
CYMCAP power cable ampacity software 
Brightlayer Utilities suite

Expand the engineering analysis scope of your 
CYMCAP software with add-on analysis modules  

Parametric studies module  

The parametric studies add-on module allows cable 
engineers to perform simulations in batch mode by 
varying one or more installation parameters.   

Instead of defining fixed specific parameters, users 
can define a range of values for multiple selected 
parameters (soil temperature, soil resistivity, 
installation depth, distance between cables, 
installation dimensions, etc.), saving time and 
producing more meaningful results.

Key benefits of this module include:
•  Analyze and review the relation among various 

parameters and the thermal/current rating of 
cables through graphics and reports 

•  Determine the effect of user-defined parameters 
in the simulation

•  Design with a flexible tool that supports an 
unlimited number of variable parameters

•  Create automatically selected executions 
corresponding to a specific simulation

•  Develop a summary report containing the main 
results for relevant cases

Soil dry-out analysis

IEC standards consider the soil dry-out effect 
only when cables are directly buried. However, it 
doesn't provide a methodology that includes the 
dry-out of the soil when cables are installed in 
ducts or in the presence of other layers around 
the installation, such as a backfill or a duct bank.  

The CYMCAP soil dry-out analysis (SDO) add-on 
module allows engineers to determine ampacity 
when cables are installed in duct banks or backfills 
while preventing the heat produced by the cables 
from causing the dry-out of the soil around the 
installation.

More precisely, the module uses a finite element 
model of the installation to compute the 
temperatures on a selected number of points 
in the soil while maintaining every point at the 
selected layer boundary below a user-defined 
temperature, so avoiding the dry out of soil. The 
contour line in the illustration represents the 
maximum temperature reached at the boundary 
of the duct bank.

Modeling features include:
•  Heat sources are supported by this add-on 

module 
Convergence issues can be created in some 
specific cases

•  Cyclic loading is supported
•  Soil dry-out analysis module is not allowed in 

Temperature mode
•  Multiple duct banks and backfills add-on 

module (MDB) is required

Supported by a long 
history and deep 
knowledge in cable 
modeling, CYMCAP 
software provides a 
complete set of analysis 
tools to help engineers 
understand the main 
factors affecting cable 
behavior in various 
environments. Develop 
comprehensive cable 
installation assessments 
with add-on analysis 
modules; these  
tools provide key 
complementary data  
to analyze the impact 
of cable installations. 



Perform additional 
analysis for a 
complete assessment 
of the key aspects 
related to cable 
projects.

Cable impedance calculation  

The cables impedance 
calculation add-on module 
(ZMAT) calculates the electrical 
parameters for cables necessary 
for performing load flow and 
short-circuit studies at the 
power frequency (50/60 Hz). 

The calculation of impedances 
is performed after a steady-
state ampacity or temperature 
simulation has been successfully 
completed. The results are the 
positive and zero sequence 
impedances and admittances 
for all the cables present in the 
installation. 

All impedance and admittance 
matrices are displayed in 
the report, including the 
primitive matrices per section 
per metallic component, the 
bonding matrices, the phase 
and circuit matrices and 
the resulting symmetrical 
components matrices. 

The following features are 
supported:
•  Computation of the 

sequence impedances for 
all the cables present in an 
installation

•  Multiple cables per phase are 
supported

•  One or more neutrals 
can be represented and 
are considered in the 
calculations

•  Resistivity of the soil can be 
changed

Short-circuit cable rating  

The short-circuit cable rating 
(SCR) add-on module is 
dedicated to the rating of cables 
for short-circuit currents. The 
implemented method is based 
on the IEC Standard 60949 
(1988). 

CYMCAP software computes 
both adiabatic and non-
adiabatic ratings. The SCR 
module offers two possibilities 
according to the known input 
data:
•  Compute the maximum 

short circuit current that a 
cable component can carry 
given the short-circuit time 
together with the initial and 
final temperatures

•  Compute the final 
temperature that a given 
cable component will reach 
for a specified short-circuit 
current, initial temperature 
and time interval

Short-circuit ratings can be 
computed for all metallic layers 
supported in the CYMCAP 
software: conductor, sheath, 
concentric neutrals, skid wires 
and armour.

Cable damage curves can be 
also created which can be 
exported in a CYMTCC format. 

Circuits crossing module  

The circuits crossing (XING) 
add-on module allows the user 
to determine the steady-state 
ampacity of two circuits crossing 
each other.

When two circuits cross each 
other, each of them behaves as 
a heat source for the other one. 
The amount of generated heat, 
the vertical distance between 
the crossing circuits and the 
crossing angle are the main 
parameters that influence the 
crossing rating. 

In the absence of crossing 
calculations, the general 
practice is to use the 
conservative result where the 
circuits are assumed to be 
parallel. When the circuits are 
parallel, the thermal interaction 
is maximum. The conservative 
approach unnecessarily 
de-rates both circuits. By using 
the circuits crossing module, 
one can achieve ratings up to 
20 percent higher than the 
conservative ampacities that are 
obtained based on the parallel 
installation scenario. Modeling 
features include:
•  Modeling of two circuits 

crossing each other in the 
same installation

•  Circuits crossing directly 
buried underground, in 
buried ducts and in buried 
pipes underground

•  Rating methodology as per 
the IEC standard 60287-3-3
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For more information on CYMCAP software, visit  
Eaton.com/cymcap or contact us at cymeinfo@eaton.com.

Duct bank optimizer module

 The duct bank optimizer add-on module allows the user to 
determine the optimal placement of several circuits within a duct 
bank. More specifically, the module can propose various circuit 
configurations within a duct bank so that:
•  The duct bank overall ampacity (the sum of the ampacities for 

all circuits) is maximized or minimized, according to project 
requirements.

•  The ampacity of any given circuit is maximized or minimized 
based on project needs. 

For a 3-by-4 duct bank with three trefoils and one three-phase circuit (one 
phase per conduit), there are up to 665,280 possible combinations. The 
elaborated mathematical algorithm of the module prevents the repetitive  
calculation of equivalent cases; therefore, the solution is obtained very effi-
ciently. The condition presented on the right-hand side of the illustration 
shows the cable locations for maximum ampacity.
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Magnetic fields module

The magnetic fields module (EMF) is an add-on module to the 
CYMCAP software. After a steady-state ampacity or temperature 
simulation, the EMF module computes the magnetic flux density 
at any point on or above the ground of an underground cable 
installation. The output is a plot (or a table) of magnetic flux density 
versus position. Modeling features include:
•  Infinite-length thin-wire two-dimensional approach
•  Consideration of time-varying currents producing an elliptically 

polarized rotating magnetic vector
•  The currents in a three-phase circuit can be unbalanced (in 

magnitude and phase)
•  All media is assumed homogenous, isotropic and linear
•  The induced currents are neglected 
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