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ABSTRACT- The management of remote sites' hybrid 

wind-and-solar energy-powered micro grids. The battery 

bank is connected to a shared DC bus from the double fed 

induction generator (DFIG), which is the device used to 

convert wind energy. The conversion of solar energy takes 

place in photovoltaic (PV) arrays. On the common DC bus 

of DFIG, a DC-DC boost converter efficiently consumes 

solar energy. The line-side converter with drooping 

characteristics' indirect vector control is used to regulate 

the voltage and frequency. It slows the overcharging or 

discharging of the battery by altering the frequency 

reference dependent on the battery's energy level. You can 

run this system without using wind energy. Maximum 

power point tracking (MPPT) is a component of control 

algorithms for wind and solar systems. In addition to 

having external power support to charge the battery 

without the need for additional power, this system is 

designed for completely automated operation, taking into 

account all of the actual system conditions. The system's 

simulation model is created in the MATLAB environment, 

and the simulation results are presented in a variety of 

ways. Low battery charge state, imbalanced load, 

impervious to wind or sunlight, and non-linear. A 3.7kW 

wound rotor asynchronous machine and a 5kW 

photovoltaic array simulator are used to execute the system 

and produce experimental results that confirm the 

theoretical model and design. 

KEYWORDS- Wind energy, DFIG, Vector Control, 

Power Quality, Micro-grid, Battery Energy Storage 

System, Renewable Energy System. 

I. INTRODUCTION 

There the planet contains sizable distant locations where 

there isn't enough electricity to produce electricity. 

Although there are numerous substations connected to the 

grid, you don't require much power. Biomass, wind, and 

solar energy are the three main categories of renewable 

energy. Wind and solar energy are more effective than 

biomass. We rely on solar and wind energy. These sources' 

low capacity utilization and excellent efficiency are their 

key features. However, since nature is erratic, we do not 

always produce energy. The autonomous system won't be 

able to produce power as a result. You need to use battery 

storage (BSE) to solve this issue. Power surges and 

fluctuations can be prevented by operating each power 

source at its maximum operating point. Numerous authors 

have suggested autonomous wind and solar energy 

systems. These systems needed very large system power 

supplies and power electronics components for just one 

power source. Both energy sources are combined and 

coupled with battery energy storage in these. Hybrid 

vehicles have a natural ally in wind and solar energy. These 

two resources can be used to create yearly and daily 

behaviour patterns. 

II. MICRO GRID 

A hybrid system involves joining two or more renewable 

energy sources, such as wind, solar, electric cells, and 

micro turbine generators, in order to produce electricity for 

nearby loads or to link to a grid or micro grid. A system of 

energy is created. Photovoltaic systems and wind turbines 

support substantially higher combined power reliability 

than single-power generation because of the properties of 

photovoltaics’ and wind energy. 

The load needs a sizable battery bank in order to take the 

majority of the energy from wind and PV arrays. The 

development and implementation of renewable DC power 

sources, as well as the advantages of DC loads in industrial, 

commercial, and residential applications, have recently 

given the DC power grid a new lease on life. For 

integration with various distributed generating systems, 

DC micro grids have been proposed. 

However, before connecting to the DC grid, AC power 

must be converted to DC. The consequences of the 

fluctuating nature of solar and wind resources are largely 

mitigated by combining the two renewable resources into 

the ideal combination, improving the economics and 

dependability of the operation of the entire system. 

Modern-day overviews of grid tide and standalone hybrid 

solar and wind systems are available in a number of 

configurations. 
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Figure 1: Grid connected hybrid system with DC bus bar 

III. SYSTEM MODELING 

It was created for areas that needed a maximum of 15kW 

and an average of 5kW of power. The REGS wind and 

solar energy blocks are both believed to have a nominal 

power of 15kW. Both energy blocks are taken into 

consideration at a 20% utilisation. This will provide the 

village's whole daily energy needs. According to the 

schematic, if the wind speed is too low, a 3-pole circuit 

breaker will be used to disconnect the wind energy source 

from the grid. Along with the HV side of the solar 

converter, the DC sides of the RSC and LSC are both 

connected to the battery bank. The RSC aids in 

maintaining the wind energy system's rotating speed at the 

optimum level required by the WMPPT algorithm. The 

grid's voltage and frequency are under the LSC's control. 

Ficure displays the system's energy flow diagram.   

