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Fig. 1: Fuel-cost curve for thermal generating unit with VPL
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Fig. 2: Fuel-cost curve for thermal generating unit with MFO
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Fig. 4. Effect of fl on search process when  fl < 1
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Fig. 5. Effect of fl on search process when fl > 1
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Fig. 5. characteristic curve of generation unit 8 .

Case 1
Table A-2. Generation units' limits and cost coefficients for 10-unit test system 
	Unit
	Min
Mw
	Max
MW
	α 
$/MW2
	β 
$/MW
	γ
$
	ρ
$
	η
MW-1

	U1
	10
	55
	0.12951
	40.5407
	1000.403
	33
	0.0174

	U2
	20
	80
	0.10908
	39.5804
	950.606
	25
	0.0178

	U3
	47
	120
	0.12511
	36.5104
	900.705
	32
	0.0162

	U4
	20
	130
	0.12111
	39.5104
	800.705
	30
	0.0168

	U5
	50
	160
	0.15247
	38.539
	756.799
	30
	0.0148

	U6
	70
	240
	0.10587
	46.1592
	451.325
	20
	0.0163

	U7
	60
	300
	0.03546
	38.3055
	1243.531
	20
	0.0152

	U8
	70
	340
	0.02803
	40.3965
	1049.998
	30
	0.0128

	U9
	135
	470
	0.02111
	36.3278
	1658.569
	60
	0.0136

	U10
	150
	470
	0.01799
	38.2704
	1356.659
	40
	0.0141


























Case 2

Table  Generation units' limits and cost coefficients for 10-unit test system with multiple fuels

	
Unit
	Generation
	Fuel
Type
	α
$/MW2
	β
$/MW
	γ
$
	ρ
$
	η
MW-1

	
	Min
	F1
	P1
	F2
	P2
	F3
	Max
	
	
	
	
	
	

	1
	100
	
1
	196
	
2
	250
	
-
	-
	1
2
	0.002176
0.001861
	-0.3975
-0.3059
	26.97
21.13
	0.02697
0.02113
	-3.9750
-3.0590

	2
	50
	
2
	114
	
3
	157
	
1
	230
	1
2
3
	0.004194
0.001138
0.001620
	-1.2690
-0.0398
-0.1980
	118.4
1.865
13.65
	0.11840
0.00187
0.01365
	-12.690
-0.3988
-1.9800

	3
	200
	
1
	332
	
3
	388
	
2
	500
	1
2
3
	0.001457
0.000012
0.000804
	-0.3116
0.4864
0.0334
	39.79
-59.14
-2.876
	0.03979
-0.05914
-0.00288
	-3.1160
4.8640
0.3389

	4
	99
	
1
	138
	
2
	200
	
3
	265
	1
2
3
	0.001049
0.002758
0.005935
	-0.0311
-0.6348
-2.338
	1.983
52.85
266.3
	0.00198
0.05285
0.26680
	-0.3114
-6.3480
-23.380

	5
	190
	
1
	338
	
2
	407
	
3
	490
	1
2
3
	0.001066
0.001597
0.000149
	-0.0873
-0.5206
0.4462
	13.92
99.76
-53.99
	0.01392
0.09976
-0.05399
	-0.8733
-5.2060
4.4620

	6
	85
	
2
	138
	
1
	200
	
3
	265
	1
2
3
	0.002758
0.001049
0.005935
	-0.6348
-0.0311
-2.3380
	52.85
1.983
266.3
	0.05285
0.00198
0.26680
	-6.3480
-0.3114
-23.380

	7
	200
	
1
	331
	
2
	391
	
3
	500
	1
2
3
	0.001107
0.001165
0.000255
	-0.1325
-0.2267
0.3559
	18.93
43.77
-43.35
	0.01893
0.04377
-0.04335
	-1.3250
-2.2670
3.5590

	8
	99
	
1
	138
	
2
	200
	
3
	265
	1
2
3
	0.001049
0.002758
0.005935
	-0.0311
-0.6348
-2.3380
	1.983
52.85
266.8
	0.00198
0.05285
0.26680
	-0.3114
-6.3480
-23.380

	9
	130
	
3
	213
	
1
	370
	
3
	440
	1
2
3
	0.001554
0.007033
0.000612
	-0.5675
-0.0451
-0.0182
	88.53
15.30
14.23
	0.08853
0.01423
0.01423
	-5.6750
-0.1817
-0.1817

	10
	200
	
1
	362
	
3
	407
	
2
	490
	1
2
3
	0.001102
0.000042
0.001137
	-0.0994
0.5084
-0.2024
	13.97
-61.13
46.71
	0.01397
-0.06113
0.04671
	-0.9938
5.0840
-2.0240
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