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---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract - A distributed energy resource (DER) is a small-

scale unit of power generation that operates locally and is 
connected to a larger power grid at the distribution level. DER 

systems also enable a facility to operate independently of the 

electric power grid, whether by choice or out of necessity. 

Certain DER systems can even lower emissions and improve 

fuel utilization on site. OPAL-RT’s power systems product 

line simulates everything from fast electromagnetic 

phenomenon to the transient stability of large power systems, 

all while enabling power systems engineers and scientists to 

innovate or optimize security, efficiency and performance and 

protection for the generation, transmission and distribution of 

power grids. The proposed system operation is implemented 

on a sample power grid comprising of generation, 

transmission and distribution and results are verified 

experimentally through the Opal-RT real-time simulation 

System. 
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1. INTRODUCTION   
 

This Now a day there are in most of the cases in 
transmission and distribution sector DERs which is   based on 
invertor based operation are utilized more as compared to that 
of convectional sources.  The DER such as wind, solar system 
depends upon the atmospheric condition that means parameter 
is varying accordance with change in temperature, which 
changes the voltage and pressure, etc. Sometimes grid 
disconnected from DERs at that time if light wind speed 
available then in wind turbine reverse flow possible this is the 
only one disadvantage of system. Therefore in this project  by 
using opal RT result are verified in the experiment to approach 
the stability in the frequency of the system with the help of 
MATLAB simulation by using sim power system. 

 

2. Literature Survey 
 

1. Because of their intermittent features and reduced inertial 
response, such as photovoltaic (PV) systems and wind 
turbines, the adoption of (DERs) has increased the complexity 
of the power system. This act of power system reconstruction 
has a significant impact on the system's transient 
responsiveness, resulting in oscillations, decreased 
synchronisation, and power swings.   

 

2. To increase the inertia of the DC-MG and restrict the dc bus 
voltage fluctuation, a virtual inertia control approach for DC-
MG using bidirectional grid-connected converters (BGCs) 
analogized with virtual synchronous machine (VSM) is 
provided. of numbered sections that present the main findings. 
These sections should be organized to best present the 
material. 
 

3. The event's unclear voltage could occur in distribution 

networks. The decline in voltage stability will limit the amount 

of load that distribution firms can serve. People are encouraged 

to use Distributed Generation (DG). Traditional power systems 

will benefit from the growth of DGs. DGs connected to 

distribution networks have the potential to increase voltage 

stability in the system. 

  

4 The inverter is controlled like a synchronous generator using 

the virtual synchronous generator (VSG) control technique 

(SG). In the same way that the SG supports system stability in 

a conventional grid, the VSG does the same in a micro-grid. In 

addition, the VSG has additional flexibility when it comes to 

configuring characteristics like virtual inertia. As a result, a 

fuzzy controller is presented for regulating the virtuous cycle. 
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Figure - Distributed electric system 

 

 
 

 

 
 

 

3. CONCLUSIONS 

 
We must give a MATLAB simulation model for a solar PV 

system and a fuel battery system in this section. Sim-power 

system toolbox was used to design the entire system in 

MATLAB 2015 software. 

The PV system's  result  analysed. PV and VI characteristics 

of solar PV modules and solar PV array systems were 

investigated under various solar irradiation and temperature 

conditions. The study of the results of the fuel cell-based 

battery . 
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