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Motivation
• We had installed ACFR on a 66 kV transmission line 

about 8 km from the coast for 16 years from 
December 2002 to January 2019. Subsequently, 
various evaluation tests were conducted.

•  This paper  aim to evaluate the reliability of the ACFR 
and the compression-type dead-end clamp that had 
been used over a long-term service of overhead lines.

• Furthermore, the authors have developed SBTACFR 
(SB: Smooth Body) and so on to expand of the 
application of ACFR.

Method/Approach
• The following table shows the sample summary of 

the various evaluation tests.

Experimental setup & test results
• No abnormality such as damage or corrosion was 

observed at the lowest part of the sag and the 
gripping area of the suspension clamp and the 
damper.

• The tensile load of ACFR was almost the same as the 
initial value.
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CFCC at the lowest part of the sag

ACFR cross section at the lowest part of the sag

• No abnormalities such as broken conductors or 
corrosion were observed for the aluminum conductor 
and CFCC inside the clamp.

ACFR inside the aluminum clamp CFCC inside the aluminum clamp

Discussion
• The tensile load of ACFR was almost the same as the 

initial value, and from the tendency of a slight 
decrease in tensile load, it is concluded that the ACFR 
can be used without any problem during the service 
life of the transmission facility.

• In order to expand the application of ACFR, an 
SBTACFR and a compression-type dead-end clamp 
that passes through a sheave were developed, and 
counterweights and Christmas tree-shaped dampers 
were verified for application.

1. SBTACFR

• The authors have developed SBTACFR in which the 
aluminum strand is formed into a trapezoidal shape 
to enlarge the cross-sectional area of the aluminum 
portion, thus reducing power losses and increasing 
the transmission capacity.

Conclusion
• ACFR could be used without any problem during the 

service life of transmission facilities.

• We also developed an SBTACFR which is capable of 
reducing power losses and increasing the transmission 
capacity, and verified the sheave passing 
compression-type dead-end clamp, counterweights, 
and the anti-vibration damper for application.

• The expansion of the application of ACFR has been 
foreseen.
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Motivation
• In 2002, the authors developed an ACFR that uses 

CFCC instead of conventional steel cores in order to 
secure the conductor clearance above ground by 
replacing the conductors with ones with less sagging.

• We had installed ACFR on a 66 kV transmission line 
about 8 km from the coast for 16 years from 
December 2002 to January 2019. Subsequently, 
various evaluation tests were conducted.

•  This paper  aim to evaluate the reliability of the ACFR 
and the compression-type dead-end clamp that had 
been used over a long-term service of overhead lines.

• Furthermore, the authors have developed SBTACFR 
(SB: Smooth Body) and so on to expand of the 
application of ACFR.

Method/Approach
• The following table shows the sample summary of 

the various evaluation tests.

• Contents of evaluation tests; “Appearance, structure, 
and cross-sectional testing”, “Tensile load test”,  
“Electrical resistance test”, “Stress- elongation test”  
“Temperature-elongation test”

Objects of investigation
• The following table shows the test items and 

quantities for the conductor and compression clamps.

Experimental setup & test results
• No abnormality such as damage or corrosion was 

observed at the lowest part of the sag and the 
gripping area of the suspension clamp and the 
damper.

• The tensile load of ACFR was almost the same as the 
initial value.

• No deterioration in electrical performance was 
observed.

• The modulus of elasticity of ACFR was almost the 
same as that of the initial value, although it was 
lower than the calculated value.
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CFCC at the lowest part of the sag

ACFR cross section at the lowest part of the sag

Modulus of elasticity for CFCC and ACFR

Stress-elongation test results for ACFR

Electrical resistance test results for ACFR

Conductivity test results of hard aluminum strands
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• The thermal expansion coefficients of CFCC and ACFR 
are negative above the transition point temperature, 
but this is not abnormal because it is widely known 
that the thermal expansion coefficient of 
polyacrylonitrile (PAN)-based carbon fiber, which is 
the material of CFCC, is negative.

• No abnormalities such as broken conductors or 
corrosion were observed for the aluminum conductor 
and CFCC inside the clamp.
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Discussion
• The tensile load of ACFR was almost the same as the 

initial value, and from the tendency of a slight 
decrease in tensile load, it is concluded that the ACFR 
can be used without any problem during the service 
life of the transmission facility.

• In order to expand the application of ACFR, an 
SBTACFR and a compression-type dead-end clamp 
that passes through a sheave were developed, and 
counterweights and Christmas tree-shaped dampers 
were verified for application.

Conclusion
• ACFR could be used without any problem during the 

service life of transmission facilities.

• We also developed an SBTACFR which is capable of 
reducing power losses and increasing the transmission 
capacity, and verified the sheave passing 
compression-type dead-end clamp, counterweights, 
and the anti-vibration damper for application.

• The expansion of the application of ACFR has been 
foreseen.

1. SBTACFR

• The authors have developed SBTACFR in which the 
aluminum strand is formed into a trapezoidal shape 
to enlarge the cross-sectional area of the aluminum 
portion, thus reducing power losses and increasing 
the transmission capacity.

2. Sheeve passing compression-type dead-end clamp

• This clamp can pass through the sheave after being 
installed on the conductor by compression.

3. Counterweight

• This counterweight was designed to suppress heavy 
snow accumulation on overhead lines.

4. Anti-vibration damper

• This damper is a type of anti-vibration damper and is 
designed to suppress the wind vibration of 
transmission lines.

Temperature-elongation characteristics of ACFR

Thermal expansion coefficient of CFCC and ACFR


