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Abstract— This paper aims at the design and testing of a 

wind mill based power generation and distribution. The 

main concern in this project is to ensure that the reactive 

power generated throughout distribution line is reduced. 

This occurs due to the non-linear type of load. These types 

of loads are common in electronics devices such as; laptops, 

printers, chargers, LED TVs, etc. All these types of loads 

consist of rectifiers which necessarily convert the domestic 

alternating voltage to direct voltages. This induces a reactive 

power due to the lagging of current behind the voltage. 

Hence, in this project addressing the effects of non-linear 

loads becomes vital. This paper is applicable to microgrid 

composed of BESS (Battery energy storage systems), 

distributed generators (DGs), and Loads. DG is realized 

using wind mills. The theory and method of active and 

reactive power coordinated control before wind speed 

fluctuations were proposed based on the PQ transforms and 

hysteresis band controller where the control system is 

designed to reduce the power loss due to the reactive 

powers.  The simulation has been done to improve the 

power quality in terms of real power. This is achieved by 

increasing the total power produced by the wind mill 

(keeping the reactive power same).  Simulation results show 

that the controllers can extract maximum power and regulate 

the voltage and frequency under varying wind and load 

conditions. The controller shows very good dynamic and 

steady-state performance. The simulations had been done 

with MATLAB ver 2018a using power systems and 

simscape tool boxes available in Simulink library. 

Keywords: Wind Mill, Inverter, Matlab/Simulink Software, 
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I. INTRODUCTION 

This paper introduce the results of using a line-commutated 

HVDC link joined with a modal-control designed damping 

controller of the rectifier current regulator (RCR) at the 

rectifier station to perform dynamic-stability enhancement 

and active- power control of an 80-MW DFIG -based OWF 

fed to an onshore power grid. The employment of an HVDC 

link for an OWF has the advantages of fast active-power 

modulation, effective reactive-power compensation, less 

voltage drop on an onshore substation, etc. over 

conventional AC transmission lines. The control paradigm 

using the grid frequency control to modulate the rectifier 

firing angle or the dc-link current to control the power flow 

of an OWF connected with line commutated HVDC link 

was proposed. A frequency controller in the converter to 

increase the ride-through capability of a VSC-HVDC-based 

industrial system was presented to exploit the inertia energy 

of rotating masses in case of voltage disturbances. Three 

different frequency controllers and their effects on the 

voltage-disturbance ride-through capability of a VSC-

HVDC-supplied industrial system were implemented .A 

new concept applicable to large power converters consisting 

of two series-connected twelve-pulse groups and a new type 

of converter control applicable to multilevel HVDC schemes 

with two or more 12-pulse groups per terminal were 

depicted . The performance of a VSC-based HVDC link, an 

HVAC cable interconnection, and a synchronous generator 

under a faulted condition was compared in [8], and the 

analyzed results depicted that the VSC-based HVDC link 

had the ability to provide fault ride-through capability for 

the studied wind farm comprising IG-based WTGs. An 

improved model for the transient energy functions of 

integrated AC/DC power systems involved the omission of 

DC control dynamics was implemented. This paper presents 

damping controller design of RCR, steady-state eigenvalue 

analysis and transient time-domain simulations of an 80-

MW DFIG -based OWF connected to an onshore substation 

through an HVDC link. System eigenvalues and the design 

of damping controller of the RCR of the HVDC link are 

performed under steady-state analysis. Dynamic responses 

of the studied OWF with and without the designed damping 

controller of the RCR subject to a torque disturbance are 

also carried out using time-domain simulations. 

II. OVERVIEW OF EXISTING SYSTEM 

DFIG based wind farms are implemented. The control 

strategies used in earlier systems are like PI, PID, etc. 

Reactive power compensation is done through TR 

algorithm, which is shown in below algorithm. The system 

is well tested with wind farm connectivity. Power factor 

maintained in existing work is about 0.95 case studies on a 

sample eight-bus system and a equivalent system, which is a 

part of an Indian southern grid. The trust region algorithm 

for determining the optimal settings and the continuation 

power flow for obtaining the PV curve has been 

implemented in “FORTRAN” programming language 

Significant improvement in voltage stability margins can be 

attained by appropriate reactive power distribution in the 

system. Traditionally, reactive power controllers in the 

system include (but are not limited to) the following: 

Generator excitation settings (Vg), switchable VAR 

Compensator’s SVC QSVC; transformer taps Tt. With an 

increase in penetration levels and availability of rotor 

current injection schemes for controlling the reactive power, 

for a given active power output Qwg, it is possible to control 

the reactive power output to the desired level (within the 

capability limits) via appropriate rotor current injection as 

shown by 

 
Where xlm and xm are the stator leakage and magnetizing 

reactances of the machine, I2d is the d-axis current in the 

rotor. 
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Fig. 1: System under test 

A family of wind energy systems with integrated 

functions of active power transfer, reactive power 

compensation, and voltage conversion under High power 

penetrations has been addressed.  

 
Fig. 2: PV Installation 

III. DESIGN AND OVERVIEW OF PROPOSED SYSTEM 

Here all blocks are connected as per the desired block 

diagram with the rated parameters, which is shown below in 

fig 3. Here offshore wind farm (OWF) is used. Offshore 

wind farms (OWFs) are located a distance of less than 25 

km away from seashore and an OWF may consist of several 

high-capacity parallel-operated wind-turbine generators 

(WTGs). The use of several doubly-fed induction generators 

(DFIG s) connected directly to a power system is one of the 

simplest ways of running an OWF due to the advantages of 

both reactive power control and higher operating efficiency 

of DFIG s 

 

 
Fig. 3:  Block diagram of grid connected solar system 

A. Explanation of hysteresis calculation 

Hysteresis is the measurement of the difference in Y offset 

of the values generated by the transducer as it measures in a 

positive going direction, and the same values as the 

transducer measures back down toward zero( the negative 

going values). 

