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Multi-objective optimal energy management of microgrid with distributed generation
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Abstract: To carry out the optimal management of the distributed generation, this paper presents a multi-objective niche
evolutionary immune algorithm (MO-NEIA) based on detailed analysis of the distributed generations’ characteristics and the
optimization objectives’ math models. The algorithm, using the objective function as antigen and the solution of the problem as
antibody, builds some niches to enhance the variability of the antibody and restore the good antibody. In the process of niche
evolution, the optimal solution can be obtained through the antibodies selection, crossover and mutation according to the affinity
between antibody with antigen and the affinity between antibodies. The proposed algorithm is applied to the management of the
distributed generations in a microgrid system and the results compared to another optimal algorithm demonstrate its feasibility.
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Fig.1 Flow process chart of algorithm
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Fig.2 Diagram of the microgrid system
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Tab.1 Load parameters

EX S BBLAW E% Th#/KVA
DGI1 5 Loadl 7.5+ j0.95
DG2 30 Load2 30+j3.8
DG3 50 Load3 30+j3.8
DG4 20 Load4 1541
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Tab.2 A set of optimal solutions based on different weight

1® Sy /KVA Sy KVA St /KVA BERZE AV RBEEAVA  EEH cosp
1 22057+j4342  30.041+j3.451  15.787+j0.944 0 1.106+j0.173 0.9910
2 22081+j4.196  30.055+j3.327  15.790+j0.888 0 1.108+j0.173 0.9916
3 22.104+j4.048  30.066+j3.190  15.793+j0.832 0 1.109+j0.173 0.9922
4 22130+j3.888  30.077+j3.058 15796+ j0.774 0 1.111+0.174 0.9929
5 22.158+j3.721  30.088+j2911  15.797+j0.719 0 1.115+j0.174 0.993 5
6 - 22.208+3.349  30.109+j2.594  15.797 + j0.605 0 1124+ j0.176 0.994 8
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Tab.3 Results comparing with NSGA-II
i Sy /KVA S, /kVA Syes /KVA HBRHFAVA  EEH cosp
NSGA-II '21.817 + j4.158 30.521 + j4.716 15.809 + j1.417 1.111+j0.174 0.9889
AICEE 0 22.104+j4.048 30.066+ j3.190 15.793+ j0.832 1.109 +j0.173 0.9922
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