Application of GWO for Hydro-Thermal power plants 
As per suggestions by honorable reviewers, authors applied the GWO technique for hydrothermal power plants and the response of the regulator is attached below. Figure 1 is the system modeling diagram for one thermal and hydro unit. Figure 2 is the comparison of two objective functions J1 and J2 with the operating conditions mentioned in fig.5 of main manuscript. 
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Figure 1 Transfer function model of two area hydro-thermal interconnected system 
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Figure 3 Change in frequency of area 1 by 10% load change in area-1 
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Figure 4 Change in frequency of area 2 by 10% load change in area-1 
Fig.3 and 4 shows the superiority of GWO algorithm over the other three algorithms. The nomenclature followed for this work is attached below in a tabular form. 
	NOMENCLATURE 
	 
	 

	i 
	Subscript referred to area i 
(1,2) 
	Tai 
	DFIG wind turbine time constant of area i 

	Hi 
	Inertia constant of area i 
	Tri 
	Frequency transducer time constant of area i 

	∆fi 
	Frequency deviation in area i 
(Hz) 
	Twi 
	Washout filter time constant of area i 

	∆PGi 
	Incremental 	generation 	of area i (p.u.) 
	∆PNCi 
	Incremental DFIG active power output of area i 

	∆PLi 
	Incremental load change in area i (p.u.) 
	∆PNCi,ref 
	Incremental wind turbine active power reference of area i 

	ACEi 
	Area control error of area i 
	∆X1 1− 
	Incremental measured frequency change after 
transducer of area 1 

	Bi 
	Frequency bias parameter of 
	∆X1 2− 
	Incremental measured frequency change after 

	
	area i 
	
	transducer of area 2 

	Ri 
	Speed regulation of the governor of area i 
(Hz/p.u.MW) 
	∆X2 1− 
	Incremental 	measured frequency change after washout filter of area 1 

	Tgi 
	Time constant of governor of area i (s) 
	∆X2 2− 
	Incremental 	measured frequency change after washout filter of area 2 

	Tti 
	Time constant of turbine of area i (s) 
	∆X3 1− 
	Incremental active power based on speed controller of area 1 

	K pi 
	Gain of generator and load of area i 
	∆X3 2− 
	Incremental active power based on speed controller of area 2 

	Tpi 
	Time constant of generator and load of area i (s) 
	ω i 
	Speed of wind turbine of area i 

	∆Ptie 
	Incremental change in tie line 
(p.u.) 
 
	∆ωi 
	Incremental 	Speed 	of 	wind 
turbine of area i 

	T12 
	Synchronizing coefficient 
	ωi max 
	Maximum speed limit of  wind turbine of area i 

	a12 
	area size ratio coefficient 
	ωi max 
	Minimum speed limit of  wind turbine of area i 
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