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I. INTRODUCTION 
 

Electricity is needed for daily life and production. The 

power system consists of four sections: power 

generation, power transmission, power conversion, 

and power consumption. In remote farms, forest 

farms, and islands, it is not easy to set up 

transmission and transmission systems for small 

power demands. In addition, storms and other 

catastrophic events will cause power outages to 

continue to the plate. Global warming is of great 

concern, and shifting energy production based on 

renewable energy production is an excellent way to 

reduce fossil fuel emissions. Therefore, for these 

reasons, it is necessary to build a renewable energy 

system outside the grid. One of the benefits of 

mixing different power sources is to provide 

sustainable power in areas that conventional power 

grids cannot supply. They are instrumental in many 

applications, but due to their non-linearity, hybrid  

 

Energy systems have been proposed to overcome 

this problem and make essential improvements. In 

general, hybridization involves combining multiple 

energy and storage units in the same approach to 

optimize production and energy management. The 

combination of renewable energy sources, wind & 

solar are used for generating power called as wind 

solar hybrid system. This system is designed using 

the solar panels and small wind turbines generators 

for generating electricity. Correspondingly, A solar 

cell or panel comprises a model derived from solar 

cells connected in series or parallel to provide the 

required currents and energy. Solar intertie 

photovoltaic (PV) systems are not particularly 

complex. First there are panels, which collect the 

sunlight and turn it into electricity. The DC signals are 

fed into an inverter, which converts the DC into grid-

compatible AC power (which is what you use in your 

home). Various switch boxes are included for safety 

reasons, and the whole thing is connected via wires 
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and conduit.Wind and solar energy are 

complementary to each other, which makes the 

system to generate electricity almost throughout the 

year. The main components of the Wind Solar Hybrid 

System are wind aero generator and tower, solar 

photovoltaic panels, batteries, cables, charge 

controller and inverter. The Wind - Solar Hybrid 

System generates electricity that can be used for 

charging batteries and with the use of inverter we 

can run AC appliances. Wind aero-generator is 

installed on a tower having a minimum height of 18 

meters. Because of the height, the aero-generator 

gets wind at higher speed and thereby generates 

more power. 

 

II. RELATED WORK 
 

In hierarchical control, there are three levels of 

control: primary, secondary, and tertiary. This control 

architecture increases the flexibility of the system 

and can connect more distributed power sources. 

This control strategy is also applicable to various 

Micro grid methods: communication models, island 

methods, load-bearing methods, or reducing power 

generation .The main control level adjusts the load 

distribution between the distributed power sources 

according to the characteristics of the electronic 

power converter. The second control manages 

voltage fluctuations and is responsible for resetting 

and combining the DC band with the other grids.  

 

The third level of control is responsible for energy 

management [6].The first control uses two methods 

to adjust the output and power distribution between 

the distributed generations. These are (i) passive 

control methods (rapidly declining concepts) and (ii) 

active load distribution methods. In DC microgrid 

applications, droop control is a widely used method 

to efficiently distribute the load between the powers 

sources connected to the common bus.  

 

In an AC microgrid, the principle of droop is the 

change in the working power and reactive power of a 

wall-mounted substation relative to the frequency 

and voltage of the output terminal [9], But in the 

case of a DC Microgrid, High voltage 

direct current (HVDC) transmission is the term used 

solely for two‐terminal  DC  systems.  DC 

grid denotes DC transmission system of more than 

two terminals with at least one meshed DC line. It is 

important that a DC grid provides wide access to all 

market participants, including renewable energy 

sources It does not need a communication system to 

maintain the distribution of goods. In a DC 

Microgrid, the characteristic properties of an electric 

current converter can be expressed as the activity of 

electric current and current or power and current 

[6]Hybrid control To get better results, the hybrid 

control system has the advantage of the technology 

mentioned above and can improve performance. In 

[2], a hybrid control strategy is proposed for the 

efficient operation of independent DC microgrids. In 

central energy management, the system uses a 

communication system to monitor bus power, 

mobility, and converter status. In case of connection 

failure, it is recommended to use DC bus signalling 

technology as a backup monitoring strategy. 

 

III. PROPOSED SCHEME 

 
The MPPT algorithm for solar power and wind 

systems is implemented in MATLAB Simulink. The 

Solar panel and wind turbine are simulated in 

MATLAB. Temperature and irradiance are taken as 

input to the solar panel. The solar panel develops a 

voltage across its output terminals according to the 

temperature and irradiance. The solar panel is 

connected to the boost converter. The converter 

matches the impedance of the solar panel to the 

impedance of the load to enable to transfer of the 

maximum power from the solar PV system to the 

load. The boost converter feeds the load. When the 

load changes, the solar panel acts as a source 

supplying the power. MPPT for the solar panel is 

achieved by hybrid the incremental conductance and 

perturb and observation methods. 

