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Improving the Frequency Fluctuations Attenuation of Microgrid
by Determining Optimal communication System Delay and Virtual
Inertia Values

Tohid Rahimi!?, Gholam Ali Alizadeh 2, Mohsen Hasan Babayi Nozadian *

Abstract: Micro grids are regarded to be crucial due to the development of communication
facilities, production equipment, power storage and high utilization of renewable energy. However,
micro grids are faced with the problem of frequency fluctuations in island mode because of high
fluctuations in the production power of renewable sources. In this paper, the super capacitor has been
used to increase the virtual inertia of the network along with the control system for energy storage
and production systems in order to overcome the challenge mentioned earlier. Meanwhile, the optimal
value of communication systems delay is also considered in the frequency settings of the micro grid.
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The system frequency behavior is simulated against load and power generation variations to
evaluate the performance of the proposed strategy. Given the increased cost of the system due to
increased super capacitor capacity and the reduction of communication delay against the
improvement of micro grid frequency fluctuations, a multi-objective optimization method is used to
regulate the load frequency (LFC) controllers parameters and achieve minimum cost. The simulations
of the network in question have been carried out in MATLAB / SIMULINK software. In this article,
the cost reduction of operation of the microgrid due to the low capacity of the installed supercapacitor
unit and communication systems with acceptable delay achievement are the most important
innovational aspects of the current research. Furthermore, no battery units are required in the current
paper thanks due to the presence of the supercapacitor. Batteries may cause problems for the network
due to their low life and high maintenance costs. Simulation results have demonstrated that the system
with optimal control parameters values, super capacitor capacity and communication s system delay
has been able to overcome load and power generation disturbances, and the system frequency
behavior is significantly improved in comparison with the non-optimal state.

Keywords: Micro grid, Multi-objective Optimization, Telecom System Delay, Virtual Inertia,

Load Frequency Control
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