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Differential Evolution Method for Solving Combined Economic and Emission Dispatch Problems
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Abstract
This paper presents an evolutionary-based approach for
solving a combined economic and emission dispatch

problems using Differential Evolution Method (DE). The

objective function is formulated in forms of a linear
combination of fuel cost and emission functions with
appropriate weighting factors. The test system used in this
work was a three-unit generator of multi-valve steam,
turbines. The results obtained by the proposed method were
compared to some well-known and efficient intelligent
search techniques (Genetics Algorithm: GA, Simulated
Annealing: SA and Particle Swarm Optimization: PSO).
The results showed that the combined economic and
emission dispatch problem can be solved by the proposed

method efficiently and reliably.
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Simulated Annealing (SA) Differential Evolution (DE)
Power Output Power Output
Standard| CPU Standard| CPU
(pu.) Min Average Max (pu.) Min Average Max
IDeviation|Time (s) IDeviation|Time (s)
Pl 0.0554 0.2791 0.4187 | 0.1163 Pl 0.2093 0.2093 0.2093 | 0.0000
P2 0.1795 0.3313 0.4937 | 0.1137 P2 0.3437 0.3437 0.3437 | 0.0000
P3 0.3327 0.5895 0.9610 | 0.1456 P3 0.6468 0.6468 0.6468 | 0.0000
Ptotal 1.1998 1.1999 1.1999 | 0.0001 (55.9120 Ptotal 1.1998 1.1998 1.1998 | 0.0000 | 7.9089
Ft ($/hr) 785.1094 | 788.1246 | 798.8260 | 3.2590 Ft ($/hr) 785.1113 | 785.1113 | 785.1113 | 0.0000
Et (kg/hr) 36.9924 | 37.1109 | 38.3442 | 0.2657 Et (kg/hr) 36.9925 | 36.9925 | 36.9925 | 0.0000
Total Cost ($/hr)|1181.2703[1185.5470(1201.2894| 4.7230 Total Cost ($/hr){1181.2703|1181.2703 [1181.2703| 0.0000
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Standard| CPU
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IDeviation|Time (s)
Pl 0.2093 0.2202 0.3735 | 0.0417
P2 0.1795 0.3328 0.3437 | 0.0417
P3 0.6468 0.6468 0.6468 | 0.0000
Ptotal 1.1998 1.1998 1.1999 | 0.0000 (25.1040
Ft ($/hr) 785.1113 | 785.3629 | 788.8855 | 0.9575
Et (kg/hr) 36.9925 | 36.9962 | 37.0484 | 0.0142
Total Cost ($/hr)|1181.2703|1181.5611{1185.6330| 1.1069
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Min Average Max |Standard| CPU
Methods
Total Cost|Total Cost| Total Cost |Diviation| Time (s)
SA 1181.2703(1185.5470(1201.2894 | 4.723 55.912
GA 1181.2703(1181.5611{1185.6330| 1.107 | 25.104
PSO 1181.2703(1182.8810(1188.6517 | 2.625 10.525
DE 1181.2703(1181.2703(1181.2703 | 0.000 7.909
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Particle Swarm Optimization (PSO)
Power Output
Standard| CPU
(pu.) Min Average Max
IDeviation|Time (s)
P1 0.2093 0.2631 0.4187 | 0.0844
P2 0.1795 0.3213 0.4485 | 0.0787
P3 0.3327 0.6154 0.6468 | 0.0958
Ptotal 1.1998 1.1998 1.1999 | 0.0000 [10.5248
Ft ($/hr) 785.1113 | 786.4907 | 791.3564 | 2.2391
Et (kg/hr) 36.9925 | 37.0144 | 37.0993 | 0.0365
Total Cost ($/hr)|1181.2703{1182.8810(1188.6517| 2.6250
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Min Average Max Standard| CPU
Methods
Total Cost|Total Cost| Total Cost |Diviation| Time (s)
SA 785.1360 | 789.4602 | 801.7039 | 3.644 | 56.599
GA 785.1360 | 785.6030 | 788.9005 | 1.169 25.118
PSO 785.1360 | 787.0521 | 791.3734 | 2.651 | 10.350
DE 785.1360 | 785.1360 | 785.1360 | 0.000 7.976
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Min Average Max  |Standard| CPU

Methods
Total Cost|Total Cost| Total Cost [Diviation| Time (s)
SA 394.5098 | 396.6495 | 403.5483 | 2.235 72.145
GA 394.3101 | 394.3101 | 394.3101 | 0.000 27.599

PSO 394.3101 | 394.3101 | 394.3101 | 0.000 | 10.530

DE 394.3101 | 394.3101 | 394.3101 | 0.000 7.845
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