. 1 Experimental principle of minimum power density measurement
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Fig.2 Simulation model of ACSR
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Fig.3 Temperature distribution of cross section at irradiation point of ACSR
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Fig.5 Aluminum wire before and after laser irradiation
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Fig. 6 Optical path schematic
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Fig.7 Laser apparatus icr re-woviag foreign bodies
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Fig.9 Removal of kite
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Fig. 10 Removal of foreign body under live working condition
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Fig. 11 Burning the hanging position of foreign body with laser

Fig. 12 Dropping of foreign body
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