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ABSTRACT 

 
  Nowadays, Renewable Energies have been widely applied to achieve    eco friendly objectives.    This 
paper presents the development of a single-phase grid-connected wind energy conversion system(WECS), 
Digital Signal controller (DSC) In proposal method harmonics present in PLL  Single-phase grid-connected 
wind energy conversion system (WECS) that uses a modified PLL method PLL gets input from the load side 
only compare with any one parameters current or voltage  (closed loop system)The modified single-phase fuzzy 
logic based on the PQ theory integrator   is proposed instead of a conventional lag structure. The voltage source 
inverter (VSI) is driven by a Space Vector Pulse Width Modulation (SVPWM) where a lag structure based on 
an integrator is proposed instead of a conventional lag structure using a Maximum Power Point Tracking 
(MPPT) algorithm based on the steepest ascent method The aim of this project is to propose a new topology  in 
HILL CLIMB method The tasks related to the SVPWM algorithm we using Digital signal controller, inverter, 
maximum power point tracking, space vector modulation, we get output more than 10% compare to existing 
method& we get output in Space Vector Pulse Width Modulation (SVPWM) 
 
       Index Terms: Inverter, space vector modulation, Fuzzy Logic Controller with Rule viewer, SVPWM 
Generator, PLL, Maximum power tracking, wind power generation. 
 
 
 
 
I.    INTRODUCTION 
         In past years there has been mainly focused on 
renewable energy sources such a photovoltaic and 
wind energy conversion system (WECS) (Wind 
Energy Conversion System) [1]. Compare the fossil 
fuel methods, better obtain the energy in WECS.[2,3] 
In WECS is important to have an emulator for small 
WECS(Wind Energy Conversion System) to allow 
the design analysis and Testing for Electrical 
components[4,5,6],for this only use of DC motor 
chosen to drive and wind turbine recycle by changing 
the armature (or) Field currents of the DC motor[7] A 
Important trends on wind generation systems based 
on (PMSG)  Permanent synchronous generator [8] 

high power Three phase inverters[8-10] this not 
match for small applications power generations In 
home applications are only connected at small power 
generations [WECS] (Wind Energy Conversion 
System)  operates at constants and variable 
speeds[11], converters are connected series 
connections a voltage of variable frequency and 
amplitude in grid was uncoupled with generator not 
necessary for mechanical  gearbox[12,13] using 
doubly fed induction generators’ deal with  all 
generating power in WECS [14,15] phase locked 
loop (PLL) achieved in synchronization to electrical 
power grid. So, many problems occurs in grid (eg : 
Swells, notches, sags, harmonics [16,17] produced in 
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single phase quadrature  [18]. In this paper used hill 
claim method modified at main different to exiting 
method. 
           To control the synthesized voltage signal and 
amplitude we can control the grid power flow use the 
low reactance components to reactive power 
delivered minimized with impedance coupling   in 
phase voltage is zero condition, so power factor will 
be close to one[19,20] in small power WECS (Wind 
Energy Conversion System) are use pitch  angle is 
adjusting the blade and controlled in mechanically 
[20] maximum power point tacking system (MPPT) 
are used to compare the output of the universal bridge 
and output of the system with smoothing filter and 
we get output to fuzzy logic controller to generating 
angle pulse to provide the output of the angle to 
trigger the inverter switching to particular angle 
difference to upper and downer switching devices 
          DCS (digital signal control) this mainly used 
for the TDH reduction. That is given signal to reduce 
the total harmonics reduction and we get output of 
the SVPWM output including. The space vector 
modulation (SVPWM) Algorithms using DSC and 
PLL. 
 
II.       SINGLE PHASE SVPWM 
           In the past system to reduce the harmonic 
distortion in single phase system but this method 
remove the most unwanted harmonics up to 0.5% in 
get SVPWM outputs so many different ideas of 
triggering pulse of inverters [22] switching  methods 
is possible to group switching. And inverter 
switching using one dimensional space vector 
arrangements space vector of single phase full bridge 
inverter two terminals are present in same potential 
(Vcc and Gnd.) 
 

 
 
V1 and v2 are two operating regions representing by 
state vectors‘1’ is represents by conduction of the 
upper switching and same as ‘0’ is represents by the 
lower angle switching devices, switching operation 
was alternatively up and down switching ,mention 
the command vector is (V) the output of the inverter 
at desire output frequency to produce the inverter, at 
alternatively switching frequency. 
 
