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2- A control strategy of variable J and D, for a virtual synchronous generator
(Jl,l Caws Ja)

3- A fuzzy control strategy to improve the dynamic behavior of a VSG (Ju i cws 3)
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If (dw/dt is NB) and (Aw is PB) then (output is J1)

If (dw/dt is NM) and (Aw is PB) then (output is Jz)

If (dw/dt is NS) and (Aw is PB) then (output is J3)

If (dw/dt is NS) and (Aw is PM) then (output is Ja)

If (dw/dt is PS) and (Aw is NS) then (output is Js)
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If (dw/dt is PM) and (Aw is Z) then (output is Je)

If (dw/dt is PS) and (Aw is PS) then (output is J7)

If (dw/dt is PM) and (Aw is PS) then (output is Jg)
If (dw/dt is NM) and (Aw is NM) then (output is Jo)
If (dw/dt is PB) and (Aw is NM) then (output is Ji)
If (dw/dt is NB) and (Aw is NB) then (output is Ji1)
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Abstract
In conventional power systems, power is often generated by high-inertial
synchronous generators. This high inertia can prevent sudden and abrupt
changes in frequency during network disruptions and maintain network
stability. Nowadays, with the increase of the influence of renewable energy
sources in the network that do not have inertia, the inertia of the network
decreases and the sensitivity of the network to disturbances increases. Recently,
virtual synchronous generator technology has been proposed that can provide
virtual inertia for such sources, thus increasing network inertia.

In this dissertation, first the dynamic stability analysis of a virtual
synchronous generator system is performed and then a control design is
introduced based on the analyzes is performed for the realization and

effectiveness of the control design .The virtual synchronous generator in the

Matlab / Simulink environment is simulated. It is then tested under two
scenarios of reference power change and load change. Also, control design is
implemented for various types of virtual synchronous generator systems,
namely: single-phase, three-phase and parallel. The simulation results indicate
that the control design has been successful in improving the dynamic stability
and its compatibility with various types of single-phase, three-phase and
parallel virtual synchronous generator systems. Also, the performance of the
virtual synchronous generator is examined in spite of the DC offset component

in the system and a solution is provided to eliminate this component.

Keywords: Virtual synchronous generator, Dynamic stability, Renewable

energy sources, Inverters, Virtual inertia
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