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Abstract

This paper presents an application of Differential Search (DS) meta-heuristic optimization algorithm

for optimal operation of micro grid system. DS algorithm has the benefit of high convergence rate and

precision compared to other optimization methods. The micro grid system consists of a wind turbine, a

diesel generator, and a fuel cell. The simulation is applied to micro grid system only. The wind turbine

generator is modeled by considering the characteristics of variable output. One day load data which is

divided every 20 minute and wind resource for wind turbine generator are used for the study. The

method using the proposed DS algorithm is easy to implement, and the results of the convergence

performance are better than other optimization algorithms.

Key Words : Diesel Generator, Fuel Cell, DS Algorithm, Micro Grid System, Optimization,
Optimal Operation, Wind Turbine Generator
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Table 1. Cost coefficient of DIG

P min P max

Unit | a b Ol aw) | &w)

DiG#1 | 0.4333 | 0.2333 | 0.0074 0.5 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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Table 2. Wind Turbine Data

Pmin Pmax

Unit a b C WW) | (kW)

Cwrawo

WT#1 |0.4333|0.2333|0.0074| 0.5 3.0 0.022

WT#2 (0.2731]0.1453]0.0042] 0.3 3.0 0.032

Ve - 2.5m/sec, Ve, V. 14.5m/sec
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Table 3. Fuel Cell Data

Unit | Chawral | Pumin(kW) | Prax(KW) | nire

FC#1 0.03 0.0 15 90

FC#2 0.03 0.0 15 90

FC#3 0.04 0.0 2.5 85
M/O : 0.02%/kW, FC 1,23
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Table 4. Power Output and Cost

A7 00:00-00:20 18:00-18:20 09:00-09:20
""""" eal oo
2 F4:951m/s | F5:1304m/s | F4:3.46m/s
A3} Rol ek 2kW | F-ak e 10.8kW | §-3F4:19.3kW
DiG#1 0.5000 0.5000 21417
DiG#2 0.3000 0.3000 3.0000
DiG#3 0.7000 0.7000 6.5053
WT#L 2.4000 47356 1.3278
WT#2 0.3000 2.8831 0.8253
FC#1L 0.0000 1.4990 1.5000
FC#2 0.0000 0.1823 1.5000
FC#3 0.0000 0.0000 2.5000
ZPi(kW) 4.2 10.8 19.3
Cost($) 1.8842 2.1079 42782
Total Cost($/24hr): 183.3950, Total Load(kW/24hr):818.95
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