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introduction _

 Many works have already been achieved on electrical power system with
a large share of power electronic converter.

* Qur research lab : L2EP, has been involved in Migrate project : WP3
« 100% power electronic converters power system » with RTE as the
work package leader.

« The aim of this short presentation is not to make a summary of WP3 but
to propose some fundamentals thinkings about two key points:

» Standard models for grid forming controls
» Transient stability and grid forming converters



Standard models for grid forming controls _

 The dynamic behavior of synchronous machines is mainly driven by its electro technical parameters. Some few |IEEE
standard controls have been developed as reference controls mainly depending on the type of excitation. They are
accepted by the community

* In a power electronic converter, the dynamic behavior is mainly driven by its control. Hence, it is possible to develop many
type of controls.

* For the grid forming control, many papers have already been published on the subject of grid forming controllers with
many different names for the control : drop control, virtual synchronous machine, synchronverter, virtual oscillator, matching control ..
It is not straightforward to make a fair comparison.

* Need to define some standard models as reference models where it is possible to characterize easily the main
functionalities in term of:

— Accuracy of the active power control: - still the main quantity to control in most of the power electronic converter.
— Inertial effect

. ‘ Ancillary services for the power system
— Primary frequency support.

All the new controls should be tested on a dedicated use case and prove what they really bring compare with the
standard models



Standard models for grid forming controls _

« In L2EP, we have made some fundamental thinking to build some controls from scratch, identify the main
functionalities which can be achieved by the grid forming converters and then propose three main types of control.
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* This controls have been also been tested
on a mock up developed within Migrate
project
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Transient stability and grid forming converters _

No inherent current limitation is embedded in a grid forming converter. However, a current limitation has to be
activated in case of a possible overcurrent. Two mains solutions:
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Transient stability and grid forming converters _

Things are becoming clearer in case of a balanced short-circuit with a grid forming converter.

A lot of work is still pending in case of unbalanced short circuit to propose a good current limitation algorithm which
protect separately the different phases.
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