
Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/ 
Journal of Tianjin University Science and Technology 
ISSN (Online): 0493-2137 
E-Publication: Online Open Access 
Vol:54 Issue:10:2021 
DOI 10.17605/OSF.IO/CMV2P 

Oct 2021 | 324  

 

ACTIVE POWER SHARING TECHNIQUE USING ARTIFICIAL 

INTELLIGENCE BY VOLTAGE CONTROL IN A HYBRID DC/AC 

MICROGRID USING IOT 

  
P.Selvam1, R.Devarajan2, G. Rama Krishna Prabu3 and C. Ravi Kumar4 

 

1
Head of the Department, Electrical and Electronics Engineering, Vinayaka Mission’s Kirupananda 

Variyar Engineering College,  Vinayaka Mission’s Research Foundation (Deemed To Be University), 
Salem-636308, Tamil Nadu, India, hodeee@vmkvec.edu.in.  
2
Professor,Department of Electrical and Electronics Engineering, Vinayaka Mission’s Kirupananda Variyar 

Engineering College,  Vinayaka Mission’s Research Foundation (Deemed To Be University), Salem-
636308, Tamil Nadu, India, devarajan@vmkvec.edu.in.  
3
Associate Professor,Department of Electrical and Electronics Engineering, Vinayaka Mission’s 

Kirupananda Variyar Engineering College, Vinayaka Mission’s Research Foundation (Deemed To Be 
University), Salem-636308, Tamil Nadu, India, krishprabugovind@gmail.com.  
4
M.E – Power System Engineering, Department of Electrical and Electronics Engineering, Vinayaka 

Mission’s Kirupananda Variyar Engineering College,  Vinayaka Mission’s Research Foundation (Deemed 
To Be University), Salem-636308, Tamil Nadu, India, sarathyforever2012@gmail.com

 

  
ABSTRACT:  

The objective is to optimize the power flow while considering grid cost, predictions, data, grid power 
constraints, and storage capabilities into consideration. The variable factors IOT (Internet of Thing) and 
their effects on the micro grid operating problem via the limiting concentration points. The hybrid system is 
a combination of the several types of energy sources generated with different conversion methods. The 
energy is generated with either wind or solar with a voltage control-based genetic algorithm in the existing 
method. The existing method output voltage is constant, but noise appears in between the output 
waveform, so the output cannot give the constant voltage source in Micro gird. In the proposed method 
implementation of artificial intelligence by voltage control based hybrid system. Both solar and wind are 
the input source and converting the getting source voltage. The solar is the DC (Direct current) input 
source with battery energy management. A micro grid is a small scale while protecting the output load 
without any fluctuation.  In this technique, the whole mechanism has to connect with the DC bus for a 
hybrid management system based on a combination of two different sources. The controller algorithm 
technique is the Artificial Intelligence gives the pulse width modulation for getting the better output voltage 
source. The result will get the better-balanced output and the voltage with the constant backup of Battery 
energy management from the unbalanced voltage input source. The experiment through both the 
hardware based on load voltage and software while using the Mat lab technique 

Keywords: Micro Grid, Neural Network, Power Sharing Technique, Battery Energy Storage System, IOT 
(Internet of Thing). 

 

1. INTRODUCTION 

The dispersed energy waste assets are higher dependence on administration, better 
nature of power supply, and more leading productivity of energy waste consumption 
using accessible waste heat from the power age system. Moreover, using sustainable 
energy with almost no contamination is gradually attracted to environmental insurance 
thinking and gradually draws significant interest. Electric utilities can profit by reducing 
the clog on the rotation age matrix, reducing the need for new age and bandwidth, and 
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offering supportive administration. The advantages of dispersed energy waste assets 
are high dependence on administration, better nature of power supply, and significant 
productivity of energy waste consumption using accessible waste heat from the power 
age system [1]. 

