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Motivation
Control of an electrically-excited synchronous machine (EESM) with optimal feedforward torque control (OFTC)

Where is OFTC used?
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Motivation

Control of an electrically-excited synchronous machine (EESM) with optimal feedforward torque control (OFTC)
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Motivation
Control of an electrically-excited synchronous machine (EESM) with optimal feedforward torque control (OFTC)

What are the main goals of OFTC?
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Motivation
Problem formulation & proposed solution

Operation within voltage limit
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Nonlinear flux linkages, iron and copper losses

= computationally intensive nonlinear
optimization problem (NLP)
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ANN-based OFTC of EESM
Dataset creation

For the k-th input sample

x[k] = (M reelk], @i k], hs max ], is max k], e max k], i max k1)

the corresponding output vector

YKL = (ireglKT, i8 oo, i rerlK])"

is the solution of the nonlinear optimization problems (NLP)
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—->NLP can not be solved online in real-time!
—>But offline to create a dataset with k € {1, ..., K} samples.
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Input Hidden Hidden Output
layer layer 1 layer m layer

ANN-based OFTC of EESM
ANN Training
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Neuron’s output (i-th neuron of the j-th layer):
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ANN-based OFTC of EESM
Choice and validation of an optimal ANN design
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ANN-based OFTC of EESM
Simulation results
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Conclusion & Outlook

Conclusion
— ANN-based OFTC for EESM feasible, considering
— machine nonlinearities, Iron and copper losses
— stator and exciter voltage and current limits
— real-time capable implementation

— Complete framework to design ANN-based OFTC

by supervised learning

— dataset creation based on the nonlinear
machine model

— training (and validation) of suitable ANN
topologies

— Optimal ANN design and choice as result of
trade-off between the OFTC goals
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Outlook
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— Considering dynamic effects
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