Application of a hydrophobic coating base .
polymer on stranded OHL Cu cable CAC2

Problem : with an average recurrence

period of 10 years very cold air coming [ The result is a show blizzard like

from eastern Europe reaches de western 8 the one showed in the picture
Mediterranean coast

Fig 01: satellite image of the area affected by
the snowstorm of March 2010
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And the consequences are like

All the yellow lines on the map
collapsed during the blizzard

W SITUACION DE LAS LINEAS AFECTADAS POR LA NEVADA W COMO SE PRODUIO LA CAIDA DE LAS TORRES
L2 nbeve que capd of anes, mey hdmada, e fue
wobew los cablen y e .
La shewe acumulada alcanad un peso de cumro
tonetadas entre torme y torme.

o L3 estructurs de @ torre cede, arrastrando & siguients
1007 $iTuida & enre 190 y 350 M ApCodimadamene
Caperon 33tormes, de mods que se han roto
210 kldmetros de conduccidn
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CAC?2

Copper alloy conductor for OHL

- Copper has always been the best material for power transport and distribution.
- Cx3 (Coating Copper Conductor), technology to improve conductor properties.

- Cx3is a cable technology that comes from railway electrification

Coating: Copper micro alloy:

dielectric & mechanical &
hydrophobic electrical properties
properties
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Application of a hydrophobic coating base CAC7
polymer on stranded OHL Cu cable

. 3 conductors erected:
PI‘O pe rt|es Of the e CAC-95 with anti-icing coating (eq. resistance / 2x ampacity ACSR 180)

Conductors installed e CAC-150 with anti-icing coating (eq. conductor section Cu vs Al)
* ACSR-180 - control conductor

CAC-HLS 95 | CAC-HLS 150 | ACSR LA-180
Material type copper copper aluminium +
steel
Conductor greased weight 846 1335 676
(kg/Km)
Conductor diameter (mm) 12,6 15,9 17,5
Conductor strand size (mm 25 2,25 2,5 (Al)and 2,5
diameter) (Steel)
Installation EDS Number of strands 19 37 30 (Al)and 7
(steel)
« ACSR LA-180 Coefficient of linear expansion 16,8 16,8 18,6
o 19% UTS (10-6/degree °C)
« CAC-95 & CAC-150 Modulus of elasticity (kN/mm?) 50 a0 75
o _25%UTS UTS (kN) 475 75 63.9
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Results Anti-icing test on CAC

Conductortensions 12/13 Januar y 2014 Conductortensions 31 January 2014 I Conductor tensions 4 February 2014
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Tension loads during the icing incidents

[\E:\ Excess tension loads added for each

/\ /\ \\ — incident:
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(S ] N Bty * CAC-HLS-95 21.40kN

i / \
= TV \ * CAC-HLS-150 22.83kN
T T T * ACSR LA-180 43.46kN
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Results ageing test on CAC coating

number of turns
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CAC7

Turns until coating's failure Vs Ozone accelerated test Turns until coating's failure vs Salt spray accelerated test
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Turns until coating's failure Vs Thermal cycling
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Conclusions Anti-icing test on CAC

e The tension increases because ice accretion on the coated
copper cables CAC were about 50% of those on the ACSR

one.

e The ageing test shows that the coating withstands the UV,
O, and salt spray test OK . Regarding the thermal cycle test
it shows sensitivity after 50 cycles ; the number of twist
turns before the coating is destroyed decreases significantly

e There are indications that the coating performs better
(accretes less ice load) in wet snow than in rime ice
conditions.



