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ABSTRACT: As the demand for wind energy continues to grow at exponential rates, reducing operation and 
maintenance (OM) prices and up dependability became high priorities in turbine (WT) maintenance ways. In addition 
to the event of additional extremely evolved WT styles supposed to enhance accessibility, the applying of reliable 
associate degreed cost-efficient condition-monitoring (CM) techniques offers an economical approach to achieve this 
goal. This paper provides a general review and classification of turbine condition observance (WTCM) ways and 
techniques with a spotlight on trends and future challenges. After highlighting the relevant CM, diagnosis, and 
maintenance analysis, this work outlines the relationship between these concepts and related theories, and examines 
new trends and future challenges in the WTCM industry. Interesting insights from this analysis area unit accustomed 
show strengths and weaknesses in today’s WTCM business and outline analysis priorities required for the business to 
satisfy the challenges in wind industry technological evolution and market growth. 
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I. INTRODUCTION 

Checking the system elements, either by human-based resources or intelligent systems, helps to forestall and lower the 
amount of major breakdowns. Therefore, totally different condition watching systems are applied to wind turbines, 
providing a remarkable chance for a large analysis space to develop within the field of turbine structural health 
monitoring and onsite condition monitoring systems. Evaluating essential system element conditions can cause 
improved recognition of faulty elements and can facilitate the reduction in time and price inside maintenance. Using a 
sort of totally different sensors for rotary engine elements and having a correct superior management and information 
acquisition system, a complicated condition watching system may be enforced. Analyzing device information, 
implementing fault detection algorithms And exploitation advanced signal process can lead to an improved prediction 
of the potential malfunctions that will occur. Novel Integrated condition watching system for {wind rotary engine}s 
(NIMO) could be a European project planning to advance current progressive wind turbine condition watching systems, 
seek for improved techniques to eliminate catastrophic failures and minimize the requirements of corrective 
maintenance and they tend to over-smooth the fine scale image details.  

The application of condition monitoring has grown considerably in the last decade in several branches of industry. The 
interest from the wind turbine industry and operators is also increasing for the reasons mentioned above. Because of 
small financial margins in the wind turbine branch, the relatively small production losses, the minor effects on the 
electricity network (a wind turbine is operating stand-alone), and the easy access, the application remained limited to 
some experimental projects. Additionally, most components have been designed for the lifetime of the turbine, which 
implies that degradation leading to replacement is expected not to occur.  
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At present, with the increasing installed power of the wind turbines, the application of off shore wind turbines and 
major problems with gearboxes, the necessity of condition monitoring cannot be neglected any longer. Some 
components, although designed for the turbine lifetime, fail earlier than expected. This is emphasized by the approach 
of insurance companies in Germany, which simply require application of monitoring provisions. Otherwise, expensive 
preventive replacements or inspections should be carried out periodically. Also the development of special purpose 
instrumentation for wind turbines result in more or less off the shelf systems for a reasonable price. 

II.LITERATURE SURVEY 

Amirat et al.’s survey targeted on the CMFD techniques for a few major parts of the WTs equipped with doubly-fed 
induction generators (DFIGs), like generator, blade, gear, and bearing. The survey additionally mentioned the signals, 
like vibration and electrical signals, used for CMFD of those parts supported straightforward applied math analysis for 
the signals. However, it is not a comprehensive survey. Many necessary subsystems and parts with high failure rates 
and/or time period, like sensors, management system, and mechanical brake, weren't mentioned in the slightest degree, 
and neither were the failure modes of the components discussed. In addition, there was little discussion on the signal 
processing techniques for WT CMFD. 

The survey of Hameed et al.first mentioned the signals offered for WT CMFD, so reviewed the signal process 
techniques for CMFD of varied WT elements. However, the survey failed to compare totally different signal process 
techniques or discuss their capabilities and limitations for WT CMFD. In addition, the survey failed to sufficiently 
discuss the failure modes of various WT elements. Furthermore, some necessary WT subsystems, e.g., mechanism, 
mechanical brake, system, and sensors, were missing within the survey. 

Verbruggen conducted a survey on condition monitoring for wind turbines in Europe from the prospective of the 
signals used and wind turbine components being monitored. However, the survey solely investigated the wind turbines 
factory-made by Lagerwey and Enron and mentioned neither failure modes of every WT part nor signal process 
techniques for conditional observance and Fault detection. Moreover, the survey was conducted in 2000. Since then the 
conditional monitoring and Fault detection techniques have been greatly advanced. 

III.METHEDOLOGY AND DISCUSSION 

Basically the project concentrates on development of sensible system for observation and keeping the health of turbine. 
we tend to use Raspberry pi as a centralized processor interfaced with temperature sensing element, speed sensing 
element, voltage sensing element and current sensing element therefore on monitor the health of rotary engine and just 
in case of any faults the Raspberry pi can send the data to server and server can send the information to mobile app of 
the authority that dominant the turbines. The system is incredibly abundant useful keep the turbines in condition so 
they'll run long and merchandise additional power. 

 

Figure1: Architecture of condition monitoring of wind turbine. 
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IV.COMPONENTS 

Raspberry pi: Raspberry pi is a card–sized ARM powered Linux computer development board. T here square measure 
in total of five forms of numerous board with totally different specification, for the planned meteorology system 
Raspberry pi to model is employed because the main development board which is shown in Figure 2. 