III.       MAXIMUM POWER POINT 
TRACKING 
       Current - voltage characteristics of a solar cell at 
a particular light level, and in darkness. The area of 
the yellow rectangle gives the output power. Pmax. 
denotes the maximum power point Maximum power 
point tracking (MPPT) is a technique that grid tie 

inverters, solar battery chargers and similar devices 
use to get the maximum possible power from the PV 
array.[1] Solar cells have a complex relationship 
between solar irradiation, temperature and total 
resistance that produces a non-linear output 
efficiency known as the I-V curve. It is the purpose of 
the MPPT system to sample the output of the cells 
and apply a resistance load to obtain maximum 
power for any given environmental conditions.[2] 
Essentially, this defines the current that the inverter 
should draw from the PV  

 
in order to get the maximum possible power (since 
power equals voltage times current)  
 
            (MPPT) maximum power point tracking is a 
technique that grid tie inverters, solar battery 
chargers and similar devices use to get the maximum 
possible power from the PV array.[1] Solar cells have 
a complex relationship between solar irradiation, 
temperature and total resistance that produces a non-
linear output efficiency known as the I-V curve. It is 
the purpose of the MPPT system to sample the output 
of the cells and apply a resistance (load) to obtain 
maximum power for any given environmental 
conditions. Essentially, this defines the current that 
the inverter should draw from the PV in order to get 
the maximum possible power (since power equals 
voltage times current). 
I-V curve 

 
Constant voltage method Main article: Constant 
voltage method 

This method makes use of the fact that the 
ratio of maximum power point voltage to the open 
circuit voltage is often close to a constant value, with 
0.76 being a common estimate. One problem with 
this method arises from the fact that it requires 



Optimal Power Generation Of Wind Mill By Using Fuzzy Logic Controller and SVPWM Technique 
 

226 | P a g e  

momentarily setting the PV array current to 0 to 
measure the array's open circuit voltage. The array's 
operating voltage is then set to (for example) 76 % of 
this measured value. But during the time the array is 
disconnected, the available energy is wasted. It has 
also been found that while 76 % of the open circuit 
voltage is often a very good approximation, it does 
not always coincide with the maximum power 
point.[5] Thus this method may not give as much 
efficiency as others, especially if conditions are 
highly variable or the physical behaviour of the cell 
deviates from expectations. Its main advantage is that 
it is relatively simple to implement and thus usually 
less expensive. 

 
IV.        OVER ALL SIMULINK DAIGRAM 

 
 
V.       SPACE VECTOR MODULATION 
Main article: Space vector modulation Space vector 
modulation is a PWM control algorithm for multi-
phase AC generation, in which the reference signal is 
sampled regularly; after each sample, non-zero active 
switching vectors adjacent to the reference vector and 
one or more of the zero switching vectors are selected 
for the appropriate fraction of the sampling period in 
order to synthesize the reference signal as the average 
of the used vectors,Pulse-width modulation 

 
Pulse-width modulation (PWM), or pulse-

duration modulation (PDM), is a commonly used 
technique for controlling power to inertial electrical 
devices, made practical by modern electronic power 
switches. The average value of voltage (and current) 
fed to the load is controlled by turning the switch 

between supply and load on and off at a fast pace. 
The longer the switch is on compared to the off 
periods, the higher the power supplied to the load is. 
The PWM switching frequency has to be much faster 
than what would affect the load, which is to say the 
device that uses the power. Typically switching have 
to be done several times a minute in an electric stove, 
120 Hz in a lamp dimmer, from few kilohertz (kHz) 
to tens of kHz for a motor drive and well into the tens 
or hundreds of k.Hz in audio amplifiers and computer 
power supplies. The term duty cycle describes the 
proportion of 'on' time to the regular interval or 
'period' of time; a low duty cycle corresponds to low 
power, because the power is off for most of the time. 
Duty cycle is expressed in percent, 100 % being fully 
on. The main advantage of PWM is that power loss in 
the switching devices is very low. When a switch is 
off there is practically no current, and when it is on, 
there is almost no voltage drop across the switch. 
Power loss, being the product of voltage and current, 
is thus in both cases close to zero. PWM also works 
well with digital controls, which, because of their 
on/off nature, can easily set the needed duty cycle. 

