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Efficient Electromagnetics
Analysis

Macro Language

Parameterization

Sensitivity Analysis

Optimization



Macro Language

w

Geometry Creation Material assignment

Sources and Boundaries Post-processing



Macro Debugger

Set Breakpoints and 
Step Through Macro

Inspect or Modify
Variables

Recover from Errors
Search 

for Strings



High Field Screen Analysis

Phase current: 108 KA

Device space: 10x15x8 m3

Screen thickness: 6.5 mm



Review of results

Temperature distribution

Screening factor



Review of results
Induced current magnitude

Induced current at phase=90



Sensitivity Analysis
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Sensitivity Analysis
(how it works)

w There are two modes of operation

w No master output parameter defined

w Master output parameter defined



Sensitivity Analysis
(no master output parameter)



Sensitivity Analysis
(no master output parameter)



Sensitivity Analysis
(with master output parameter)



Sensitivity Analysis
(with master output parameter)

12 iterations Interval (-2.25 - +2.25
detected!



Sensitivity Analysis
(with master output parameter)

Just resolve sensitivity analysis!

12 iterations in the 
detected interval !



Sensitivity Analysis



Sensitivity Analysis
(click on solution tab!)

w No master output parameter defined
w Use it for “global” evaluation !

w Master output parameter defined
w Use it for “local” evaluation !
wOutside the local interval extrapolation 

may be wrong !



Power Loss Distribution 
Optimization

V1

V2

Changing the approach:
subdivision into sub-domains
bounded by equipotential and 
field surfaces.
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In A Sub-Domain
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Distribution of Thickness using 
Linear Approximation
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Distribution of Thickness using 
Quadratic Approximation
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Coil with non-linear characteristic

Coil

Non-linear core

Permanent magnet



Optimization Setup


