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Topology
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Assumptions & definitions

* |deal circuit elements

* Constant in- and output voltages during a resonant half-cycle

* Positive power transfer is from the primary to the secondary side
* Bipolar switching
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Bidirectional Optimal Trajectory Control

* Charge based
 Varying frequency

* Calculate switching moment with respect to voltage across resonant
capacitor
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Bidirectional Optimal Trajectory control
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** Only positive half-cycle is shown, negative half-cycle will be shown at results
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Bidirectional Optimal Trajectory Control




Bidirectional Optimal Trajectory Control
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Bidirectional Optimal Trajectory Control

VCSZ S VCres (V) S VCPl
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Bidirectional Optimal Trajectory Control

VCPl S VCres(V) S VCPZ




al Optimal Trajectory Control
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Bidirectio
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Bidirectional Optimal Trajectory Control
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Bidirectional Optimal Trajectory Control

—

* Reduction of solution space
* Minimize reactive power by minimizing
the voltage swing across the resonant
capacitor.
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* Vcp, and V¢ can then be calculated.
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Implementation

200

* Qpys dleadsto fo, T
* Lower boundaryon V¢ . = V¢ .

* V¢, is a function of Qp,sg / ol
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* Reactive power to maintain V.
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Results - Simulation ha N
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Results — Test
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Results — Test
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Simulation
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Results — Test
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Conclusion

* Bidirectional optimal trajectory control
e Charge based control
* Dead-beat control
* Calculate switching events every resonant half-cycle

* Verified both by simulation and testing
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That’s itl!

Thank you for your attention!

Are there any questions?
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