
Bidirectional DC charging via CCS combines software, vehicle communication, high-voltage safety, and power electronics. In this thesis or research
project, you will investigate current standards, communication interfaces, and hardware components for standards-compliant charging and discharging
processes. A particular focus is placed on the voltage requirements before closing the HV relays and their relevance for non-isolated DC charging and
partial-power-processing concepts.

Objective

The objective is the scientific analysis and evaluation of a software-defined CCS charging platform for standards-compliant DC charging and, prospectively, bidirectional
charging. This includes investigating standards, interfaces, high-voltage safety functions, and hardware requirements. Based on this, the work shall assess under which
conditions non-isolated DC charging and partial-power-processing approaches are technically feasible for highly efficient DC charging and battery-to-battery DC
charging.

Possible research questions

• Which standards, communication interfaces, and high-voltage safety
requirements are relevant for standards-compliant DC and bidirectional CCS
charging?

• Which voltage requirements apply before closing the HV relays, and how do
they affect pre-charging, contactor logic, and safe operating sequences?

• Under which conditions are non-isolated DC charging and partial-power-
processing concepts feasible for highly efficient DC charging and battery-to-
battery applications?

Expected outcome

The expected outcome is a scientifically traceable evaluation of standards,
interfaces, and safety requirements for software-defined bidirectional CCS
charging. This includes a concept for the HV control sequence, an analysis of the
voltage conditions before closing the HV relays, and a feasibility assessment for
non-isolated DC charging as well as partial-power-processing-based charging
and battery-to-battery concepts.

Prior knowledge

Required

• Fundamentals of electrical engineering and circuit theory

• Basic programming knowledge

• Careful and safety-conscious work style in the lab

Helpful, but not required

• Interest in CCS, charging electronics, or ISO 15118

• Basics of power electronics, high-voltage systems, or battery systems

• Experience with Python, C++, or laboratory automation

What you will learn

• You will understand how CCS communication, HV safety, and power
electronics interact in bidirectional DC charging systems.

• You will evaluate voltage conditions, pre-charging, and contactor logic as key
prerequisites for safe charging sequences.

• You will investigate the technical feasibility of non-isolated and partial-power-
processing-based DC charging concepts.

• You will create a scientific basis for future test benches and new topologies
for highly efficient DC charging.

Approach & tasks

1. Systematically review standards and the state of the art for CCS, HPC, ISO
15118, and bidirectional DC charging.

2. Analyze communication interfaces, HV safety functions, and hardware
components such as a ChargeBridge module, relays, contactors, and a
controllable power stage.

3. Model or systematically evaluate the voltage requirements before closing the
HV relays as well as pre-charging, enable, and shutdown sequences.

4. Investigate the feasibility of non-isolated DC charging and partial-power-
processing approaches using suitable scenarios, operating limits, and safety
requirements.

5. Document and evaluate a concept for a future test bench with a real electric
vehicle, lab power supply, or custom power electronics.

Suitable for

Electrical Engineering and Information Technology · Electrical Engineering ·
Electromobility

* Computer Science

* Subject to academic fit and examination regulations.
Adaptable: Technical, Conceptual, Practice-oriented

Methods & tools

• CCS-Kommunikation, ISO 15118 und ChargeBridge

• Python, C++ und Laborautomatisierung

• HV-Sicherheitskonzepte und Leistungselektronik

Literature & references

• www.vector.com/de/de/produkte/produkte-a-z/hardware/vsecc/

• www.pionix.com/products/chargebridge-module

• chargebyte.com/

Relevance

Bidirectional DC charging is a key enabler for flexible electrical energy systems,
vehicle-to-grid, vehicle-to-home, and battery-to-battery applications. The work
helps clarify which safety and voltage conditions new highly efficient charging
concepts must satisfy and what role non-isolated or partial-power-processing
topologies can play.

Supervision & application

The work combines scientific analysis of standards and interfaces with an application-oriented evaluation of HV safety sequences and converter concepts. Depending
on your interests, the focus can be placed more on standards, CCS communication, voltage and safety requirements, feasibility assessment of non-isolated concepts, or
preparation of a test bench.
Additional notes: Please indicate whether you already have experience with charging electronics, high-voltage systems, power electronics, Python, C++, or
communication protocols.

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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