 
Figure 1: Simulink Model of Proposed System  
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1.Simulation on Incremental and Conductance 

technique Based Hybrid Energy  

To increase the efficiency of the overall solar –wind 

hybrid system, technique called as Maximum power 

point tracking (MPPT) can be used. This tracking 

technique can be useful for both the solar as well as 

wind energy generation and increasing their 

corresponding efficiencies. In case of wind energy 

systems the Maximum power point tracking 

controllers can be used to track the maximum power 

from the power generated by the Wind Energy 

Conversion Systems (WECS) . 

 

The MPPT controllers used for the Wind Energy can 

be stratified as,power signal feedback (PSF) control , 

tip speed ratio control (TSR) and hill-climb search 

(HCS) control case of Solar energy these are used to 

track the solar radiation patterns in such a way so 

that we can get the maximum output power. The 

Maximum Power Point Tracking system is not a 

mechanical tracking system since there is no physical 

movement of the module, but it is an electronic 

system that automatically tracks the maximum power 

point System. 

  

 
Figure 2: Solar Simulink Model . 

 

2.Simulation Results and discussion  

Table 1 Simulation parameter  

Simulation Parameters

 Value 

Values 

KP 40 

Turbine time constant, 0.05 

Governor time 

constant, 

0.025 

electrical generator 

(V.A.): 

8.5e3/0.9 

Engine time delay Td (s) -0.024 

Nominal power 2e+006 

Voltage 400 

Frequency 50 

Field current 100 

Open circuit voltage, 

Voc 

0.62 

Short circuit current, 7.57 

PV output 230Kw/44I 

Wind power 4.5 

Base wind speed (m/s):  12 

Load power 

P (W) 

100 

 

 
Figure 7  MPPT Output. 

 
Figure 8 Switching Pulse 

 
Figure 9 Grid Voltages and Current 
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Figure 10 Grid, Load and Inverter Current. 

 

 
Figure 11 Battery Output. 

 

 
   

                    Figure 12  Solar Output  

 
Figure 14 Grid, DG1, DG2, DG3 Current. 

 

 
Fig 15  THD performance of incremental and 

conductance MPPT 

 

3. MPPT Simulation Result of Perturb and 

Observation  

Perturb and Observe method is the most commonly 

used method for solar and wind energy conversion 

systems. In a solar PV system, the PV output voltage 

and current are measured two consecutive intervals. 

The power is calculated for two successive intervals. 

The change of power to change voltage is calculated 

dP/dV. Based on the positive and negative values of 

the slope dP/dV, the duty cycle is incremented or 

decremented. Accordingly, the voltage and power 

are adjusted to the maximum Power. If the slope 

dP/dV=0, then the maximum power point is reached 

for the present environmental conditions. This is a 

continuous process. The measurements are to be 

continuously taken, and change power and voltage 

change are calculated to take control actions. The 
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MPP is achieved by making the impedance of the 

solar PV with the impedance of the load side. The 

duty cycle is adjusted to match the impedance. This 

MPPT algorithm is explained in the previous chapter 

with a flow chart and algorithm. The algorithmic 

steps are given below. 

 
Figure 16 Perturb and Observation Block 

 

 
 

Figure 17  Wind and Rotor Speed 

 

 
Figure 18 Solar Output 

 
 

 Figure 19 inverter voltage and current  

 
 

Figure 20 load voltage and current  
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Fig 21 grid voltage and current  

 
Figure 22 Battery Output 

 
 

Figure 23 DG1, DG2, DG3 Power Output  

 
Figure 24 Grid Current, DG1, DG2, DG3 Output 

Current 

 
Figure 25 MPPT Control Output 

 
Figure 26 THD performance of perturb and 

observation MPPT. 

 

The overall performance analysis of a hybrid-based 

grid integration system improved the power quality 

parameters as THD performed under MATLAB/ 

SIMULINK environment. Table 2 showing the 
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performance of Proposed MPPT with the Existing 

MPPT technique. 

 

Table 2 Comparison with existing work. 

 

 
 

IV.CONCLUSIONS 
 

Renewable energy is an alternate source of energy 

for conventional energy resources. Renewable 

energy sources are the primary energy sources in 

remote areas where traditional energy cannot be 

transmitted. The MPPT based solar-wind hybrid 

energy system with boost converter is studied in this 

thesis. To increase the conversion efficiency of the 

hybrid system, an MPPT algorithm is utilized. Perturb 

and observe algorithm and incremental conductance 

provide the required duty ratio to control the boost 

converter with unpredictable weather conditions.  

 

A detailed analysis of solar, wind, and PMSG 

modeling has been done in this work. The simulation 

results show that the combination of pitch angle 

controller, generator-side inverter controller, and 

grid-side inverter controller has good dynamic and 

static performance. The maximum power can be 

tracked, and the generator wind turbine can be 

operated with high efficiency. DC-link voltage is kept 

at a stable level for decoupling control of active and 

reactive power.  

 

Hence, the output will get the optimum power 

supply for the grid. And the solar design consists of 

photovoltaic (PV) panels, wind turbines based on 

permanent synchronous generators, and batteries as 

energy storage systems. MPPT uses augmented 

conductivity technology applied to photovoltaic and 

wind energy systems. The PV array after MPPT is 

connected to a DC-DC converter amplifier and 

connected to a conventional bus network. 
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