





Time domain EMT study results indicate that the chosen
cable sheath modelling approach has an effect on the simula-
tion results. For cable line fault case (Fig. 9), the effect on
sheath voltages is noticeable. Highest sheath voltage values
are obtained when single layer approaches Case 1 and Case 2
are used. The lowest voltage is obtained when single layer
Case 3 and equivalent single layer approaches are used. The
most precise double layer sheath approach will result in an
intermediate sheath voltage value. However, the sheath volt-
age values for double layer, equivalent single layer and single
layer Case 3 approaches are in close agreement.

From the system operator point of view, the EMT study
results in case of network fault conditions indicate that using
the simplified modelling approach for cable sheath will not
correspond to the actual induced sheath voltage values. How-
ever, the use of simplified sheath modelling approaches results
in a more overestimated sheath voltage values considering the
system operational characteristics.

It is apparent that the most accurate study results will be
obtained when both conductive sheath layers are included in
cable model. However, in some cases this may not be possible
due to the absence of correct cable data. Therefore, the selec-
tion of the sheath modelling approach for network studies be-
gins from evaluating the available cable data. The results for
equivalent single layer and single layer Case 3 approach are in
close agreement and also comparable with double layer ap-
proach results. This indicates that in case when there is no data
available on the compound sheath layer parameters, it can be
suggested that for acceptable study results single layer Case 3
approach should be implemented. However, when the decision
is made on the most robust sheath modelling approach (Case 1
or Case 2), respective deviation in study results should be con-
sidered.

VI. CONCLUSION

This paper presents the results of the assessment of vari-
ous high voltage UG XLPE cable sheath modelling approxi-
mations used for cable modelling in EMT studies. Based on
the assessment it can be concluded that accurate cable sheath
modelling is important and affects the study results. There-
fore, engineers performing the studies should acknowledge
the cable sheath characteristics, such as its layered structure
and material parameters, and when possible use the most
complete modelling approaches that considers cable sheath as
compound layer. However, there are various aspects
influencing the selection of the modelling approach starting
from the availability of data and type of the study, e.g. high
frequency phenomena assessment. As an alternative
modelling approach, the single layer approach where
effective cross-sectional area of the wired sheath is
considered (Case 3), is recommended. When the most
simplified modelling approaches, the solid single sheath layer
with nominal resistivity (Case 1 and Case 2) are
implemented, the deviations in study results needs to be
considered.
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