 
Fig. 2: A simple method to generate the PWM pulse 
train corresponding to a given signal is the 
interceptive PWM: the signal (here the red sine 
wave) is compared with a saw tooth waveform (blue). 
When the latter is less than the former, the PWM 
signal (magenta) is in high state (1). Otherwise it is in 
the low state (0).The simplest way to generate a 
PWM signal is the interceptive method, which 
requires only a saw tooth or a triangle waveform 
(easily generated using a simple oscillator) and a 
comparator. When the value of the reference signal 
(the red sine wave in figure 2) is more than the 
modulation waveform (blue), the PWM signal 
(magenta) is in the high state, otherwise it is in the 
low state 
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VI.FAST FOURIER TRANSFORM 
ANALYSIS(FFT) 
 

 
 

Fig. 6.1 fast fourier transform input analysis 
 

In that analysis in Fig 6.1 input analysis for 
harmonic present in the input voltage for content 
38.58% in shown on the diagram we can reduce the 
harmonic content using fuzzy and Dsc. 
 

 
Fig. 6.2 fast fourier transform output analysis 

Shown on the output diagram in Fig. 6.2 to 
reduce the harmonic content up to 0.52 % in the 
previous method harmonic content reduce only up to 
1%  
   

 
Fig 6.3 three phase output waveform 

This diagram a shown on the output of three 
phase waveform, mainly windmill produce the output 
power shown on that voltage wave form. 

 
 

Fig 6.4 SVPWM Output waveform 
 
It’s mainly output of the simulation circuit in 
SVPWM, in the inverter current -10 to 16A and 
inverter voltage 0-42V in this spike. 
 
VII.   CONCLUSION 

The design, simulation of  WECS based on 
the modified PLL and the fuzzy logic controller and 
low cost DSC, SVPWM Generator and 
synchronization of the main grid function with PLL 
Algorithm, converter model integrated by IGBT 
model, MPPT and PLL were programmed system 
was connected in hardware integrated circuits in 
exiting method  modified PLL algorithm in 32-50 ms 
in lock capacity, in suddenly change the phase 
voltage and frequency, 50-65ms to continue to the 
lock the signal of the PLL that very good response of 
the phase and frequency in previous THD level is 40 
%, but this paper simulation result reduce the THD 
level to 38 %, after the simulation result we get 
reduce very low level output of  harmonics up to 0.58 
%  to reduce the harmonic  content of the output 
SVPWM (Space vector pulse width modulation. So 
we have very good output response. 
 
REFERENCES 
[1] American Wind Energy Association—AWEA, 
Annual Wind Energy Industry Report. A WEA 
Doc.Feb.2009[Online].Available: 
http://www.awea.org/publications/reports/AWEA-
Annual-Wind-Report-2009.pdf 
[2] P. Mukund, “Wind power,” in Wind, Solar Power 
Systems Design, Analysis and Operation, 2nd ed. 
Boca Raton, FL: Taylor & Francis, 2006. 
[3] M. Liserre, T. Sauter, and J. Y. Hung, “Future 
energy systems,” IEEE Ind. Electron. Mag., vol. 4, 
pp. 18–37, Mar. 2010. 
[4] L. A. C. Lopes, J. Lhuilier, A. Mukherjee, and M. 
F. Khokhar, “A wind turbine emulator that represents 



Optimal Power Generation Of Wind Mill By Using Fuzzy Logic Controller and SVPWM Technique 
 

