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CONTENTS

• Calculation of conductor  temperature
– Steady State
– Transient
– Abiabatic
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STEADY STATE

HEAT GAIN =HEAT LOSS
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IMPORTANT FORMULAE – Ohmic Heat Loss

Ohmic Heating

Radial Temperature Difference
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IMPORTANT FORMULAE – Convection

Effect of wind angle

Forced Convective Cooling
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IMPORTANT FORMULAE – Low Convection < 
0.5 mps

Also note that there is no preferred direction so the 
low wind speed is assumed to be at 45 deg.
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Solar Heating

• Dependent on the diameter of conductor
• Absorptivity and emissivity

– How dark or how shiny is the conductor?
– Shiny conductors run hotter at high current levels.

• Be careful on new  lines with immediate high loadings
• Conductor inserts.

• Dependent on solar radiation.
– Global depending on direct and diffuse.

• Solar radiation less impact on high templating temperature 
lines with high current densities.
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Effect of templating temperature and wind

2m/s

1m/s

275kV twin zebra 
line
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EFFECT OF WIND SPEED
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Use of Steady State Formulae

• Determine the long term steady state rating for 
conductors.

• Determine the optimum templating temperature for new 
lines or uprating of old lines.
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Unsteady state evaluation

Since the mass per unit 
length m = γA and q = P/A, 
where A is the cross-
sectional area and P is the 
power per unit length,
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Unsteady state evaluation - time constant

Rac = ac resistance per unit length at ambient
temperature
θ = Tav-Ta = average temperature rise of conductor
θ1 = Tav1-Ta = initial average temperature rise of
conductor at time t1
θm = Tavm-Ta = asymptotic average temperature rise of
conductor
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Heating and Cooling
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Making use of dynamic behaviour

• The time constant is around 20 minutes.
• Wind has major effect on conductor temperature.
• Wind is variable within the time constant.
• Load is variable.
• This allows for increased real time rating to be 

determined.
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POINTS TO REMEMBER

• At high templating temperatures solar radiation has 
minimal effect.
– Highest temperatures occur at night.

• Steady state used for deterministic ratings and certain 
probabilistic ratings - templating temperature.

• Unsteady state used for Real time monitoring and certain 
probabilistic ratings - operational benefits.
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