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Abstract— This paper deals with the modeling of microgrid, 

including two renewable energy resources: Photovoltaic (PV) 

array and Hydro-power Plant using MATLAB/SIMULINK. 

The primary and main source of power generation is hydro-

power plant in this proposed microgrid system, but the 

potential power of water is not same throughout the year; 

during peak summer the scarcity of water will lead and the 

power generation will run through photovoltaic energy 

sources.In this paper, we discuss about the modeling of 

microgrid system using matlab/simulink. 
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I. INTRODUCTION 

The main components of Microgrid are hydro-power plant, 

solar energy, wind energy, fuel cell and energy storage 

system. These are structured for electricity generation, energy 

storage, and a load that normally operates connected to a main 

grid. Microgrid can operate in two modes: first is grid-

connected and the other is stand-alone mode. The main gain 

of Microgrid is that it can operate in standalone mode or main 

grid disconnection mode. The Microgrid can then function 

autonomously. Generation and connected loads in a 

Microgrid are usually interconnected at low voltage. But one 

issue related to Microgrid is that operator should be very 

wakeful because numbers of power system are connected to 

Microgrid. In power generation sector, substantial 

environmental pollution and due to rampant depletion of 

fossil fuels such as (petroleum, natural gas, coal, etc.), are the 

main reasons for the development of distributed energy 

resources (DERs). These DERs like wind, geothermal, solar, 

small hydro, etc. lead to liberalization of energy markets. The 

decrease of CO2 emission increases the quality of life of 

human kinds and is the real motivation behind the use of 

renewable energy sources (RES) [1].  

 
Fig. 1: Basic Microgrid System 

For small standalone islands, it is particularly true to access 

RES. Widespread literature exists on the method to feed these 

isolated loads as per their frequency and voltage necessities 

using various topologies, control algorithms and generators. 

Co-occurrence of numerous energy resources and divergent 

dynamic properties has upraised apprehensions over the 

efficiency of the microgrid, its stability, and control [5]. In 

this microgrid system we are using integration and modeling 

of hydro power plant and photovoltaic array for reliable 

power output during peak time. 

II. MODELING OF MICROGRID SYSTEM 

In steady-state operation, a hybrid microgrid has two 

techniques of operation that is grid-connected mode or island 

mode. The power equilibrium between the main grid hydro 

power plant and photovoltaic (PV) array is comparatively 

easy in grid connected mode. However, in grid-connected 

mode, the grid acts as an infinite source, which can supply or 

absorb the power. As a when the grid does not exist, in 

autonomous mode with pico-hydro at PCC (Point of 

Common Coupling) subsequently then islanded control has 

to balance of supply and demand [2]. It is globally accepted 

that PV power is another substitute for a renewable energy 

source, which can be used without revolving generators. 

However, the PV array suffers from intermittent power thus 

supplementary energy sources such as BES (Battery Energy 

Storage) with PV arrays, have been suggested to counterpart 

power deficiency. PV array also has the downside of not 

being able to be used at night time, so other renewable energy 

sources like hydro, wind and DG (Diesel Generator) are used, 

which can be availed at the night time. The key benefit of 

hydro power, is straight away power can be dispatched to the 

AC local grid without the use of power electronic converters 

(PEC). 

 
Fig. 2: Block Diagram of Proposed Microgrid System 

III. SIMULINK MODEL OF MICROGRID 

Matlab/Simulink is a highly recommended programing 

language to simulate and formulate any kind of applications. 

A simulation is a standard of measurement imitated of the 

operation of a process or system, the act of simulating first 

requires a model is developed. This model is a well-defined 

description of the simulated subject, and represents its key 

characteristics, such as its behavior, functions and abstract or 

physical properties. The imitated model represents the system 

itself, whereas the simulation represents its operation over 

time.Simulation is utilized in numerous settings, for example, 

reproduction of innovation for execution improvement, 

testing, preparing, training, computer games and security 

building. Frequently, PC tests are utilized to contemplate 

https://en.wikipedia.org/wiki/Imitation
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simulation models. Simulation is additionally utilized with 

logical displaying of characteristic frameworks or human 

frameworks to pick up understanding into their working, as 

in economics. Simulation can be utilized to demonstrate the 

possible genuine impacts of elective conditions and game-

plans. Simulation is additionally utilized when the genuine 

framework can't be locked in, in light of the fact that it may 

not be available, or it might be risky or unsuitable to connect 

with, or it is being planned however not yet assembled, or it 

might just not exist. Key issues in simulation incorporate the 

securing of substantial source data about the important 

determination of key qualities and practices, the utilization of 

disentangling approximations and presumptions inside the 

simulation, and devotion and legitimacy of the simulation 

results. Techniques and conventions for model check and 

approval are a continuous field of scholarly examination, 

refinement, innovative work in reproductions innovation or 

practice, especially in the field of computer Simulation. 

 In this paper we are going to design microgrid 

system based on hydro-power plant and photovoltaic/solar 

energy. We simply simulate this system with the help of PV 

array, hydro-plant, control system, transmission and load 

components, which can be easily seen in fig. 3([3]-[10]) and 

fig. 4 ([4]-[8]). In this simulation we discussed about the both 

energy sources and its components. The simulation result of 

various components is shown in simulation results chapter. 

 
Fig. 3: Simulink model of microgrid system 

IV. SIMULATION RESULTS 

Simulation results are illustrated for variable generation and 

load, in which the data of solar irradiation and hydro-power 

plant are assumed to be variable for the day and taken 

equivalent 0.1 seconds for simulation. The generated power 

from PV and hydro plant are plotted on the same axis, with 

solar radiation variable from 500 to 1000W/m2 and hydro 

plant varies their outputs along with type of turbine. In this 

simulation results we discussed about the characteristics of 

all important components which we have shown below in fig. 

5. This consists of the output voltage, current, solar radiation 

and MPPT characteristics of PV array. Likewise it also 

consist the characteristics of output voltage, current and 

prime mover speed of the hydro-power plant, which can be 

seen in fig. 5. 

 

 

 
Fig. 5: Simulink result of microgrid systems 

V. CONCLUSION 

The modeling of microgrid system based on hydro-power 

plant and photovoltaic array is done with proposed microgrid 

system and simulated successfully using MATLAB/Simulink 

software. This microgrid systems may lead to think us about 

the demand of energy generation worldwide grows rapidly, 

because energy generation is low but energy consumption is 

on a high rate. Electricity companies cannot satisfy 

consumers with this electricity generation rate for population 

and must use renewable energy system by using microgrid 

system. 
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