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Abstract. Renewable energy provisions must be extracted in a more resourceful
way, with a power converter added to the mix. If the supply-demand curve rises
with the seasons, it becomes clear that renewable energy sources are used to
provide clean energy. This clean energy cannot be used on load directly due to
fluctuating conditions, to solve this problem a modified DC to DC converter with
a ripple-free output is introduced. The Vertical Axis Wind Turbine (VAWT) and
Solar PV were combined to achieve a constant DC output in a hybrid renewable
energy conversion system. For renewable energy applications, a redesigned
converter with ripple-free output is used. The simulation is made under
MATLAB/SIMULINK and experimental parameters were measured using a
nominal prototype.
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1. Introduction

Renewable electricity sources including photovoltaic (PV) and wind power account for
the majority of overall renewable energy production in India. Since both origins are
sporadic in nature, for a stable operation, successful solutions are needed [1]. PV and
wind have the intrinsic advantage of being complementary in design. As a result,
combining PV and wind energy sources will help to mitigate long-term intermittency to
some degree.

A hybrid energy system combines multiple energy sources (two or more) with effective
energy conversion technologies. linked to provide electricity to the local load/grid
There is no single standard or framework so it falls under the distributed generation
umbrella [2]. It gains from the lower line and transformer losses, as well as lower
environmental impact.

However, as a result of this, the magnitude of short-term power variations would be
greater, putting more strain on battery storage and potentially increasing battery
scaling. Furthermore, the lifespan of the battery is harmed [3]. As a result, the issue of
battery lifespan depletion and improved sizing can be solved by integrating battery and
supercapacitor as a combined energy storage system but this includes a static system
for improvement.
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Furthermore, since PV, wind, and storage units typically have lower voltage ratings,
voltage boosting is needed. As a result, the main study areas are appropriate converter
configurations and control mechanisms for the application of Hybrid Energy Storage
and green power sources [4].

The most popular renewable energy sources are wind and solar energy. Small-scale
off-grid (microgrid) systems are deployed in rural locations. rather than constructing a
transmission line to transport electricity from power plants to consumers. A microgrid
system is a compact system that mostly uses solar and wind energy [5-7]. Because of
the solar and wind systems' instabilities, intermittency, and high costs, non-renewable
energy is becoming more common.

To ensure a consistent and reliable power supply, sources and energy storage have
been added. The method is referred to as renewable energy sources are combined with
other energy sources. Renewable energy networks are hybrid (HRESs) [8]. HRESs
may be classified as on-grid or off-grid based on their connection to the power grid [9].
HRESs has several benefits, including the potential to use a variety of energy sources
to serve a population, increasing the penetration of renewable energy sources and
reducing the use of fossil fuels, and stability [10].

This paper explains the combination of both Vertical axis wind turbine system along
with the Solar PV which combines to supply a nominal Resistive Load. The
configuration of the hybrid module is driven with an efficient Dc to Dc converter to
supply the load [11]. Here the system is under open-loop condition. The forthcoming
stages of explanation fall on the Methodology, Simulation Result discussion, and
Hardware implementation.

2. Methodology
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Figure 1. Block Diagram of Hybrid Renewable Source with Interfacing System and Load
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Figure 2. Circuit Diagram of the Modified Converter
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The proposed modification on the converter is to interface the attained less input
renewable input to a constant load Figure 1 shows the exact experimental block
diagram of the proposed system.

To drive a load that is continuous in demand a constant source with some boosting
technology is required. This technology needs to be in a specific rile free output
regarding the effect of the ripple on the load influence the life and operation standard
will be reduced in stages after some time

Figure 2, describes the circuit model of the proposed system, The operating stages of
the modified circuit are as follows

During Ton D21 is forward biased and D12 is reverse biased L21 and C21 are
connected in parallel, whereas C0 is supplied to load

During Toff D21 is reverse biased and D12 is forward biased L21 and C21 are
connected in series, whereas CO is supplied to load

Output Equation:
2-D (.
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The Input Energy attained from the system
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3. Results and Discussion

The modified circuit with the combined input sources was studied using A MATLAB
Simulink Tool. The design procedures under modified DC to DC converter explain the
Current in the Input and the Inductor in Figure 3. The input current from the source is
not exceeding 0.14A maximum and the inductor current is 0.001 A at the stage of
operation

The Gate pulse of the MOSFET switch is including 20 K Hz of frequency cycle for
triggering the MOSFET and the voltage across the switch is shown in Figure 4.
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The Diode Voltage of Vdl and Vd2 are perfectly inverse this is represented in the
below stimulated Figure 5. Later the finite operating output stages attained from the
Modified converter have the current of 2 mA in range together with the output voltage
of 60 V as an average output voltage and current, this is clearly explained in Figure 6.
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Figure 3. Input current and current at the inductor Figure 4. Gate Pulse of MOSFET and
Switch Voltage
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Figure 5. Diode Vd1 and Vd2 voltage Figure 6. Output Current and Voltage

4. Hardware results and Discussion

Figure 7. Experimental Setup of the proposed LED Display projecction with SPV and VAWT.

The above-represented Figure 7 is for the Hardware prototype which has a hybrid
structure under open-loop conditions. The controlling input from the hybrid
combination is fed to the battery using a successive charge controller and a modified
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boost converter. Table 1 represents the hardware components used for designing the
overall setup of the hybrid module under common usage. This combination will be a
precise design for minimum green energy extraction.

Table 1. Components and ratings for the successive design of prototype

SL No List of Hardware Rating
Components

1. Solar Panel 100 watts

2. LED Display Amps — 5 to 6 Amps

3. Aluminum Sheet 1.25 mm

4. Shaft 35 inch

S. Gear 1: 4 ratio

6. Ball Bearing 52mm Diameter

7. Dynamo 12 volts

8. Charge Controller 10-30 AMPS

9. Boost Convertor 12-46V

10. Rechargeable Battery 60 Ah

a
Figure 8. (a) Modified Converter (b) Charge Controller

The hardware is made for at VAWT that rotated under 5 m/s of minimum wind speed
design. Dynamo power output is not well sufficient to drive an LED this made an
interest to support the

dynamo which provides a seasonal power supply to the club with the Solar PV system
under an open-loop condition to rectify the demand. This Combination was a success to
describe the efficient extraction under the conversion stages a Modified DC to DC
converter is proposed. The Segmented output is boosted via this proposed converter the
system is also supported with a charge controller to decide the overflow on the battery
which reduces the life span of the same.

The LED display with a decorative display needs a constant supply this is achieved
with the battery to let a constant power set for the LED segment. The proposed LED
segment is a DOT Matrix Type of Wall that Displays the Department of EEE SRM
TRPEC as shown in Figure 8.

5. Conclusion

The working model focus on a hybrid energy generation technique where it combines
solar system and vertical axis wind turbine system, The Generated power from all the
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renewable sources needs concentration on a better state of extraction of power without
any distortion. We have proposed a Modified DC to DC converter topology for
providing a ripple-free output. Future work on this extension may include detailed
analysis of the selection of renewable power on season and availability along with a
suitable controller.
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