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The IEC Standards 60853-1 and -2 give the formulae for the calculation of the cable conductor temperature 
variations when a step load is applied at time t=0. The method used in the standard is based on a reduction 
of a multi-loop ladder network representing lump parameter thermal model of the cable to a two-loop circuit 
and then solving the resulting differential equations using a Laplace transform. 

This paper will address two issues related to calculation of the transient rating of 3-core submarine cables 
with lead sheath or concentric wire screen around each core. 

1. The IEC Standard 60853-2 gives equations for the reduction of a multi-loop thermal network of an SL-
type cable to its two-loop equivalent for the calculation of the partial transients for long and short 
durations and cyclic loading. The first task of this paper is to show that the equations given in the 
standards need to be modified as they are in error in some parts. 

2. The second task is to introduce a new model for the most common construction of the 3-core submarine 
cables with polyethylene layer over each lead sheath (or concentric wires) and common armour (either 
single or double). The IEC Standard does not deal with such cables at all. 

3. The final task will be to discuss the calculation of the current ratings of 3-core submarine cables with 
non-magnetic armour. 

The diagram below shows a typical SL-type submarine cable with a jacket around each core. 

 

 

The numerical values shown above will be used in an illustrative calculation of the cyclic loading for this 
cable. 

An example of the new model is shown below with an assumption of a long duration transient (insulation 
capacitance is split into two components rather than four). 
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Subscripts i, s, j, f, b, a and sr correspond to insulation, sheath, jacket, filler, bedding, armour and serving, 
respectively. , ', " and '''p p p p  represent Van Wormer coefficients for insulation, jacket, bedding and serving, 
respectively. 

Detailed calculations of a cyclic rating factor for such a network will be shown in the paper. In addition, a 
comparison will be made with the calculations performed in North America and elsewhere, which apply the 
Neher-McGrath method for cyclic rating computations. The paper will show that the rating obtained with both 
approaches can be vastly different and a discussion will be offered on the reasons for this and possible 
remedies.  
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