
Partial Power Converters enable highly efficient power conversion because only part of the transferred power is actively processed. This concept
offers significant potential for highly efficient battery charging, while also posing specific challenges for control and modulation. In this project, you
will develop a suitable control strategy in PLECS or Simulink, optimize the modulation scheme, and validate the results on existing hardware. This
combines simulation, control engineering, and practical power electronics.

Objective

The objective is to develop and experimentally validate a control and modulation strategy for a Partial Power Converter for highly efficient battery charging. Suitable
control variables and operating strategies will be identified, implemented in PLECS or Simulink, and evaluated on existing hardware with respect to system
operation.

Possible research questions

How can the control of a Partial Power Converter be designed for efficient
and stable battery charging?

How does the choice and optimization of the modulation scheme affect
converter operation and efficiency?

How well do the simulation results agree with the behavior of the existing
hardware?

Expected outcome

The expected outcome is a systematically developed and simulated control
and modulation strategy together with its experimental validation on existing
hardware. The work will provide a documented comparison of simulation and
measurement results and a quantitative evaluation of the operating behavior of
the investigated approaches.

Prior knowledge

Required

Fundamentals of electrical engineering and circuit theory

Fundamentals of control engineering

Helpful, but not required

Basic knowledge of power electronics

Initial experience with PLECS or Simulink

Interest in battery charging systems and electromobility

What you will learn

You will develop and evaluate control strategies for power electronic
converters.

You will deepen your skills in simulation and modulation design using
PLECS or Simulink.

You will gain practical experience validating control and simulation models
on hardware.

You will learn to systematically compare simulation results with
measurement data and document technical findings clearly.

Approach & tasks

ᇄ. Review and structure the state of the art in Partial Power Processing,
control, and modulation for battery charging applications

2. Develop the control and modulation strategy in PLECS or Simulink and
investigate converter behavior through simulation

3. Implement the control and modulation on existing hardware and validate
the results experimentally

4. Compare simulation and measurement results, evaluate the findings, and
document the results clearly

Suitable for

Electrical Engineering and Information Technology · Electrical Engineering ·
Electromobility
Adaptable: Technical, Empirical, Practice-oriented

Methods & tools

PLECS und Simulink

Regelungs- und Modulationsentwurf

Simulation und experimentelle Validierung

Literature & references

www.mdpi.com/2079-9292/14/10/1928

ieeexplore.ieee.org/abstract/document/9843012

Relevance

Highly efficient charging methods are an important building block for energy-
efficient and low-emission mobility. The project combines the development of
intelligent control and modulation concepts with practical validation,
contributing to a better understanding of efficient power electronics for battery
charging.

Supervision & application

The technical focus can be adapted to your interests and prior knowledge. You will receive support in developing the control strategy, setting up the simulations,
planning the validation, and evaluating the results.
Additional notes: In your application, please briefly describe your experience with power electronics, control engineering, and PLECS or Simulink, and explain
your interest in highly efficient battery charging and Partial Power Processing.

Interested? Please apply with complete documents: a current transcript of records, ideally a CV, and brief information on relevant interests and prior knowledge,
preferred focus, possible start date, and courses or other activities planned alongside the project.
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