Extensive concerns about natural issues and the growing ubiquity of ideas such as 
neighborhood age and self-use have shown widespread interest in alternatives to 
consumer utility nets such as micro grids and Smart Systems (SG). Despite its 
advantages, the disadvantages and endurance issues Related to MG are taken into 
account by its appearance, especially in improving the quality of force, urging the 
interests of the critical examination. [2]. For in-depth nonlinear and complex AC / DC 
MGs, control schemes based on Neural Network (NN) and transformative calculations 
gain inevitable interest. Regulators have expressed hope that they can accommodate 
vulnerabilities and use them when the system model is not appropriate to control. 
Learning-capable NNs are generally applied to the control of complex force structures 
[3].  

For continuous assessment of wind speed in back propagation. An epic discrete-time 
NN regulator is planned to control the DC circulation structure. The specific proposed in 
writing. Based strategies can be ordered, by preparation calculation, into two 
classifications: disconnected and prepared. When the controlled structure is too 
complex, it is more sufficient to use a prepared line-ready NN that responds sequentially 
to system vulnerabilities caused by nonlinearities, changing boundaries, and external 
difficulties [4].The miniature matrix structure is a force supply structure consisting of 
load and rotation energy resources, for example, environmentally friendly power source, 
integrated warmth and force age, energy component and energy stocking structure. 
Neural organization calculations are used for micro matrix voltage control. This can 
cause low and high voltage problems at the terminals of the light load when the throat 
request is necessarily changed. The DC miniature structure maintains the DC transport, 
taking care of the DC loads associated with it. The AC miniature matrix maintains AC 
transport, which takes care of the AC loads associated [5]. 

II. Previous Method 

Infiltration of Conventional Diesel Generators, Approved Energy Storage Systems 
(ESS), and become the appealing force supply response significantly reduce the 
pressure of natural protection and improve the uninterrupted quality of power supply [6]. 
The widespread concern about natural issues and the growing ubiquity of ideas such as 
near age and self-use have fueled widespread interest in alternatives to regular utility 
systems such as Micro Grids (MG) and the Nano grid (NG). Despite its advantages, the 
disadvantages and stability issues related to MG are taken into account by its 
appearance, especially in the improvement in force quality [7].  

Urging the interests of the critical examination. As a promising response to the 
expansion of Distributed Energy Resources (DER), large space Micro Grid (MGs) will 
be associated with vehicle infrastructure. Intelligent Energy Router (ER), which can 
interface the Medium Voltage (MV) utility system and Low Voltage (LV) AC and highly 
acceptable and proficient matrix associated combination, can provide power and 
secondary administration to the board for both utility mesh [8], [9].  
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In the combination, AC / DC miniature mesh, the transport converter structure, including 
a high-frequency DC transformer, assumes an essential part for sending power to the 
DC and AC sub-networks. Nevertheless, the numerous control assignments of the 
bilateral DC / AC converter to the intentional regulatory scheme and the force move 
mode exchange difficulties [10]. The Interlinking Converter (IC) activity in the High Micro 
grid (HMG) shaped by AC and DC sub grids is based on the regular transport 
boundaries of AC and DC sub grids. This system introduces the simulation of AC and 
DC sub grids using power electronic converters to consider the activity of IC. Networks 
are formed by integrating different Distributed Energy Generators (DEGs) and 
neighborhood loads [11], [12].  

The development of current conveyed DC fuel sources such as sun-oriented PV energy 
units. In addition, the development of a Low Voltage DC system has encouraged the 
adjustment of DC micro grids [13]. The efficient and operational parts of the micro grid 
and the model regulators that compensate for voltage imbalances have exploited 
converters to keep the normal voltage imbalance of the organization within the 
qualitative qualities to change the negative grouped voltage of their transport. The 
progress of High Voltage Direct Current (HVDC) transmission and changes in load 
structure and properties, the transient voltage issue undermines the safety and stable 
activity of a really strong system [14] [15].  

A rapid transient voltage safety assessment technique for obtaining the final power 
system for AC / DC is suggested in this method with a view to in-depth education. 
Considering the effect of multi-inflated DC and dynamic loads, this method achieves a 
convoluted neural organization, which uses the corresponding state power flux and 
imperfection highlights as data sources and the transient voltage dependence of the 
space around the op-edged edge [16]. The transmission and the change in load 
synthesis and symptoms, the transient voltage issue compromises the protection and 
static activity of the force and structures.  

