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INTRODUCTION – GENERAL STRUCTURE

CPU model:
• Runs in the CPU (typical Ts>50 µS)
• Is used to configure the eHS solver and the electrical model
• Can be used to implement the controller

FPGA model:
• Fast electrical circuit (user model)
• Runs in the FPGA (typical Ts<1 µS)
• Is connected with the CPU model
• Is connected with hardware I/Os

Source: OPAL-RT
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STRUCTURE – INTERNAL STRUCTURE

Source: OPAL-RT
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CHIL and PHIL Setup at QEERI
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Controller Specs



7

Considered System

DC EVSE

S. Rivera et al., "Charging Infrastructure and Grid Integration for Electromobility," in Proceedings of the 
IEEE, vol. 111, no. 4, pp. 371-396, April 2023, doi: 10.1109/JPROC.2022.3216362.



8

Control Technique
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Block diagram of the proposed current sensorless control technique
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Test Results
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H. Komurcugil, S. Bayhan, N. Guler and H. Abu-Rub, "A New Exponential Reaching Law Approach to the Sliding Mode Control: A Multilevel Multifunction Converter 
Application," in IEEE Transactions on Industrial Electronics, vol. 70, no. 8, pp. 7557-7568, Aug. 2023, doi: 10.1109/TIE.2022.3229369.
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Test Results
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Conclusion
q C-HIL validation is a transformative approach that holds immense promise in advancing the 

development of power electronic converters for EVSE.

q C-HIL validation accelerates development processes by facilitating rapid prototyping and 
optimization of control algorithms, resulting in more efficient and reliable converter designs.

q It contributes to the creation of robust and resilient converter designs by evaluating controller 
responses to fault conditions, ensuring adaptability to unforeseen challenges.

q The validation method supports bidirectional power flow control, paving the way for advanced 
functionalities like vehicle-to-grid (V2G) services and efficient energy management.

q By bridging the gap between theoretical models and physical prototypes through hardware 
integration, C-HIL validation enhances the accuracy of converter testing and validation.



17

Q&A


