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An Application of Harmony Search Algorithm for Operational Cost Minimization of
MicroGrid System
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Abstract - This paper presents an application of Harmony Search (HM) meta-heuristic optimization algorithm for
optimal operation of microgrid system. The microgrid system considered in this paper consists of a wind turbine, a diesel
generator, and a fuel celll. An one day load profile which divided 20 minute data and wind resource for wind turbine
generator were used for the study. In optimization, the HS algorithm is used for solving the problem of microgrid
system operation which a various generation resources are available to meet the customer load demand with minimum
operating cost. The application of HS algorithm to optimal operation of microgrid proves its effectiveness to determine
optimally the generating resources without any differences of load mismatch and having its nature of fast convergency
time as compared to other optimization method.

Key Words : Distribution System, Fuel Cell, Harmony Search Algorithm, Micro Grid System, Optimization, Operational
Cost, Renewable Energy Sources, Wind Turbine Generator
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Croturar | PMaX)KW] | P(min)kW] Nee
FC #1 0.03 15 0.0 90
FC #2 0.03 15 0.0 90
FC #3 0.04 25 0.0 85

M/O* : 0.02[$/kW], FC #1,2,3
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f(z): objective function
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Table 4 Power Output and Cost

AlZt 00:00-00:20 09:00-09:20 18:00-18:20
2Fx=A Z£:951[m/s] Z£:3.46[m/s] E£:13.04{m/s]
ol ZAqf 2312k 42 2502 0 193 23512k 108
Diesel Gen#l | 0.5 5.0 0.5

Diesel Gen#2 0.3 3.0 0.3

Diesel Gen#3 0.7 563353 0.7

Fuel Cell#1 0.0 15 0.676321

Fuel Cell#2 0.0 15 0

Fuel Cell#3 0.0 25 0

Wind Turb#1 2.02457 0.0832945 431184

Wind Turb#2 0.67543 0.0831709 431184

3P, 42 193 10.8

Cost [§] 0.7154 23147 0.7835
“Total Cost [$/24hr] : 75.205, Total Load [kW/24hr] : 2729834
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