A momentary voltage stability assessment technique based on intensive learning neural 
organization to obtain AC / DC to assemble the rapid assessment model. The 
preparation test set is used to prepare the transient voltage stability rapid assessment 
model [17]. The dependable and adaptable gained notoriety as a mode of transport to 
all destinations across the globe. High-Voltage Direct Current (HVDC) has gradually 
become familiar with the Jolt system [18]. However, the fusion of the AC and DC system 
will continue for some time, as the AC rail route system is still in its prime. A strong 
miniature system requires constant and rapid improvement [19]. This system proposes 
a new idea of an ideal reproductive model of the entire organization is set and settled by 
biography graphical-based progression calculation [20]. 

III. Factors and Defects of Hybrid DC/AC Micro grid. 

Conventional networks a cross-race miniature network, when AC transport is directly 
associated with the utility matrix, the size of the DC transport voltage can be directed by 
the same inverter and miniature sources and stockless located in the DC part. 
Moreover, despite the durable properties of the extent and repetition are attractive, they 
are generally not reliable without energy-saving stocking gadgets.  
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Use of energy stocking units in the power system. In the general scheme, PI regulators 
control the DC transport voltage as the flow of dynamic and receptive force. 
Nevertheless, Forward Error Cracking (FEC) works powerfully over a wide range of MG 
activity for unpredictable Renewable Energy Sources (RES) power age and time-
fluctuating load request. For this reason, Maximum PowerPoint Tracking (MPPT) 
calculation-based regulators are used in the received scheme to improve the unique 
performance and respond favorably to fluctuations instead of direct Proportional-Integral 
(PI) regulators.However, this fuel source is directly subject to climate; for example, in 
the PV system; Radiation of daylight and temperature changes. A DC to DC converter is 
a classification of a force converter. It is an electric circuit that varies on a charge of 
Direct Current (DC) starting from a voltage level then later, by placing the information 
energy radiation for a short time and then yielding that energy at alternating voltage.  

A stalled inverter is an electronic gadget that is equipped to exchange voltage levels on 
output using various low-level DC voltages as information. A two-level inverter is 
commonly used to generate AC voltage from DC voltage. Driver circuit allows sun-
based boards to work at their most adept point for conditions, and force means the most 
productive point for charging a battery. A pulse width adjustment is an extraordinary 
technique for controlling the measurement of the force delivered to a neck without 
scattering any irregular force. Hence the drive entryway is used to control the flow 
measurement for the drive throat. 

 

Figure 1: Proposed Block Diagram 

The proposed crossover network may operate inbound or disconnected mode. Energy 
can be associated with the Stocking System DC or AC Connect. Information on 
improvement devices is needed. The some operating points, the PV array is nonlinear, 
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and the PV array generates maximum power. The perturbation and observation 
technique evaluates the momentary working area by monitoring voltage and current. 
The reference voltage is increased or reduced in line with that area, bringing the system 
close to maximum tracking. Because the perturbation and observation technique merely 
raises or decreases reference voltage, it is straightforward to implement. This 
technique, on the other hand, is unable to follow any quick and rapid changes in the 
surroundings. One option is to apply the incremental conductance technique, which can 
properly measure MPP by comparing incremental conductance. 

The system is the auspicious sun-oriented energy of the power of our structure. Solar 
energy radiation is sent to a DC converter using a solar-oriented board. Solar energy is 
a DC source of power DC to DC converter is a classification of a force converter. It is an 
electric circuit that varies on a charge of Direct Current (DC) starting from a voltage 
level then later, by placing the information energy radiation for a short time and then 
yielding that energy at alternating voltage. The voltage and current sensors used for 
voltage and current testing can pass through the circuit from sunlight-based boards. 
After the data is collected, the drive entryway is used to investigate the information sent 
to the neural organization. The artificial intelligence is the progression of calculations 
carried out by an inverter circuit to understand the basic connections in a set of stream 
data up to the stack power inverter, or inverter, is a force electronic gadget or hardware 
that converts Direct Current (DC) to Automatic Current (AC). The data voltage, yield 
voltage and repetition, and generally speaking force, depending on the specific gadget 
or hardware plan. 

