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Table1. The SAMFA parameters
	Parameters
	Value

	Population size(p)
	100

	Number of iterations
	200

	Number of firefly position characters(n)
	10
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Table2. Considered numbers of induction motors at nodes of kheibar feeder
	node
	Number of induction motors
	node
	Number of induction motors

	3
	5
	36
	9

	4
	3
	38
	8

	6
	8
	40
	2

	8
	8
	41
	9

	9
	7
	49
	10

	10
	7
	50
	8

	14
	8
	52
	10

	15
	2
	54
	10

	16
	5
	56
	10

	18
	10
	57
	9

	19
	10
	58
	5

	24
	10
	60
	8

	26
	10
	63
	17

	28
	10
	65
	13

	30
	8
	66
	6

	31
	6
	67
	1

	33
	10
	68
	3



Table3. Load increase rate of 7.5kW induction motor according to different values of VUF [20]
	VUF (%)
	1
	2
	3
	4
	5
	6

	LIR
	1.0104
	1.0110
	1.0120
	1.0153
	1.0171
	1.0212



Table4. Performed rephasing using the FA, PSO, GA and SAMFA algorithms
	method
	Rephasing switches
	Rephasing arrangement

	SAMFA
	S31,S53,S58,S65
	2,1,1,2

	FA
	S12,S23,S50
	2,1,1

	PSO
	S15,S17,S39,S61
	2,2,2,1

	GA
	S20,S27,S37,S58
	2,1,1,1






Table5. Cost results and economic benefits of automatic rephasing operation using the FA, PSO, GA and SAMFA algorithms

	method
	LI
COST
($/yr)
	ECOST
($/yr)
	LOSS
COST
($/yr)
	Annual cost
($/yr)
	Cost saving
($/yr)

	Initial cond.
	4343
	115740
	108620
	228703
	------

	SAMFA
	407
	112930
	99486
	212823
	15880

	FA
	888
	113400
	99868
	214156
	14547

	PSO
	1074
	113330
	99775
	214179
	14524

	GA
	1457
	113580
	100030
	215067
	13636



Table6. Uneconomic benefits of proposed operation using the FA, PSO, GA and SAMFA algorithms
	method
	ENS
(MWh)
	IN
(A)
	Ploss
(kW)
	VUFmax
(%)

	Initial cond.
	34220
	187.45
	472.35
	2.0320

	SAMFA
	33297
	16.43
	432.64
	0.2159

	FA
	33444
	23
	434.3
	0.4713

	PSO
	33427
	26.97
	433.86
	0.4959

	GA
	33504
	29.3
	435
	0.5826
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