Total 

Hysteresis

 
Fig. 4: General hysteresis 

In many cases the main portion of this curve does 

not work out to be a simple straight line offset in each 

direction.  Non-linearity and sampling error tend to make 

the line less than ideal.  Therefore the general case solution 

is to have two parallel lines, one passing through the main 

portion of the positive going values and one through the 

negative. 

Total Hysteresis

 
Fig. 5: Hysteresis of non-linear curves 

The generation of these two lines generally requires 

some finesse and is not nearly as scientific as some would 

think.  The calibrator must determine where the “main” 

portion of the curve is and then what line best fits through 

the positive going points.  The second line then needs to be 

placed through the negative going set, keeping the same 

slope.  The difference in Y intercept of these two lines then 

becomes the total amount of hysteresis.  In a more 

simplified system, where the nonlinearity is less dramatic 

the calculation of the hysteresis becomes much simpler.  In 

this simplified case the total hysteresis is the difference in y 

values compared to the total amount of y span. 
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Fig. 6: Definition of points 

 The calculation of the hysteresis in this simplified 

condition occurs at the X midpoint of the curve.  This point 

can be located with the following formula. 

max min

min
2

m

X X
X X

− 
= + 
 

 

Once the midpoint had been located, the two Y values 

(positive and negative going) can be obtained and the 

calculation becomes a simple plug and chug. 
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 In some complex situations the curves may be so 

close that it is nearly impossible to differentiate, or the 

linearity is so bad that it simply swamps the amount of 

hysteresis.  In these conditions a hysteresis of 0 is possible.  

Another unusual condition is where the negative going slope 

has so much hysteresis that it overlaps the positive going 

transition.  Under these conditions the slopes of the positive 

and negative going portions of the curve have Y intercept 

values that are extremely large.  Under these conditions the 

calculation, made either graphically or mathematically, 

using the difference between the slopes, could easily end up 

with a hysteresis of larger than 100%.  Generally these types 

of huge hysteresis conditions are intentionally created for 

fine/course control inputs. 

Overlapping 

region

 
Fig. 7: Overlapping regions 

 In this project, the new idea of voltage control is 

proposed based on coordinating active and reactive power 

before the wind speed fluctuations.  

According to the wind speed prediction and the sensitivity 

matrix, the grid voltage was limited into an allowable range 

by adjusting the active power of Variable speed wind 

turbines (VSWTs) in advance and fully excavating the 

controllable reactive capability of VSWTs.  

The active and reactive power of VSWTs and the grid were 

optimized by predicting the angle using park  

IV. ANALYSIS AND DESIGN OF SIMULINK MODEL 

MATLAB is a product apparatus and programming 

condition that has turned out to be typical among researchers 

and designers. For the building proficient it is a valuable 

programming language for logical figuring, information 

handling, and perception of results. Numerous valuable 

numerical capacities and graphical highlights are 

incorporated with the language. MATLAB is an amazing 

language for some applications as it has abnormal state 

usefulness for science and building applications combined 

with the adaptability of a universally useful programming 

condition. The focal point of the MATLAB graphical UI 

(GUI) is the direction/command window. In the command 

window you can type MATLAB guidelines, the directions 

will be executed quickly and the outcome will be shown in 

the window. You may likewise store a succession of 

directions in a document with the goal that you may run a 

long grouping of guidelines. We will get to that later; 

however we will begin with running every one of our 

guidelines in intelligent mode. Throughout this paper, we 

primarily use MATLAB for simulating dynamic systems for 

designing the proposed system and analyzed the 

experimental data of grid connected solar system. 

 
Fig. 8: Simulink model 

 It is seen that the real power consumption in the 

above diagram is around 4000 watts and the reactive power 

is in the order of 225 VA. It is clearly seen that the reactive 

power consumed is 5.63 % of the real power. This effective 

improvement is due to the reduction of hysteresis band in 

the load current. The power factor of such system would 

come approximately 0.94 which is considered to be a better 

value. 

The load current shown in three colors is the final current 

which flows through an electronic load. The non-sinusoidal 

shape of the current is due to the rectification operation done 

in the load side. Similarly, the hysteresis band is shown in 

the second y axis. The compensating current is shown in the 

third y axis. The final y axis displays the voltage in the load. 

The waveforms are shown with variations in the grid voltage 

from a step value of 1 to 0.5 and again from 0.5 to 1 at 

times, 0.03, and 0.13. 

 
(a) 
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(b) 

Fig. 9: Simulink result of grid connected solar system 

V. CONCLUSION 

This paper has presented an optimized improvement in the 

real power of the wind mill based micro grids. Enhancing 

the real power enhancement and mitigation of power 

fluctuations of an asynchronous machine based wind farm. 

A trust region framework for coordinating the real power 

output of variable-speed wind generators and other reactive 

controllers for steady-state   stability is proposed. The real 

power is increased by the way of optimizing the PWM from 

a hysteresis control system with objective function 

maximization with respect to the real power and the 

minimization of the hysteresis band.  The paper has been 

done with a single objective function keeping real power as 

our target of maximization. The results had been verified 

using matlab simulation involving both Simulink model and 

matlab code. It is seen that a tremendous improvement is 

seen in the real power and the reactive power is kept as 

minimum as possible in the proposed work.  
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