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ABSTRACT: This paper described a control system using Fuzzy logic in which specific location of a site in Offshore 

is selected. Characteristics of wind has been studied and its dynamic response for a specific period of time in which the 

wind potential can be easily captured for every season. Mainly wind potential density and wind speed has to be taken as 

a considerable parameters and this information can also be used for the design of fuzzy control logic and rule tables for 

the wind energy conversion system to obtain desired output. Weather data taken from the climate consultant software 

and other weather forecasting website. The fuzzy control system designed in the Matlab in which the rules can be 

modified as per the wind speed available in the site and can have the outputs analysis. 
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I.INTRODUCTION 

The country has become the world's third largest energy consumer; energy use has almost doubled since 2000, with 

80% of demand still fulfilled by conventional sources of energy (IEA 2021). The global economy, which is built on 

fossil fuels and growing greenhouse gas emissions, is causing major changes in the climate system [1]. As per the 

commitments under the UN Paris climate agreement in 2015 announced its renewable energy targets for 175 GW from 

renewable energy generations by 2022 and this target includes 60 GW from wind energy. [2] India has a good record in 

the on shore wind capacity of 33 GW installation completed till September 2017 and this makes India fourth largest 

market in installation of wind energy. 

In September 2015 India’s cabinet approved the National Offshore Wind energy policy and ministry of new and 

renewable energy authorized as the nodal agency for use of offshore area in exclusive economic zone of the country. In 

November 2017 MNRE announced its road map for the target of 175 GW from RES. The projections drawn from the 

global experience of offshore wind development and builds in constraints of the local power sector development in 

India. 

The pathways for reaching 500 MW to 5 GW in Gujarat and Tamil Nadu will be achieved by a better action plan in the 

upcoming years. As the installation cost are so high so a prefeasibility report and a detailed climatic analysis based on 

wind is the essential part of the project. 
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Fig. 1 Wind Energy Scenario till 2021 

 

As the expansion in the wind energy projects in India and worldwide it is the responsibility of scholars and researcher 

to make the system as accurate as possible. The system should be in the format of wind potential of that particular 

location. Various industries always try to install the plant where the wind speed is slightly very high and within a 

constant range. The control system used conventionally use that logic in which the constant wind speed will give much 

better results and the system non linearity will reduce and therefore the injection of reactive power in the system will 

reduce. 

By the use of weather forecasting websites and other software’s the wind capacity for the specific period of time can be 

retrieved so that the wind potential behaviour can be analysed for every season and will be helpful in modelling of 

whole system with the best output from the system and reduction in other losses. 
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II. SITE SELECTION 

Location Selected for the Prototype – Jafrabad Offshore location in the coastal areas of Gujarat 

Latitude - 20°51'4" Longitude - 71°22'9" 

 

 

Fig. 2: ENS 10 days meteogram of Jafrabad 
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III. CONTROL SYSTEM ALGORITHM 

 

A model of wind energy conversion system connected with a grid has been designed in Matlab. A fuzzy control system 

also been developed for a particular site selected for the installation. As many industries needs the pre-feasibility study 

of a selected location before the installation of the plant. Most European countries will go for the wind speed above 15 

m/s location for the installation. So according to this scenario many vendors will not be interested in sites of India. The 

main challenge is to find out the locations having a good wind speed and wind power density for the installation of the 

plant. This paper will focus on the site weather data of the past years and design a control system using a fuzzy rule 

table in which the predefined rule set has been arranged for a specific selected output. The steps followed in this work 

for a better output in the offshore location of Gujarat. 

 

 
Fig. 3 Rule Table designed for the system 

 

Fig. 4 Surface View of Rules in Fuzzy System 
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Fig. 5 Input and output Variables of designed fuzzy system 

 

The aerodynamic power of the wind turbine can be expressed as 

Pr=1/2ρπR2Cp (λ) v3    … (1) 
 

When the rotor is adjusted to maintain its optimum value the maximum power can be gained as 𝑃𝑟𝑚𝑎𝑥  = koptω3         ….  (2) 
Where Kopt is decided by 𝐾𝑜𝑝𝑡=ρπR5Cpmax2λ3opt   …. (3) 
 

 𝑇𝑚𝑜𝑝𝑡  =𝐾𝑜𝑝𝑡  (𝜔𝑜𝑝𝑡) 2…….. (4) 

 

It is observed that there is always matching rotor speed which produces optimum power for any wind. The function of 

controller is to keep turbine operating on this curve as the wind velocity varies. If the controller can properly follow the 

optimum curve, the wind turbine will produce maximum power at any speed with in allowable range. 

It can be seen from the above equation that the power dependency on wind speed is so high so prediction of wind speed 

variation and its range should be known in a better manner before set up of a plant along with the height. The control 

system should also be designed as per the location wind speed for its better output. 
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IV. RESULT AND DISCUSSION 
 

The output waveform of the designed model has been recorded for voltages, currents and other parameters in the output 

ports of the System. The Total harmonic distortion also measured in the voltage and current side so as to calculate the 

nonlinear loads impacts on the system. 

 

 
 

Fig. 6 Three Phase Voltage at output 

 

 
 

Fig. 7 Three Phase Current at output 
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Fig. 8 Three Phase Power at output 

 

 

 
 

Fig. 9 Total Harmonic Distortion 
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Fig. 10 Voltage THD 

 

 
 

Fig. 11 Current THD 

 

V.CONCLUSION 

In this work a site in the offshore region of Gujarat has been selected for the analysis. European climate weather 

forecasting details available for that site in very useful as ENS meteogram is useful for the parameters of a specified 

time selected. Here we have taken 10 days ENS meteogram in which the site named Jafrabaad has a wind speed which 

is in a range of installation of wind turbine. A prefeasibility technical study is required before the installation is 

required. A model has been designed in the Matlab with the standard wind energy conversion system parameters and 

other system considered in the whole model. Conventionally the PID based control system is used for the pitch control 

strategy. Now a days fuzzy control system used so frequently for the control system. In this work a control system 

designed with a simple rule table in which the output also derived for the system. The outputs can be seen as voltage, 

current and power has a smooth waveform and THD values are little bit high. The filter for the reactive power 

compensation is required as THD values are high as compared to permissible limit. 
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