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 INTRODUCTION 

In the IEC 60287 series, Part 1 provides general formulae for ratings and power losses of 
electric cables. 

Part 2 presents formulae for thermal resistance, with Part 2-1 providing general calculation 
methods for thermal resistance. 

Part 2-1 provides calculation methods for dealing with groups of buried cables (see 2.2.3). 
These methods assume that the cables are laid in parallel and hence every cable acts as a 
parallel line heat source. 

This Part 3-3 deals with the crossing of a cable, at right angles or obliquely with another 
cable, and, more generally, with any linear heat source, such as steam pipes. 

When heat sources are installed in the vicinity of a cable, the permissible current-carrying 
capacity of the cable should be reduced to avoid overheating. But applying formulae that are 
valid for parallel routes would overestimate the thermal influence of the crossing heat source 
on the cable.  

In this standard a general simplified method is provided to estimate the reduction of the 
permissible current-carrying capacity of a cable crossed by heat sources. 

Every cable and heat source is assumed to be laid horizontally. 
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ELECTRIC CABLES – 
CALCULATION OF THE CURRENT RATING – 

 
Part 3-3: Sections on operating conditions – 

Cables crossing external heat sources 
 
 
 

1 Scope 

This part of IEC 60287 describes a method for calculating the continuous current rating factor 
for cables of all voltages where crossings of external heat sources are involved. The method 
is applicable to any type of cable. 

The method assumes that the entire region surrounding a cable, or cables, has uniform 
thermal characteristics and that the principle of superposition applies. The principle of 
superposition does not strictly apply to touching cables and hence the calculation method set 
out in this standard will produce an optimistic result if applied to touching cables. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60287 (all parts), Electric cables – Calculation of the current rating  

3 Symbols 

A  Conductor cross-sectional area mm² 
DF  Ratio of the permissible current when taking into account the presence of 

crossing heat sources to the permissible current of the isolated cable 
(derating factor) 

- 

I  Maximum permissible current of the rated cable when isolated A 
L  Depth of laying, to cable axis, of the rated cable m 
Lh  Depth of laying of heat source h m 
N  Number of intervals in the spatial discretization for the calculations  

1T   Thermal resistance per core between conductor and sheath K×m/W

2T   Thermal resistance between sheath and armour K×m/W

3T   Thermal resistance of external serving K×m/W

4T   Thermal resistance of surrounding medium (ratio of cable surface 
temperature rise above ambient to the losses per unit length) 

K×m/W

mhT   Mutual thermal resistance between cable and heat source K×m/W

T  Equivalent thermal resistance of cable per conductor K×m/W

rT   Total thermal resistance of cable per conductor K×m/W

LT   Thermal longitudinal resistance of a conductor K/m/W 

dW   Dielectric losses per unit length per phase W/m 
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