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Abstract— In these research works, the conversion of energy 

is formulated into different output voltage different input 

and output voltages are proposed to solve these optimization 

problems. In our proposed system, the Sepic converter 

controlled to track periodic current and voltage references 

and the control signals have a limited operating range. 

Under such operating condition, the ANN algorithm is 

operating close to its operating limits. The scope of this 

paper is however focused on the application of PMSG wind 

for universal dc application with ANN based SEPIC 

converter.  Wind power generation system in a DC grid is 

proposed and the effectiveness of the proposed system is 

verified by MATLAB simulation studies under different 

operating conditions. 
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I. INTRODUCTION 

The terms "wind energy" or "wind power" describe the 

process by which the wind is used to generate mechanical 

power or electricity. Wind turbines convert the kinetic 

energy in the wind into mechanical power. A generator can 

convert this mechanical power into electricity.  

To power homes, businesses, schools, and the like. 

Energy is generated without polluting environment. In a dc 

micro grid based wind farm architecture in which each wind 

energy conversion unit consisting of a matrix converter, a 

high frequency transformer and a single-phase ac/dc 

converter is proposed. 

In a dc micro grid based wind farm architecture in 

which the WTs are clustered into groups of four with each 

group connected to a converter is proposed. The research 

works conducted in are focused on the development of 

different distributed control strategies to coordinate the 

operation of various DERs and energy storage systems in dc 

micro grids.  

In a hybrid ac/dc grid architecture that consists of 

both ac and dc networks connected together by a 

bidirectional converter is proposed.  

The ANN algorithm will operate the inverters close 

to their operating limits to achieve a more superior 

performance as compared to other control methods which 

are usually conservative in handling constraints . In this 

paper, the inverters are controlled to track periodic current 

and volt-age references and the control signals have a 

limited operating range. ANN has also been receiving 

increased research attention for its applications in energy 

management of micro grids because it is a multi-input, 

multi-output control method and allows for the 

implementation of control actions that predict future events 

such as variations in power generation by intermittent 

DERs, energy prices and load demands.In these research 

works, the management of energy is formulated into 

different multi-objective optimization problems and 

different ANN strategies are proposed to solve these 

optimization problems.  

The scope of this paper is however focused on the 

application of ANN for the control of converters. 

II. SYSTEM DESCRIPTION 

A. Wind turbine 

A wind turbine is a machine for converting the kinetic 

energy in wind into mechanical energy. If the mechanical 

energy is used directly by machinery, such as a pump or 

grinding stones, the machine is usually called a windmill. If 

the mechanical energy is then converted to electricity, the 

machine is called a wind generator. 

B. Permanent Magnet Synchronous Generator 

A permanent magnet synchronous generator is a generator 

where the excitation field is provided by a permanent 

magnet instead of a coil. The term synchronous refers here 

to the fact that the rotor and magnetic field rotate with the 

same speed, because the magnetic field is generated through 

a shaft mounted permanent magnet mechanism and current 

is induced into the stationary armature. 

C. AC –DC converter 

AC-DC converters are electrical circuits that transform 

Alternating Current (AC) input into Direct Current (DC) 

output. They are used in power electronic applications 

where the power input 50HZ or 60HZ sine-wave AC voltage 

that requires power conversion for a DC output. AC-DC 

converter is a type of external power supply, often enclosed 

in a case similar to an AC plug. 

D. Sepic converter 

Single Ended Primary Inductor Converter (SEPIC) is a type 

of DC-DC converter allowing the electrical potential 

(voltage) at its output to be greater than, less than, or equal 

to that at its input; the output of the SEPIC is controlled by 

the duty cycle of the control transistor. 

 Looking at average voltages, the following can be written: 

  𝑉𝐼𝑁= 𝑉𝐿1 + 𝑉𝐶1 + 𝑉𝐿2…...(1) 

Because the average voltage of VC1 is equal to VIN, 

VL1 = −VL2. For this reason, the two inductors can be wound 

on the same core. Since the voltages are the same in 

magnitude, their effects of the mutual inductance will be 

zero, assuming the polarity of the windings is correct. Also, 

since the voltages are the same in magnitude, the ripple 

currents from the two inductors will be equal in magnitude. 

The average currents can be summed as follows: 

         𝐼𝐷1 = 𝐼𝐿1 − 𝐼𝐿2 …….        (2) 

https://en.wikipedia.org/wiki/Electric_generator
http://en.wikipedia.org/wiki/DC-to-DC_converter
http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Duty_cycle
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When switch S1 is turned on, current IL1 increases 

and the current IL2 increases in the negative direction. The 

energy to increase the current IL1 comes from the input 

source. Since S1 is a short while closed, and the 

instantaneous voltage VC1 is approximately VIN, the voltage 

VL2 is approximately −VIN.  

Therefore, the capacitor C1 supplies the energy to 

increase the magnitude of the current in IL2 and thus increase 

the energy stored in L2. The easiest way to visualize this is 

to consider the bias voltages of the circuit in a d.c. 

SEPICs are useful in applications in which a 

battery voltage can be above and below that of the 

regulator's intended output. For example, a single lithium 

ion battery typically discharges from 4.2 volts to 3 volts; if 

other components require 3.3 volts, then the SEPIC would 

be effective. 