 

Figure 2: Diagram of a remote micro grid network powered by batteries and using renewable energy sources. 

 

 

Figure 3: Diagram illustrates the energy flow in a remote 

micro grid network that uses battery storage to store 

energy from renewable sources. 

Wind turbines give the DFIG drive torque while absorbing 

the kinetic energy of the wind. RSC meets all of the 

machine's magnetization force requirements when the 

wind turbine is running. Therefore, a 15kW wind turbine's 

mechanical power can be converted into electrical energy 

using just 11.83 kW of DFIG power. A zigzag transformer 

connects the load and stator terminals to the LSC, 

providing neutral for single-phase loads on the 415V side 

as well. The maximum rotor voltage Vmax is 125 V (0.3 x 

415 V), which is equal to the maximum absolute value of 

the rotor slip, which is 0.3. 

It is also decided that the voltage on the LV side of the 

zigzag transformer will be equal to Vmax. As a result, the 

transformer's voltage ratio is 415/125 V, and the stator and 

load are linked to its HV winding. 

The whole kVA demand for the load and the attached filter 

must be satisfied by the zigzag transformer. Consequently, 

a 20 kVA transformer is chosen. In addition to fulfilling 

the disabled power need of the linked load and filter during 

peak demand, this is sufficient to transfer the rated power. 

Banks of lead-acid batteries can run risk-free between 

2.25V and 1.8V per cell. This leads to a battery voltage Vb 

max maximum and Vb min minimum of 270V and 216V, 

respectively. The battery bank is considered to have a 

fictitious capacitor Cb, an internal resistance Rin, and a DC 

power source linked in series. Another resistor Rb is also 

attached to the battery's ends to show how much energy is 

used during the battery's self-discharge. The solar cell is 

the fundamental component of a solar PV system. a solar 

converter that uses SMPPT logic and a boosted DCDC 

converter for solar energy evacuation. The gradual 

conductivity method serves as its foundation. SMPPT 

manipulates us by cleverly altering how MPP interacts 
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with our solar system. Since onshore wind turbines only 

produce energy for about 70% of the time, the system must 

be built to function even when there is no wind. 

comparable to the control diagram in the illustration. 4.3, 

i*qs is made up of two parts.  

 

Figure 4: LSC control schematic for a micro grid powered by REGS 

The stator frequency is controlled by the LSC. The system 

needs to generate a nominal frequency, but it has built-in 

drooping characteristics. Vdc max is assumed to be 

272.5V. This is the bus voltage corresponding to Vb max 

during charging. Similarly, Vdc min is assumed to be 

213.5V, this bus voltage corresponds to Vb min and the 

battery is discharged. Using these numbers, the frequency 

will vary from 49Hz to 51Hz. The RSC regulates the speed 

of the turbine so that the system operates in MPP regardless 

of changes in wind conditions. It also supplies 

magnetization force to the generator. As shown in Figure 

4, the control philosophy includes control algorithms for 

determining the orthogonal component of the rotor current 

and the DC components. 

 

 

Figure 5: RSC control schematic for a micro grid fed by REGS 

Figure 4 illustrates how two relays, k1 and k2, determine 

the value of k. The output of the relay falls to 0.85 when 

the voltage in the intermediate circuit surpasses the 

threshold. Both relays' thresholds are maintained at 260 

and 265 respectively. K achieves values of 0.85 and 0.72 

when Vdc crosses 260V and 265V, respectively. Stability 

current controller produces an RSC control signal from 

reference current and detection current (ira, irb, and irc) 

error signals.  

IV. SIMULATION RESULTS 

The Mat lab is used to create the Simulink model of the 

micro-grid powered by REGS. The functionalities of the 

wind turbine and solar panels are modelled. 
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CASE-A: Performance of System under Constant Load 

and Wind Power Input and Output 

 

 

Figure 6: System Performance at Constant Load and Wind Power Cut-in and Cut-out 

 

Figure 7: Performance of a micro grid powered by wind and fed by REGS 

Without using wind or solar energy, the system boots up 

with a load of 10kW and 6kVAR, as illustrated in Figure 

7. The wind turbine is operational at a wind speed of 7 m/s 

at t = 0.25 s. Momentary changes in system voltage are as 

a result seen. The wind speed at the turbine increases from 

7 m/s to 8 m/s at t = 0.6 s, then returns to its initial value at 

t = 0.1 s. According to the WMPPT algorithm, the rotor 

control operation maintains the desired rotational speed. 

