Accepted Manuscript

IEMERST

Optimizing Renewable based Generations in AC/DC Microgrid system using
Hybrid Nelder-Mead — Cuckoo Search Algorithm

J. Senthil kumar, S. Charles Raja, J. Jeslin Drusila Nesamalar, P. Venkatesh

Pll: S0360-5442(18)31088-0

DOI: 10.1016/j.energy.2018.06.029
Reference: EGY 13071

To appear in: Energy

Received Date: 30 November 2017

Accepted Date: 06 June 2018

Please cite this article as: J. Senthil kumar, S. Charles Raja, J. Jeslin Drusila Nesamalar, P.
Venkatesh, Optimizing Renewable based Generations in AC/DC Microgrid system using Hybrid
Nelder-Mead — Cuckoo Search Algorithm, Energy (2018), doi: 10.1016/j.energy.2018.06.029

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



10
11
12
13
14
15
16
17
18
19
20
21
22
23

24
25

26

27
28
29
30
31
32

Optimizing Renewable based Generations in AC/DC Microgrid system using
Hybrid Nelder-Mead — Cuckoo Search Algorithm

Senthil kumar J'*, Charles Raja S*, Jeslin Drusila Nesamalar J** and Venkatesh P*

*Department of Electrical and Electronics Engineering, Thiagarajar College of Engineering, Madurai, Tamilnadu-625015, India
** Department of Electrical and Electronics Engineering, Kamaraj College of Engineering and Technology, Virudhunagar,
Tamilnadu-626001, India

ABSTRACT

This paper proposes a Hybrid Nelder-Mead and Cuckoo Search (HNMCS) algorithm to
minimize the power loss in hybrid AC/DC microgrid systems by optimizing the output power
of Renewable Energy Distributed Generators (REDG). The non-linear power loss
minimization problem is solved by the proposed HNMCS to optimize the size of REDG. So
far, the REDG sizing is determined by considering generator output as variable whereas in
the proposed technique, the area required for the operation of REDG in hybrid AC/DC
microgrid is taken as variable. The microgrids are developed by categorizing the existing
distribution system to multiple zones. A hybrid AC/DC microgrid is developed with AC grids
supported by substation and DC grids operated by their individual REDG units. The suitable
location for REDG units including the combination of solar-photovoltaic modules and fuel
cells in DC grid is identified by Loss Reduction Sensitivity Factor (LRSF). A standard 33-bus
and 69-bus radial distribution system is modeled as a hybrid AC/DC microgrid system. The
system is analyzed for its performance in stand-alone system and extended to zone
cataloging as residential, industrial and commercial zones. The proposed HNMCS algorithm
identifies the optimal solution for REDG sizing with improved convergence rate and reduced

simulation time.

Keywords: Hybrid AC/DC microgrid system, Distributed generation, Renewable Energy

Distributed Generators, Cuckoo Search, Hybrid Nelder-Mead — Cuckoo Search.
1. INTRODUCTION

The bulk availability of renewable energy sources are effectively utilized in providing
uninterruptable power supply to islanded regions. Distribution local grid comprising of
renewable energy generators to satisfy load demand and support the main grid is termed as
micogrid [1], they can possibly operate as an independent grid under favorable conditions.
Based on the type of power flow and load demands, microgrid can be classified as AC

microgrid and DC microgrid. The flow of reactive power, harmonic current, unbalanced
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