A. SOLAR 

The solar energy is correctly caught by the supplied solar panels and procured by the 
DC-DC system, which preserves and stores the net solar energy in a lithium battery for 
the autonomous grid system. This building's quiet habitation is used to convert rotational 
energy to electrical energy. The tiny fan blades that were given may be used to acquire 
it. The electrical energy that has been converted is correctly directed to the storage 
cells. As a DC-AC converter, the loading point of the storage cells is fixed. The provide 
AC power to household devices via the attached inverter. 

B. WIND 

Wind The surface of the world is created by the sun at conflicting temperatures. The 
wind turbine converts the kinetic energy of the wind into clean into dust. Then when the 
wind wave leads to the sharp edge of the wind length, the rotor captures the kinetic 
energy of the wind and turns it into a curved development to run the generator. This 
frame's passive habitation is used to convert rotational energy to electrical energy. The 
blades or generating device that were given may be used to acquire it. The electrical 
energy that has been converted is correctly directed to the storage cells. As a DC-AC 
converter, the loading point of the storage cells is fixed. The primary goal of this item is 
to provide AC power to household gadgets via the attached inverter. 

The small wind design may be associated with the electric organization by your power 
provider or it may be very well limited (outside the barbecue). This small wind electric 
system is stationary at the right choice for provincial districts that are not systematically 
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associated with electric grids. A couple of wind turbines delivered today are level turn, 
upwind machines that have little edge. These front lines are usually made of composite 
materials, for example, fiberglass. The packaging of the turbine is a development with 
which the rotor, generator and tail are attached. The measure of energy of a turbine can 
basically be settled by the width of its rotor. The size of the rotor shows its "cleared 
territory" or the amount of wind caught by the turbine. The tail looks for the turbine in the 
wind wave. 

C. DC TO DC CONVERTER 

DC-DC converters are high-frequency power change circuits used to convert high-
frequency switches and clamps to indicators, transformers and capacitors at controlled 
DC voltages. When changing the voltage and output current of the data, the shut-off 
criticism circles keep a constant voltage yield in any event. DC-DC converters give one 
or the other advance the ability to undertake or venture below a fixed DC voltage 
source. Although converters cannot be used exclusively in gadgets such as autos and 
power supplies, they can be used to do things, for example, extend battery life for a long 
time. Changed DC to DC converters provides a strategy to amplify the voltage in part by 
lowering the battery voltage resulting in saving space instead of using multiple batteries 
to achieve the same thing. Most DC-to-DC converter circuits additionally manage the 
output voltage. 

D. BATTERY 

A battery is a gadget that stores artificial energy and converts it into electrical energy. 
Artificial reactions in batteries involve the progression of electrons from one material 
(cathode) to another through an external circuit. It is used in circuits to control various 
sections. The battery delivers direct flow (DC) (power that streams one way and does 
not switch and from). The battery consists of a mixture of materials such as zinc 
(anode), manganese (cathode) and potassium. This material is all the elements of the 
earth. 

E. ACTIVE BRIDGE 

The active bridge is a Double Dynamic Extension is a bi-DC-DC converter with integral 
essential and optional side full-connectors, a high-frequency transformer, energy-saving 
move indicator and DC-interface capacitor. The control adheres to the ultimate goal 
between the two DC transports that the main scaffolding delivers during the slacking 
period. 

F. IOT(Internet of Thing) 

The dependability to offer continuous load supply and monitoring it using IOT interface 
in the suggested system. A wind turbine, PV solar, charge controller IOT system for 
monitoring electrical characteristics of the system comprise the system. Energy 
technologies are sufficiently promising to be included for growing power generating 
capabilities in the system. 

