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ABSTRACT: This paper discuss about the wind energy potential at a particular location and as per the forecasting and
predictions an intelligent control system can be modelled for the desired output. In this work a site has been selected as
per the wind energy potential. The climatic analysis has been done and as per the analysis various capacity plants
already installed at the site nut as far as the maximum power point tracking research this work can be the best option as
per the data available from the past and can be used in MPPT techniques by using fuzzy control theory. If a 120 m
height of turbine plant will be considered firstly the data will be retrieved from the sources and a predefined rule set can
be designed as per the data available from the last few years and can be designed for the enhanced output. The
modelling of the wind energy conversion system connected with the grid has been done in the Matlab and output of the
model has been analysed for the future scope.

KEYWORDS: MNRE Ministry of New and Renewable Energy, IGBT Insulated gate bipolar transistor, Fuzzy Control
System, THD Total Harmonic Distortion, WECS Wind energy conversion system, MPPT Maximum power point
tracking.

LINTRODUCTION

India is blessed with abundant renewable energy resources like solar, wind, hydropower, biomass, etc., and has taken a
leap in RE capacity additions in last few years as part of country’s commitment towards sustainability. With more than
two decades of experience, the wind sector occupies an important place in our RE portfolio. Wind industry represents
successful ‘Make in India’ narrative with all wind turbines being made in India and over 80% of the components
manufactured indigenously. The year-wise installed wind power capacity up to FY 2022-23 is shown in Figure 1. As on
30.04.2023, wind power has contributed more than 42.8 GW (42868.08 MW) of India’s installed capacity. Wind
energy also represents water smart electricity resource with least water consuming source of energy where the water
requirement is negligible after commissioning as against other forms of electricity generation. The government’s
ambitious goal of achieving 500 GW Non-fossil energy capacity by 2030 highlights the country’s commitment towards
sustainable development. In order to meet the ambitious goal, it is necessary to not only refine and strengthen the
business and regulatory framework for wind power in India, but also to provide the reliable and updated information on
the Indian wind resources. [1]
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Fig. 1 Cumulative growth of wind power in India

As we can see that the target of 43 MW till now and as per the European Union the target of several GW from the wind
energy has to achieve. This will make the engineers and scientists much more aware about the challenges and
efficiency as well as the innovative ideas for the outputs from the generating stations. The work from the future forecast
about the technical parameters and the control system design based on this data will help in making the artificial
controller for the better output.

II.CLIMATE ANALYSIS

For this practical analysis let us select a particular location in this case we have selected a north part of India like
Jaisalmer and while selecting a particular coordinates and location the detailed analysis covered and also the wind
potential density.

The random site selected from the Jaisalmer has a coordinates of Latitude 26.9 and Longitude of 70.92. With the help
of the climate consultant software we can analyse the wind velocity ranges around the year or any customised date in
between data wanted to retrieve for the research like seasonal variations and so many information required for the
detailed analysis and this will be very helpful for the modelling and analysis of the control system.
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Latitude/Longitude: 26.9° North, 70.92° East, Time Zone from Greenwich 5

Data Source: ISHRAE 423280 WMO Station Number. Elevation 793 ft
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Fig. 3 Monthly Wind Rose Diagram of the selected location
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From the above climate analysis we can see that the variations in wind all over the year and considering different
seasons of that particular site. For the installation of wind turbine the pre installation analysis is very important for the
further output derived from the generating station in the future. As we can see from the help of various software’s the
wind rose diagram of site can be derived. All these details can be used for the controller design. The wind energy is
nonlinear in nature and vary accordingly so if a control technique has to define by using all these data available and can
be used for the intelligent controller like fuzzy control system.

III. FUZZY CONTROL SYSTEM

Fuzzy logic starts with the concept of fuzzy set. A fuzzy set is a set without a crisp, clearly defined boundary. It can
contain elements with only a partial degree of membership. Fuzzy logic controller may consist of three basic blocks,
namely, Fuzzification, Inference system and Defuzzification.Rule base fuzzy logic controller is used when system
dynamics are not well known or when they contain significant non linearities.Fuzzy logic controllers apply reasoning
similar to how human beings makes decision and thus the controller rules contain expert knowledge of the system. The
big advantage of fuzzy logic control system when applied to wind turbine is that the turbine system neither needs
accurately described nor does it need to be linear. Fuzzy logic is a powerful tool since it allows the control of the
system whose parameters are unknown or incomplete and as a result difficult to model mathematically. Fuzzy logic
control consist of three main stages: input, processing and output. At the input stage membership functions are used to
fuzzify the input values. The now fuzzified input is fed into the processing stage where an inference mechanism applied
the appropriate rule from the knowledge base to come up with a set of fuzzy outputs. This output is then defuzzified
using an appropriate technique. [5]
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IV. RESULT AND DISCUSSION

In this work a basic wind energy conversion system has been designed in the Matlab software and a provision of
maximum power point tracking system installed in the wind turbine. Conventionally the PID controller used for this
system but now a days fuzzy control system are very popular so by using fuzzy control technique in this model the
outputs derived from the model is found satisfactory. The main concern is to derive the rule table of the fuzzy system in
which the outputs and inputs are predefined. So by considering the wind rose diagram of that particular location and
also the data available the inputs and outputs can be arranged accordingly from the past data for the future predictions
of the wind patterns and design the fuzzy control logic rule table as per the data available. In this way we try to design
the rule table as per the data recorded of last one year of that site and got the results. Many analysis also required to be
done for the power quality improvements and at the time of fault clearance is also needed.