The wind turbine will turn off when t = 0.14 seconds. 

CASE-B: Performance of System under Constant Load 

and Solar Power Input and Output 
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Figure 8: System performance under constant load and with solar power turned on and off 

 

 

Figure 9: The system's performance without a power supply and a solar power system is put into use. 

Without using wind or solar energy, the system is launched 

with 10 kW and 6 KVAR loads. As seen in Fig. 9, the solar 

system begins to function at t = 0.25 s with radiation of 800 

W/m2. The sun irradiance rises to 900 W/m2 at t = 0.4 s 

and then falls back to 800 W/m2 at t = 0.6 s. The solar 

converter operates at SMPPT and controls the solar PV 

voltage. The solar system shuts off at time t = 0.7 s. At any 

of the transition points, there were no appreciable changes 

in the system voltage. CASE-C: Performance of System at 

Unbalanced Nonlinear Load 
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Figure 10: System Performance under Unbalanced Nonlinear Load 

 

 

Figure 11: System performance under an imbalanced, nonlinear load 
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The performance of a system with imbalanced non-

linearity is depicted in Figure 10 and 116. The unbalanced 

nonlinear load requirements must be met by the micro grid. 

The worst case scenario is presummated if there is no 

source. A 2kW linear load plus an 8kW non-linear load 

make up the connection load. The a-phase load is 

disconnected from the grid at t = 0.325s, and the b-phase 

load is detached from the grid at t = 0.346s. The findings 

demonstrate that the system is capable of offering clients 

with both unbalanced and non-linear loads high-quality 

performance. 

CASE-D: Performance of System at Loss of Load 

 

Figure 12: System Performance During Load Loss 

 

 

Figure 13: System performance at battery power when the load is lost 
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10kW and 6KVAR loads are attached to the terminals 

before the simulation begins. The load is powered by 

batteries because there is no access to wind or solar energy. 

The system load is disabled when t = 0.2 seconds. As you 

can see, the network's frequency and system voltage stay 

consistent. 

CASE-E: System Running without Generating Source and 

Battery Charged from the- grid 

 

Figure 14: System Running without Generating Source and Battery Charged from the Grid 

 

Figure 15: system performance with external charging 
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Figures depicts a situation in which there is no electricity 

to the grid and a depleted battery. To keep the load 

requirement constant, an external load is needed. In 

accordance with the logic situation, the charging circuit is 

turned on. The wind generation stops at t = 0.4 s, and the 

charging circuit kicks in as a result of the battery voltage 

dropping. So, in addition to charging the battery, external 

power is fed through the RSC to meet the needs for 

charging. 

CASE-F. System performance under high generation and 

DC bus overvoltage scenarios 

 

Figure 16: System Performance under High Generation and Over-voltage DC Bus Scenario 

 
Figure 17: System performance in conditions of high generation and DC bus overvoltage 

 

Figure 16 and 17 illustrates the machine's performance 

during extreme internet usage and a DC bus overvoltage 

condition. The AH of the battery is reduced by utilising 

1/200 times in order to make the effect noticeable. Saved 

are nine metres per second (m/s) of wind speed and 700 

W/m2 of solar radiation, respectively. The curve clearly 

shows that the RSC manipulator lowers the DFIG pace set 

factor to 85% of the MPPT set factor when the Vdc reaches 

260 V. From Fig. 12, it is clear that the charging power, 

Pc, and voltage upward thrust have all decreased. 

V. CONCLUSION 

A rural site with few residents is determined to be able to 

meet its charging needs using the planned REGS power 

supply microgrid system. In order to get the most energy 

from renewable energy sources while still giving users 

high-quality electricity, REGS is made up of wind and 

solar energy blocks. The system is set up to run entirely 

autonomously. The determination of the primary 

component's dimensions is also covered in this study. 



 

International Journal of Innovative Research in Engineering & Management (IJIREM) 

 

 

Innovative Research Publication  676 

 

Performance of the system has been demonstrated for 

various input conditions for various load configurations. 

The power quality at the charging terminals is consistently 

within acceptable bounds. The outcomes of laboratory 

experiments using prototypes show the system's 

effectiveness as well. The system also takes outside factors 

into. 
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