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Background	and	Objectives:	Virtual	inertia	control,	as	a	component	of	a	virtual	synchronous	generator,	is	used	for	the
implementation	of	synchronous	generator	behaviour	in	microgrids.	In	microgrids	that	include	high-capacity	distributed
generation	resources,	in	addition	to	virtual	inertia,	virtual	damping	can	also	lead	to	improvement	of	frequency	stability
of	the	microgrid.	The	purpose	of	the	control	method	for	the	islanded	microgrid	is	to	be:	1)	robust	to	the	uncertainty	of
the	microgrid	parameters.	2)	Weaken	the	disturbances	on	the	islanded	microgrid	(wind	turbine,	solar	cell,	Loads).	3)
Improved	 response	 speed	 related	 to	microgrid	 frequency	 deviation	 (reduced	 settling	 time).	Methods	 In	 this	 paper,
designing	a	new	robust	control	method	for	controlling	virtual	inertia	in	microgrids,	with	regard	to	virtual	damping,	has
been	 attempted.	 The	 proposed	 method	 has	 a	 higher	 degree	 of	 freedom	 compared	 to	 the	 conventional	 robust
controllers,	which	provides	better	 control	of	 the	system.	Results:	Results	of	 the	proposed	method	 for	 virtual	 inertia
control	with	regard	to	virtual	damping	has	been	compared	in	several	scenarios	–with	virtual	inertia	control	based	on
optimized	 PI	 controllers	 with	 regard	 to	 virtual	 damping,	 virtual	 inertia	 control	 based	 on	 model	 predictive	 control
(controller)	with	 regard	 to	virtual	damping,Self-adaptive	virtual	 inertia	control	using	 fuzzy	 logic,	virtual	 inertia	control
with	regard	to	virtual	damping,	and	virtual	inertia	control	without	virtual	damping	(conventional	methods).	Compared	to
other	control	methods,	the	proposed	controller	has	improved	the	settling	time	due	to	the	frequency	deviations	of	the
islanded	microgrid	by	27%.	According	to	the	results	of	the	scenarios,	the	proposed	controller	has	been	able	to	reduce
the	frequency	error	due	to	load	and	distributed	generation	resource	disturbances	and	compared	to	other	controllers,
and	this	frequency	deviation	has	been	reduced	by	68%.	Conclusion:	According	to	the	simulation	results,	the	proposed
controller	 has	 a	 better	 performance	 than	 other	 controllers	 in	 improving	 the	 frequency	 stability	 of	 the	 islanded
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