
1

TUTORIAL ON AC Resistance Calculation 
for Bare Stranded Conductors (TB345)

Prepared by Study Committee B2
Advisory Group 4 – Electrical Effects

January, 2009



2

CONTENTS

• Calculation of AC Resistance of 
Stranded Conductor
– DC Resistance
– Temperature Effects
– Skin Effect
– Core Losses (ACSR)
– “Transformer” Effect (ACSR)
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Bare Conductor Resistance 
Overview 

• Aluminum Strands carry 98% of current so Rdc 
primarily depends on aluminum conductivity and 
crossection area.

• Helical stranding 2% increase in Rdc
• RDC increases 4% per 10C
• Skin Effect increase is 1% to 10%
• For ACSR, Transformer effect is <20% for 1-layer 

and <5% (multi-layer) for >2 amps/kcmil
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DC Resistance
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Transformer Effect
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INCREASE IN RAC for Current
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2-Layer ACSR

Notice that the core losses 
and transformer effect 
(magnetic coupling) is 
small for 2-layers of 
aluminum strands
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3-Layer ACSR

Notice that the core losses 
and transformer effect 
(magnetic coupling) is 
stronger for 3-layers of 

aluminum strands
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Rac MathCadd Program
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Conclusions

• Aluminum Strands carry 98% of current so Rdc 
primarily depends on aluminum conductivity and 
crossection area.

• Helical stranding 2% increase in Rdc
• RDC increases 4% per 10C
• Skin Effect increase is 1% to 10%
• For ACSR, Transformer effect is <20% for 1-layer 

and <5% (multi-layer) for >2 amps/kcmil
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