In hardware, a driver is a circuit or segment used to control another circuit or segment, 
such as a powerful semiconductor, a fluid gemstone show and many others. In general, 
the driver stage (s) of a circuit requires different characteristics in other circuit stages. 
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They are usually used to manage the current flowing through the circuit or control 
various factors in the circuit, such as different parts or a few gadgets. The term is 
frequently used, for example, for specialized incorporated circuits that control high-
power switches in an exchanged mode power converter. 

G. VOLTAGE SENSOR 

A voltage sensor is a sensor used to detect and test a measure of voltage in an article. 
The voltage sensor can determine the AC voltage or DC voltage level. The contribution 
of this sensor is the voltage, however the output switches, simple voltage signal, current 
signal or sensor signal. A voltage sensor is a specific minimum cost sensor for 
estimating voltage. It is based on the guideline of the resistive voltage divider scheme. 
That red terminal connector can make the input voltage many times more modest. 

H. CURRENT SENSOR 

A flow sensor is a gadget that detects the electric flow in a wire and makes a mark 
corresponding to the current. The generated sine can then be used to show the 
intentional current in the ammeter, placed in the data retrieval structure for additional 
investigation, or used with the ultimate goal of control. At that point, the sensor receives 
a specific voltage or current that can be converted into a current measure through the 
meter conductor associated with the sensor. 

 

IV. RESULTS AND DISCUSSION. 

 

Figure 2: Circuit Diagram 

The BES (Battery Energy Storage) system is connected to the Lift Buck-Boost 
Converter, while the PV Array 2 is connected to the DC Connect via the boost 
Converter. The DC transport bar is connected to AC MG2 by two identical bilateral 
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converters, 1.1 and 1.2, which can act as rectifiers or inverters for dynamic and 
receptive force trade through two transformers. In a one-line profile, the same 
bidirectional converter is set instead of two unique converters.  

There is also the condition of the transformer 1-2, which replaces the two transformers. 
This rearrangement of one-line profiles is designed for straightforwardness. Finally, this 
AC / DC HMG. It also includes a diesel generator and the main grid with comparable 
direct and nonlinear loads. In this segment, the mat tests pre-owned AI controllers that 
shine in Mat Lab / Simulink. The magnitude and repetition of the AC transport voltage 
are somewhat similar to the utility network and consequently consistent. Battery Energy 
Storage (BES) System 1 contains BES1 and PV array. 

 

 

Figure 3 : Matalb Simulation Output 

 

In this part, detailed results are examined, and similarly, the measurement of force 
quality and productivity factors will also be arranged. To evaluate the characteristic 
criteria of the base case taking into account the prospects and salary, two conditions of 
the examination are characteristic. The daily request curve of the proposed MG 
appears, which is received as the sum of the hourly requests of each Active Power neck 
of the model with excessive parts of the modern and commercial load. Constant throats 
were shown with constant obstruction, and, therefore, a slight contradiction between the 
external force of the AP throat and the actual force coming into use could be resolved. 
This is due to the voltage drops in the system. This difference between the two 
situations allows up to an acceptable power return for the actual future investigation. 
The limitations and area of re-interest payment gadgets should be addressed by 
considering the state of base interest. To be honest, the voltage profile of the system 
can reach the overvoltage level from the responsible impulse of the remuneration 
gadgets. 
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Figure 4 Simulation Output Waveform 

The sun-powered photovoltaic innovation is one of MG's conveyed enduring power 
assets. Shows the limitations of the principle used by Mat lab / Simulink Climate to 
illustrate the implementation of sunlight-based cell boards. The two clusters work well in 
solar-dependent cells of G = 1000 Watts (W) / m2 and at a temperature of 25 cm. 
Display 1 has ten modules that accelerate the conductive power of 10.5 Kilowatts (kW) 
while Cluster 2 has 1750 modules, which excite. An unexplained force of 725 kW for DC 
bus. Both DC wells have DC converter wells with a force converter interface. Cluster 1 
works with a DC-DC voltage-controlled lift converter. It has a 6000 μF connect capacitor 
operating at 300 V DC. The Pulse Width Modulation (PWM) shut circle control method 
uses the repetition of 5 Kilo Hertz (kHz). Display 2 works with an open-circle sinusoidal 
PWM inverter. Its M file is set to 1.0, and the venture is at 250 V AC below 480 V DC. 

