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Context:
Climate change is one of the most important global issues of our time. The world aviation industry has set a
goal of reducing carbon dioxide emissions by 50% by 2050 compared to 2005. More electric or even fully electric
aircraft are being developed to achieve this goal. Multiplying the number of electrical systems on board aircraft leads
to a significant increase in the need for non-propulsive power. The voltage of the distribution networks will be raised
to 270 VDC, 540 VDC or even 800 VDC in order to meet this evolution. Only some critical equipment such as
calculators or injectors will continue to be supplied with 28 VDC.
The design of the 800 VDC and 28 VDC network interconnections is a big challenge for aeronautical equipment
manufacturers like Safran. The use of new types of components (e.g. Wide Bang Gap) and modern converter
topologies (e.g. Dual Active Bridge) could allow excellent power densities. Recent work conducted jointly by GeePs
and Safran has demonstrated a power density of 4kW/kg for a Dual Active Bridge 270 VDC / 28 VDC converter
using GaN components [1] (see Figure 1 and 2).
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Figure 1 – Main elements of the Dual Active Bridge: (a) Transformer, (b) HV bridge, (c) LV bridge.
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Figure 2 – Electrical schematics of the Dual Active
Bridge and its specifications.

Figure 3 – Input series and output parallel association of the elementary converter.

Objectives:
The challenge of this work is to develop a DC/DC converter 800V DC / 28 VDC whose power can reach a few
tens of kilowatts, and this from the optimized elementary converter 270 DC / 28 VDC already developed within our
teams. These converters will be associated in series and in parallel to respectively reach the desired voltage and power
levels (see Figure 3). This work will consist in proposing a control strategy for the elementary converters [2] and for
their association, the objective being to minimize the overall losses and the EMI filters mass in the global converter
for all operating conditions [3].

Detailed assignments:
The work can be organized in the following way:
1. state of the art on the dynamic modeling of power electronics structures, on the control strategies of
Dual Active Bridge and modular converters,
2. dynamic modeling of the Dual Active Bridge and the modular converter,
3. from this dynamic modeling, proposing an optimal control strategy for the multicellular converter
guaranteeing the minimization of losses and EMI filters mass for all operating points, different filter
architectures will be considered,
4. implementation of the control strategy on a microcontroller or FPGA and experimental tests,
5. writing of the PhD thesis,
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The candidate must demonstrate a strong interest in power electronics and be comfortable with the concepts of
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