228 | P a g e  

the dynamics of the wind turbine rotor and drive 
train,” in Proc. Power Electronics Specialists Conf., 
Jan. 2006, p. 2092. 
[5] C. Saudemont, G. Cimuca, B. Robyns, and M. M. 
Radulescu, “Grid connected or stand-alone real-time 
variable speed wind generator emulator associated to 
a flywheel energy storage system,” in Proc. Eur. 
Conf. Power Electronics and Applications (EPE 
2005), Aug. 2006,  
[6] R. G. del Valle, M. Cotorogea, B. Rabelo, andW. 
Hofmann, “On the emulation of an isolated wind 
energy conversion system: Experimental results,” in 
Proc. Electronics, Robotics and Automotive 
Mechanics 
Conf. (CERMA 2009), Sep. 2009, pp. 462–467  
[7] F. A. Ramírez,M. A. Arjona, and C. Hernandez, 
“Emulation of a single phase dsPIC based grid-
connected wind energy conversion system,” in Proc. 
Int. Conf. Electrical Machines (ICEM 2010), Sep. 
2010, p. 1. 
[8] S. Zhang, K. J. Tseng, D. M. Vilathgamuwa, T. 
D. Nguyen, and X.Y. Wang, “Design of a robust grid 
interface system for PMSG-based wind turbine 
generators,” IEEE Trans. Ind. Electron., vol. 58, no. 
1, 
pp. 316–328, Jan. 2011. 
[9] G. Abad, M. A. Rodriguez, G. Iwanski, and J. 
Poza, “Direct power control of doubly-fed-induction-
generator-based wind turbines under unbalanced grid 
voltage,” IEEE Trans. Power Electron., vol. 25, no. 
1, p. 442, Feb. 2010. 
[10] V. Jalili-Marandi, L. F. Pak, and V. Dinavahi, 
“Real-time simulation of grid-connected wind farms 
using physical aggregation,” IEEE Trans. Ind. 
Electron., vol. 57, no. 9, pp. 3010–3021, Sep. 2010. 
[11] Z. Chen, J. M. Guerrero, and F. Blaabjerg, “A 
Review of the state of the art of power electronics for 
wind turbines,” IEEE Trans. Power Electron., vol. 
24, no. 8, pp. 1859–1875, Aug. 2009. 
[12] J. M. Carrasco, L. G. Franquelo, J. T. 
Bialasiewicz, E. Galván, R. C.Portillo Guisado, M. 
Á. Martín Prats, J. I. León, and N.Moreno Alfonso, 
“Power-electronic systems for the grid integration of 
renewable 
energy sources: A survey,” IEEE Trans. Ind. 
Electron., vol. 53, no.4, pp. 1002–1016, Feb. 2006. 
[13] N. Kodama, T.Matsuzaka, and N. Inomata, 
“Power variation control of a wind turbine generator 
using probabilistic optimal control, including 
feedforward control from wind speed,” Wind Eng., 
vol. 24, no. 1, pp. 13–23, Jan. 2000. 
[14] S. Müller, M. Deickean, and R. W. de Doncker, 
“Doubly fed induction generator systems,” IEEE Ind. 
Appl. Mag., vol. 8, no. 3, pp. 26–33,May–Jun. 2002. 
[15] E. Tremblay, S. Atayde, and A. Chandra, 
“Comparative study of control strategies for the 
doubly fed induction generator in wind energy 
conversion systems: A DSP-based implementation 
approach,” IEEE 

Trans. Sustainable Energy, vol. 2, no. 3, pp. 288–
299, Jul.. 2011. 
[16] M. Karimi-Ghartemani and M. R. Iravani, “A 
method for synchronization of power electronic 
converters in polluted and variable-frequency 
environments,” IEEE Trans. Power Syst., vol. 19, no. 
3, pp. 1263–1270, Aug. 2004. 
[17] F. Liccardo, P.Marino, and G. Raimondo, 
“Robust and fast three-phase PLL tracking system,” 
IEEE Trans. Ind. Electron., vol. 58, no. 1, pp.221–
231, Jan. 2011. 
[18] S. Shinnaka, “A robust single-phase PLL system 
with stable and fast tracking,” IEEE Trans. Ind. 
Appl., vol. 44, no. 2, pp. 624–633, Mar.2008. 
[19] V. Valtchev, A. Bossche, J. Ghijselen, and 
J.Melkebeek, “Autonomous renewable energy 
conversion system,” Renew. Energy, vol. 19, no. 1, 
pp. 259–275, Jan. 2000. 
[20] F. A. Ramírez, M. A. Arjona, and C. Hernandez, 
“Analysis of two current injection strategies of a grid 
connected single-phase PV-SVPWM inverter,” in 
Proc. Int. Congr. Electronica Robotica y Mecanica 
Automotriz (Cerma 2010), Sep. 2010, p. 1. 
[21] E. Koutrolis and K. Kalaitzakis, “Design of 
amaximumpower tracking system for wind-energy-
conversion applications,” IEEE Trans. Ind. Electron., 
vol. 53, no. 2, pp. 486–494, Apr. 2006. 
 


