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Abstract This paper presents application of a differential search (DS) meta-heuristic optimization algorithm for
optimal operation of a micro grid system. The DS algorithm simulates the Brownian-like random-walk movement used
by an organism to migrate. The micro grid system consists of a wind turbine, a diesel generator, a fuel cell, and
a photovoltaic system. The wind turbine generator is modeled by considering the characteristics of variable output.
Optimization is aimed at minimizing the cost function of the system, including fuel costs and maximizing fuel
efficiency to generate electric power. The simulation was applied to a micro grid system only.

This study applies the DS algorithm with excellence and efficiency in terms of coding simplicity, fast convergence
speed, and accuracy in the optimal operation of micro grids based on renewable energy resources, and we compared
its optimum value to other algorithms to prove its superiority.

Keywords : Diesel generator, Fuel cell, Photovoltaic, DS algorithm, Microgrid System, Optimization, Optimal
operation, Wind turbine generator
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Table 1. Cost coefficient of DiG

a
0.4333

Unit
DiG#1

b Pmin[kW]
0.2333 0.5

c
0.0074

Pmax[kW]
5.0

DiG#2 | 0.2731 | 0.1453 | 0.0042 0.3 3.0

DiG#3 | 0.8467 | 0.5142 | 0.0092 0.7 8.0
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Pmax[kW]
5.0
6.0
6.0

Pmin[kW]
0.0
0.0
0.0

0.02
0.02

CPV(M/O)
0.02

Unit
PV#1
PV#2
PV#3

Table 4. Photovoltaic Data

CWT(M/O)
0.022
0.032
0.048

Pmax
(kW]
10
5
15

14.5[m/sec]

Pmin
[kW]
0.5
0.3
0.5

0.1453 | 0.0042

. 2.5[m/sec], vco, vr :

vei

a
0.4333 | 0.2333 | 0.0074

0.2731
0.5134 | 0.1233 | 0.0058

21.3 d=ZX|

Unit
WT#1
WTH2
WTH3

Table 2. Wind Turbine Data
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Table 3. Fuel Cell Data
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Table 5. Power Output and Cost(12:00)
Opleljatmg SPi Lack & Cost Total
conditions & (kW] Surplus (s] Cost
Result Power [$]
S 12.81 -3.59 3.245
HS T 7.75 -0.45 0.218 8.783
U 15.34 +4.04 5.320
S 16.49 +0.09 2.085
DS T 6.86 -1.34 0.901 8.020
U 12.56 +1.26 5.034
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Fig. 4. Total Operating Cost of Grids according to Load
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Table 6. Power Output and Cost(12:00)

S T U
Oneratin Insolation:859 | Insolation:859 | Insolation:893
congitionsg& [W/m2] [W/m2] [W/m2]
Result Wind speed: Wind speed: Wind speed:
17.2[m/s] 10.9[m/s] 14.1[m/s]
Load : 16.4 Load : 8.2 Load : 11.3
Diesel Gen#l 0.50 - -
Diesel Gen#2 - 0.32 -
Diesel Gen#3 - - 0.70
Fuel Cell#1 0.93 - -
Fuel Cell#2 - 0.68 -
Fuel Cell#3 - - 0.00
Wind Turb#1 9.97 - -
Wind Turb#2 - 1.89 -
Wind Turb#3 - - 7.06
Photovoltaic#1 4.02 - -
Photovoltaic#2 - 4.81 -
Photovoltaic#3 - - 5.02
SPi[kW] 15.42 7.70 12.78
Lack & Surplus
Power -0.98 -0.5 +1.48
[kW]
Cost[$] 0.9013 0.5133 1.6501
Total Cost[$] 3.0656
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