E. DC Grid 

Imagine a ship with an efficient and modern propulsion 

system. It is electric. It has state-of-the art propellers and 

thrusters chosen from a variety of available designs 

(electrical/mechanical), it has the most advanced converters 

for smooth and efficient speed control, it has modern 

engines with common rail injection and it can be fuelled by 

gas (Liquefied Natural Gas). Take this ship and reduce the 

electric equipment footprint and weight with up to 30%, and 

the fuel consumption and emissions by up to 20% that is 

today’s ship with Onboard DC Grid.  

This extension means that we keep all the good and 

well proven products already used in today’s electric ships 

like AC generators, inverter modules, AC motors, etc.  

F. Artificial Neural Network Technique 

An Artificial Neuron Network (ANN) is a computational 

model based on the structure and functions of biological 

neural networks. Information that flows through the network 

affects the structure of the ANN because a neural network 

changes or learns, in a sense based on that input and output. 

An Artificial Neural Network (ANN) is a mathematical 

model that tries to simulate the structure and functionalities 

of biological neural networks. Basic building block of every 

artificial neural network is artificial neuron, that is, a simple 

mathematical model .Such a model has three simple sets of 

rules: multiplication, summation and activation. At the 

entrance of artificial neuron the inputs are weighted what 

means that every input value is multiplied with individual 

weight. In the middle section of artificial neuron is sum 

function that sums all weighted inputs and bias. At the exit 

of artificial neuron the sum of previously weighted inputs 

and bias is passing trough activation function that is also 

called transfer function. 

III. BLOCK DIAGRAM 

Wind turbine its convert kinetic energy into mechanical 

energy.  In order to operate with low speeds, a high number 

of poles are used in PMSG wind turbines. Instead of 

electrical DC excitation the magnetic rotor field is provided 

by permanent magnets. Because the multiple poles PMSG is 

a converter connected low speed application, no damper 

winding is necessary. In this shown Fig:1 

The use of permanent magnets eliminates the DC 

excitation system, which means a reduction of losses and the 

omission of slip rings and thus maintenance requirements. 

This configuration may respond to a variable speed 

wind turbine with a permanent- magnet synchronous 

generator connected to the grid through a full-scale power 

converter.In ac-dc converter IGBT switche is used. 

 
Fig. 1: Block diagram for ANN method 

It is 3 terminal power semiconductor devices.High 

efficiency,fast switching.It reduces the audible noise.It has 

low switching loss&low conduction loss.DC-DC Boost 

Converter is used to produce the constant voltage.The sepic 

converter is used to Boost the dc voltage.The sepic 

converter is gives the constant voltage to the DC grid. 

The application of ANN for the control of converter.ANN is 

used to clear the error. epic converter is used to boost the 

DC voltage.DC-DC Converter it gives the constant voltage 

to the DC grid.PWM gives pulse to the converters.  

IV. SIMULATION RESULTS AND DISCUSSION 

In the MATLAB/SIMULINK the stability optimization for 

renewable energy integrated dc grid using ANN technique is 

designed and the output voltage and output current is 

simulated successfully. In this shown Fig:2 

 
Fig. 2: Simulation diagram 

V. SIMULATION RESULTS 

A. Wind Turbine Output Voltage and Current 

This graph represents the output voltage and output current 

obtained from wind turbine. The output voltage is 600V and 

the output current 50A. In this shown Fig:3 

http://en.wikipedia.org/wiki/Lithium_ion_battery
http://en.wikipedia.org/wiki/Lithium_ion_battery
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Fig. 3: Wind turbine output voltage and current 

B. Converter Output Voltage 

The simulation results shows the conversion of increased 

DC voltage .This graph represent the output obtained from 

AC-dc converter. The converter output voltage is 650V. In 

this shown Fig:4 

 
Fig. 4: Converter output voltage 

C.  ANN Ouput Voltage 

The simulation results show the conversion of increased DC 

voltage and  the graph represent the output voltage obtained 

from ANN. The ANN output    voltage is 1V. In this shown 

Fig:5 

 
Fig. 5: ANN ouput voltage 

D. Output Power 

This graph represent the output power obtained from PV-

wind-battery based synchronizing coupled bi-directional dc-

dc converter. The output power is 850w. In this shown Fig:6 

 
Fig. 6: Converter output voltage 

 
Fig. 7: output power 

VI. CONCLUSION 

This project successfully developed a SEPIC converter with 

using artificial neural network technique. SEPIC converter 

with using artificial neural network technique is simulated in 

the MATLAB/SIMULINK environment and its performance 

parameters are analyzed for different modes. The project is 

to design and implementation of stability optimization for 

renewable energy integrated dc grid using ANN technique. 

The scope of this paper is however focused on the 

application of PMSG wind for universal dc application with 

ANN based SEPIC converter.  

The objectives of this project report are High 

efficiency, increased flexibility and reliability, Reduced 

losses, Constant voltage and frequency, WGs to be turned 

ON or OFF anytime without causing any disruptions.The 

Sepic converter controlled to track periodic current and 

voltage references and the control signals have a limited 

operating range. Under such operating condition, the ANN 

algorithm is operating close to its operating limits. In these 

research works, the conversion of energy is formulated into 

different output voltage (380V, &700V) different input and 

output voltages are proposed to solve these optimization 

problems.  The scope of this paper is however focused on 
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the application of PMSG wind for universal dc application 

with ANN basedSEPIC converter.  Wind power generation 

system in a DC grid is proposed and the effectiveness of the 

proposed system is verified by MATLAB simulation studies 

under different operating conditions. Compared to existing 

system efficiency improve 5%.  
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