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Optimal Sizing Method of Distributed Energy Resources for a Stand-alone Microgrid
by using Reliability-based Genetic Algorithm
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(Ja-Hyun Baek - Soo-Kyung Han - Dae-Sik Kim - Dong-Hwa Han - Hansang Lee - Soo-Hwan Cho)

Abstract - As the reduction of greenhouse gases(GHGs) emission has become a global issue, the microgrid markets are growing
rapidly. With the sudden changes in the market, Korean government suggested a new business model called 'Self-Sufficient
Energy Islands. Its main concern is a stand-alone microgrid composed of Distributed Energy Resources(DERs) such as
Renewable Energy Sources(RESs), Energy Storage System(ESS) and Fuel Cell, in order to minimize the emission of GHGs.
According to these trend, this paper is written to propose an optimal sizing method of DERs in a stand-alone microgrid by
using Genetic Algorithm(GA), one of the representative stochastic methods. It is to minimize the net present cost with the
variables, size of RESs and ESS. In the process for optimization, the sunless days are considered as additional constraints.
Through the case study analysis, the size of DERs installed in a microgrid system has been computed using the proposed
method in MATLAB. And the result of MATLAB is compared with that of HOMER(Hybrid Optimization of Multiple Energy
Resources), a well-known energy modeling software.
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Table 1 Cost and lifetime of DERs
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Table 3 Optimization results considering reduction of system reliability

s Hi PV(W) WT(kW) ESS(kWh) NPV($) BB A ZHhr) Soc
HE | AlZHhr) i
0% 0 1,637 200 3,016 13,110,701 0 86.10%
1% 87.6 1,046 200 2,653 10,138,800 87 79.47%
2% 175.2 807 300 2,061 9,075,873 175 77.49%
3% 262.8 840 200 2,077 8,390,018 262 71.25%
4% 350.4 719 300 1,589 7,970,463 350 71.19%
5% 438 669 300 1,502 7,629,755 437 68.91%
6% 525.6 763 200 1,592 7,308,588 525 64.25%
7% 6132 706 200 1,553 7,015,630 612 62.09%
8% 700.8 672 200 1475 6,754,066 699 59.98%
9% 788.4 640 200 1,435 6,560,883 788 58.40%
10% 876 595 200 1,441 6,387,950 875 56.89%
15% 1,314 514 200 1,249 5,755,019 1,314 51.35%
20% 1,752 458 200 1,092 5,278,959 1,752 47.31%
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Table 2 Optimization results with balancing

Table 4 Optimization results considering sunless day
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