 
Figure 5: Experimental Kit 
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This segment presents an accurate description of the proposed three-phase model. It 
was rebuilt using the relevant Sims Cap Library in the Mat Lab / Simulink R 2017B 
environment. The point is to give established researchers a device and a better 
understanding of MG elements and their parts, as well as their general performance in 
different working conditions. It may be that the 3-phase voltage response of the DC 
network under various unstable influences appears in Figs. Time 10 s, DC load extends 
from 16 kW to 32 kW. Then, at that time, 15 s, the illuminated surface of the PV board is 
reduced to 200 W / m2. Time 20 s, this surface is expanded to the previous position. 
Finally, the time is 25 s, reducing the DC load from 32 kW to 16 kW. Also, the surface of 
light and wind speeds was strictly expected, as shown individually in Figs. It can be 
seen very well that the regulators plan to give a stable DC matrix voltage and quickly 
restore the voltage; it is well motivated. 

Tabulation 1:  Hardware Specification 

Hardware Specification Input 
Ranges 

Output 
Ranges 

Power generation Solar Power - 12V 

Transformer Step down 230v 110V 

Battery Input power 12V 7.2A 

Microcontroller Input power 5V DC 5V DC 

Inverter Output Power 10V DC 10V-AC 

Transformer Step up 10V DC 230V AC 

Load Output Load (Incandescent 

Lamp ) 

230V O.58 A- 72 
watts 

 

When the structure in case 1 is on Maximum Power Point Tracking (MPPT) mode, the 
DC transport voltage is kept constant by the buck-boost converter and the AC transport 
voltage is supplied by the default converter. Average static current / releasing voltage 
trademark curve for lithium-particle batteries. Shows the relative curvature for a nickel-
metal-hydride battery. To turn two, three areas are recognizable: the dramatic locale in 
pink, the obscure or rated district, the last release in addition to dark and pink. DC 
transport voltage, PV yield force and battery are charged separately while DC load 
decreases from 20 kW to 10 kW to 0.2 C while the continuous sun-based light level is 
1000 W / m2. The battery releasing current is kept constant at 65A. The DC transport 
voltage change is adjusted to 400 V after a neck change from 0.05 C. The PV power 
yield falls below the great value after 0.2 s, indicating that the operating conditions have 
changed from MPPT mode. PV yield power varies from 35 kW to 25 kW after 0.2 
seconds. 
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A. ADVANTAGES 

  Cost: Adjusting the mesh-related sub-format for a remote area is really expensive. It 
involves heavy hardware costs to install sub-stations, including transformers, to install 
humble solar DC miniature matrix boards well. 

 In micro grid networks, the transmission is more unfortunate for the AC format. 

 The reckless quality of the DC micro grid is undeniably more solid than the reliance 
on a unified design. 

B. APPLICATION 

 Renewable energy. 

 Powered for remote locations.  

 To harvest solar energy, the most common way is to use a solar panel.  

 Space warming and cooling by sunlight based design. 

 Potable water by purification. 

V. CONCLUSION. 

A micro grid is envisioned as a voltage balance and drop control system. Different 
difficulties are experienced in the intensive control of the crossover miniature structure. 
This structure voltage source the converting two different control techniques DC bus 
mechanism. The controller technique with artificial intelligence with AC / DC miniature 
matrix is examined. The (IOT) Internet of Thing output has better with composite load 
with sate of art both PV module. The simulation output waveform has without any noise 
and low voltage. The converting output voltage gives the source voltage to the inverter, 
which is AC (Alternating current) in the load of the experimental kit without any noise 
and fluctuation. There active force of the single-stage PV inverter is changed by 
repaying responsive force of the single-stage load, which influences antagonistically 
responsive force dividing among single-stage furthermore, three-stage inverters. In the 
subsequent stage, the responsive force dividing among Micro gird 
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