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Background, Context:
Power electronics is more and more used on the power transmission grids. Indeed, all wind and
photovoltaic generation is connected to the grid by converters. Also, the reinforcement of the grid is
frequently done with High-Voltage Direct Current (HVDC) lines which consist of 2 power converters
into a back-to-back connection and a DC cable. This tendency will be extended in future in order to
ensure the transition towards decarbonized energy systems as formulated, for example, in Europe.
This new technology based on power electronics is active in the sense that it provides several degrees
of freedom for the power and voltage control. Thus, it has an impact on the dynamics of the neighbour
AC power system. In particular, the small-signal and the transient stability depend on the way in
which the regulators of the converters are synthesized. Previous work [1], [2] showed that the control
of these devices can be done in order to improve grid stability of the neighbour zone (and thus not
only to ensure local – i.e., on converters - control objectives). The framework of optimal robust control
– particularly H∞ control (see, e.g., [3]) was used for this.

Research subject, work plan:
This methodology can now be further exploited to treat 2 new points necessary for the implementation
of such controls in practice:
- Take into account the limitations of the actuators (the currents of the converters should not
overpass maximum values for obvious material protection reasons)
- Co-ordinate the control of 2 or several close HVDC in order to avoid/diminish
bad/underoptimal interactions of their controls.
The classic convex optimization (based on Linear Matrix Inequalities-LMI or other) [4] or new nonsmooth stabilisation techniques for parametric structured systems [5] should be investigated to treat
the 2 points mentioned above.

This work is proposed in a general framework of collaboration with RTE – the French Transmission
System Operator – and it is thus connected to real needs of the interconnected power systems.
Realistic tests and validations of the theoretic developments mentioned above are possible on grid
models and scenarios provided by RTE.
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