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PARAMETER VARIATION – ANALYSIS 



Seite 16 von 21, WOST 2017 
A. Rosskopf, 01./02. Juni 2017 
© Fraunhofer IISB 

PARAMETER VARIATION – ANALYSIS 

1 10 100 1000 [sec] 

Fields & Core losses 
(Maxwell 2D) 

Winding losses 
(SlicerPro) 

Circuit losses 
(LTSpice) 

Evaluation of the process: 

- Workflow runs (stable), efficient for adaption of the physical models, 
scriptings and implementation of pre-selection strategies 

- Manipulation of the omdb files for extracting vectorised multi-layer 
data requires additional scripting 

- A restart after stop is risky [V. 5.1.1] 
 

Suitability of MoP for 
circuit simulations? 

Main problem, due to calculation time: 
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PARAMETER VARIATION – MOP 

Generation of different MoP for a partial parameter space of the circuit 
simulation using more than 5k data samples  [V5.1.1]: 

 

Full factorization Advanced Latin Hyper Cube 

Prediction of phi: TOP 

Validation of the operation point quality 

Prediction of the output-power: imprecise 

 Comparison criteria of varying designs 
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PARAMETER VARIATION + PHYSICAL 

MODEL FOR CORE LOSSES 

Physical Model A Physical Model B 

- Varying physical models, material data or cost functions can be tested for a 
large variety of virtual prototypes 

- Relevant benchmark setups can be detected for building up experimental 
prototypes 
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PARAMETER VARIATION + GA 

 

Objective: 

min all_losses 

+ 

min Volume 
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PARAMETER VARIATION + GA 

 

Reduction of the 
volume / install-
ation space by 

more than  
20 %  

with the same 
amount of 

power losses 
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CONCLUSION 

- The coupling of different physical domains and tools, is implemented in 
the current workflow and provides a significant enhancement 
compared to “multi-physics software” 

- Multidimensional optimization enables a customer / user specific 
optimization of power electronic systems – providing a better 
interaction of all components of system within the defined working 
environment 

- Partial tasks of the workflow can be re-started with new input data by 
re-using old data for the start and initialization. Significant reduction 
of time and invest by adapting parameters, boundary conditions or  
constraints.  


