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hot conducters, the future?



Pilot project high temperature low sag conductor –
definition of the project

transmission capacity of the existing line should be doubled.

sag should not be increased.

towers may not be overloaded statically. 

same diameter as the existing conductor.

system should be reliable and economic.

line section should be accessibly, but without crossroads.



110-kV-line Heide –
Ostermoor/West
line section tower 104 – portal 
Ostermoor/West
length of line section circa 
1 km
existing conductor 2 systems 
Al/St 230/30 (ACSR) – max. 
ampacity 630 A
replace northern system with 
ACCR conductor by 3M

104 106

107
Portal  

replace southern system with ACCR conductor by CTC/Lamifil

Pilot project high temperature low sag conductor



3M ACCR installations worldwide

Since 2002 about1175 km of conductor were installed in 8 countries

abstract reference 
list



CTC ACCC installations worldwide

abstract reference list

Since 2004 about 8700 km of conductor were installed in 13 countries



Pilot project, final inspection 3M in USA
Spiral accessories of PLP were checked in August 2009 in 
Cleveland (Ohio) in the PLP lab.
Connectors of ACA were checked together with 3M conductor in 3M 
lab in St Paul (Minnesota)
All accessories and the conductor have passed tests.

Test of spiral accessories Test of connector



Pilot project, final inspection CTC/Lamifil in Belgium
Spiral accessories of PLP and connectors of Burndy were checked 
in September 2009 in an external lab in Mennens under the 
responsibility of Lamifil.
Tests of single wires were done by Lamifil in Hemiksem.
All components and the conductor have passed tests.

Test of spiral accessories Test of connector



Pilot project, installation of HTLS conductors

the installation started in December 
2009
Ahead of the installation trainings of 
the involved assembly personell 
have been carried out by 
Lamifil/CTC as well as 3M.
Installation was supervised by 
Lamifil/CTC  and 3M on the 
construction site.



Pilot project, cost comparison 

HTL Glasgow of Lamifil/CTC approx. 75% more capacity and around 
factor 4 more expensive than standard Al/St 230/30 (ACSR) conductor
HTL Hawk of 3M approx. 100% more capacity and around factor 8 
more expensive than standard Al/St 230/30 (ACSR) conductor
Due to low sag behavior of conductors raising of towers was not 
necessary
Cost factors are valid for the specific project definition and the price of 
aluminium at that time

conductor type Al/St 
230/30 
(ACSR)

HTL Glasgow 
Lamifil/CTC

HTL  Hawk
3M

transmission capacity [MVA] 120 210 240

cost system/ transmission capacity 1 4 - times 8 - times



Pilot project, monitoring conductor temperature

I-Button-system byDallas 
Semiconductors
measuring range up to 150 °C

emo-system by Micca
measuring range up to 210 °C

measuring the conductor temperature directly at the conductor
transmit the temperature via radio communication to a central station
Analysis of measurements
application of two different temperature monitoring systems in each 
case on both transmission systems
comparison with the E.ON Netz weather stations and real time 
monitoring system



Leitertemperatur und Klimadaten 17.04.2010
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Pilot project, monitoring conductor temperature
Conductor temprature and climate data from 17 th april 2010



Pilot project, monitoring the sag



Pilot project, look-out
Pilot project continues for 3 years

Long term studies (ecologically, technically, financially) go along with 
the pilot project

standardization for the new core materials necessary 

expected prize reduction by new competitive situation 

Accessories should be available from a higher number of 
manufacturers

adaptation of the calculation software used in Germany (knee-point)

HTLS conductors can be technical solution for highly loaded lines



Thankk you for your 
attention!



Backup



Pilot project, HTLS – conductor  by 3M – Typ Hawk -
ACCRACCR - Aluminium 
Conductor Composite 
Reinforced
Spezieller Verbundwerkstoff-
kern (Keramikfaser-Al-
Matrix) aus verseilten 
Einzeldrähten
Wärmebeständige 
hartgezogene Al-Drähte bis 
210°C in der Hülle
Geringe Durchhangszunahme bei höheren Temperaturen auf Grund 
des niedrigen Temperatur-Koeffizienten
Geringeres Gewicht wegen speziellem Kernmaterial
Übertragungsfähigkeit von ca. 1290 A bei 210°C



Pilot project, HTLS – conductor by Lamifil/CTC – Typ 
Glasgow ACCC

ACCC - Aluminium Conductor 
Carbon Core
Unverseilter Kern aus 
Karbonfasern in Polymermatrix 
mit Glasfaserumhüllung 
Weichgeglühte Al-Drähte in der 
Hülle
Geringe Durchhangszunahme 
bei höheren Temperaturen auf 
Grunddes niedrigen Temperatur-Koeffizienten
Geringeres Gewicht wegen speziellem Kernmaterial
Höhere Übertragungsfähigkeit durch trapezförmige Al-Drähte
Übertragungsfähigkeit von ca. 1115 A bei 175 °C
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