V.CONCLUSION AND FUTURE WORKS

This work deals totally on the data available of the location selected for the installation of the wind energy conversion
system. The fuzzy control rule table has been designed after the analysis of the data available on the site or from the
climate consultant software a person can easily understand the pattern of wind in the site. The future work can be done
as the installation can be done by the assumptions and control system by the technique described above. The works can
be done on the power quality improvement by the use of Facts devices in the developed model and the analysis has to
be done as per the geographical parameters and new sites has to be selected for the extreme better output and that will
be only possible by the pre installation analysis and behaviour pattern of the wind.

REFERENCES

[1] Ministry of new and renewable energy.

[2] National Institute of Wind Energy

[3] J.Enrique Sierra Garcia, Matilde Santos, “Deep learning and fuzzy logic to implement a hybrid wind turbine pitch
control”Neural computing and applications july 19, 2021.

[4] Green Peace (2021) https://es.greenpeace.org/es/trabajamos-en/ cambio-climatico/carbon/ Last accessed on
2021/02/13.

IJIRSET©2023 |  AnISO 9001:2008 Certified Journal | 12916


http://www.ijirset.com/
https://es.greenpeace.org/es/trabajamos-en/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

ﬂj‘g s |e-ISSN: 2319-8753, p-ISSN: 2347-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |

IJIRSET || Volume 12, Issue 10, October 2023 ||

(7]
(8]

[9]

| DOI:10.15680/IJIRSET.2023.1210069 |

Civelek, Zafer, Ertugrul Cam, Murat Lily, and Hayati Mamur. "Proportional—integral-derivative Parameter
Optimisation of Blade Pitch Controller in Wind Turbines by a New Intelligent Genetic Algorithm." IET
Renewable Power Generation 10.8 (2016): 1220-228.

Bhende. C. N. Mishra. (2011) S, Senior Member, IEEE, and Siva Ganesh Malla —Permanent Magnet
Synchronous Generator- Based Standalone Wind Energy Supply System —IEEE TRANSACTIONS ON
SUSTAINABLE ENERGY, VOL. 2, NO. 4, OCTOBER 2011.

Muyeen S. M. (2013) “Modeling and Control Strategies of Fuzzy Logic Controlled Inverter System for Grid
Interconnected Variable Speed Wind Generator” System journal, IEEE, volume: 7 issue 4.pp.817-824.

Azouz M, Shaltout A. , Elshafei M. A. L, Abdel-Rahim , Hagras H., Zaher M , Ibrahim M.(2010) “Fuzzy Logic
Control of Wind Energy Systems” 14th International Middle East Power Systems Conference (MEPCON’10),
Cairo University, Egypt,pp.935-940.

Maaroufi mohamed , benchagra Mohamed, errami youssef , hilal mohamed (2012) “fuzzy power control for
doubly fed induction generator based wind farm” Journal of Theoretical and Applied Information Technology,
Volume 43:Issue.2.pp.321-330.

[10] Veeramani. C, Mohan.G (2013) “A fuzzy based pitch angle control for variable speed wind turbines”

International journal of engineering and technology(IJET) Volume 5,No.2.pp.1699-1703.

[11] Uehara Akie , Senjyu Tomonobu , Yona Atsushi, Funabashi Toshihisa, Kim Chul-Hwan (2011) “A Fuzzy-Logic

Based Output Power Smoothing Method of WECS with Permanent Magnet Synchronous Generator using Inertia
of Wind Turbine.” 2011 International conference of IEEE on fuzzy system.pp.2414-2419.

IJIRSET©2023 |  AnISO 9001:2008 Certified Journal | 12917


http://www.ijirset.com/

INTERNATIONAL %3
INNO @ SPACE d srmmn
SIF Scientific Journal Impact Factor s sml’ 'a
fentific - ({*
sref mmm
cros
SC IR

Impact Factor: 8.423 l\ DIA

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

(5 9940 572 462 [@ 6381 907 438 () ijirset@gmail.com ;;ﬁ”"

Ww.ijirset.com



	M.Tech Scholar EE Department, CCET, CSVTU BHILAI, C.G, India1
	Head of Department, EE Department, CCET, CSVTU BHILAI, C.G India2
	M.Tech Scholar EE Department, CCET, CSVTU BHILAI, C.G, India3
	M.Tech Scholar EE Department, CCET, CSVTU BHILAI, C.G, India4