 

Figure 2: Raspberry pi model. 

The raspberry pi consists of four USB ports and one 10/100 Base T Ethernet Socket. Forty pins GPIO Header are 
present in the raspberry pi board which is used for connecting to analog to digital converter chip (MCP3008)to which 
the sensors are connected. A 5V micro USB power port is present to which the power supply is given for the device. A 
HDMI port is present through which interfacing of the monitor and the raspberry pi can be done and the USB ports for 
the keyboard and mouse interfacing. At the bottom a Micro SD Card Slot is provided where the Micro SD Card is too 
inserted with the raspbian Jessie botting software which based on Linux platform. The GPIO pins have different uses 
individually such as power supply, ground, clock, UART. 

Temperature Sensor: The LM35 series square measure exactitude integrated-circuit temperature sensors, whose output 
voltage is linearly proportional to the stargazer (Centigrade) temperature. The LM35 so has a plus over linear 
temperature sensors graduated in ° Kelvin, because the user isn't needed to deduct an oversized constant voltage from 
its output to obtain convenient Centigrade scaling. Temperature sensor is used to sense the temperature. It can sense the 
temperature of the atmosphere or the temperature around it or the temperature of any machine to which it is connected 
or even can give the temperature of the human body. It is Associate in Nursing analog device and offers the output into 
sort of analog signal. This signal is feed to ADC which can convert it into digital kind. Once reborn into analog kind 
the microcontroller will method the digital temperature signal as per the appliance. 

 
Figure3: Temperature sensor -The LM35. 

Speed Sensor: Measurement of speed is of nice significance in style of application involving some variety of motion. 
While moving in a car/ train or flying in an aircraft or sailing in a ship, we are often interested to know how fast we are 
moving. In engine management systems, it is imperative to know the speed of moving gears (camshaft/ crankshaft). 
Scientists concerned in missile/rocket systems ought to grasp the rate at varied stages of the flight. Similarly, there are 
many applications where measurement of speed is of interest. Speed is measured mistreatment completely different 
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types of sensors operative on different principles. Subsequent sections can discuss varied types of sensors used for 
activity of speed. 

 
Figure4: Speed Sensor 

V.POSSIBLE OUTCOMES 
 

• This work begins with a large analysis, cooperation among the business, and sharing of data and experiences so as to 
get elaborated options of the trial merchandise that may be designed to fulfil the wants set by the wind energy business 
to reinforce the operational responsibility of wind turbines. 

• A turbine may be a rotating machine that converts the wind K.E. to sensible energy, leading to the assembly of 
electricity. Rotary half are often either vertical or horizontal,, that classifies the 2 differing kinds of turbines.  

• He most up-to-date wind turbines used square measure horizontal-axis primarily based with 2 or 3 blades. Having the 
rotor positioned on the highest of the tower creates a lot of economical system as a lot of wind energy is made. These 
turbines even have a enclosure, that delayed by the tower and contains the casing and generator. 

• We use Raspberry pi as a centralized processor interfaced with temperature sensing element, speed sensing element, 
voltage sensing element and current sensing element thus on monitor the health of rotary engine and just in case of any 
faults the Raspberry pi can send the data to server and server can send the info to mobile app of the authority that 
dominant the turbines. 

• A condition watching system for wind turbines that predicts or detects early crucial failures is the-state-of-the-art in 
system safety that remains one in all the foremost necessary attribute of the wind energy business. “Condition watching 
will either be wont to enhance safety or to create this level of safety a lot of affordable". 

VI. RESULT 
 

The pictures inserted below are the pictorial representations of the project constructed. 
Final model has the conditional monitoring system and fault detection of wind turbine using sensors. Which is provided 
with power supply to power all the components of the system. 
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Figure5: Final Model 
 

Current device detects changes within the electrical current created once a conductive material enters a moving field of 
force. Once this happens, it continuously changes to the server and serve uploads to the mobile application. 

Temperature sensors square measure are utilized in locations wherever will increase in temperature are indicative of the 
heating of some style of part of scheme. Once this happens, it continuously changes to the server and server uploads to 
the mobile application. 

A voltage device goes to be ready to confirm and even monitor and live the voltage offer. It’s then ready to take those 
measurements and switch them into a symptom that one can then be ready to scan. Then the values of voltage are going 
to be continuously changes to the server and server uploads to the mobile application. 

All these values of sensors are going to be additionally displayed on the alphanumeric display show and additionally 
are going to be updated to the mobile application. 

VII.CONCLUSION 
Wind energy is maybe the answer for our energy demands. It has great potential and is easy to manage. All you have to 
do is build the turbine and everything else is going to be free. With only 1 turbine, you can power over 200 homes. 
Every wind turbine lasts for about 20-25 years. As long because the wind blows, wind turbines can harness the wind to 
create power. Wind power solely makes up a little percent of electricity that's created. Unlike coal, wind turbines don't 
create greenhouse gases and are completely renewable source. Many people believe that the wind energy may before 
long be our main supply of energy. Though wind turbines can cause complaints and fatalities of wildlife, it could be the 
energy solution we have been looking for. 

REFERENCES 
[1] F. D. Bianchi, H. D. Battista, and R. J. Mantz, Wind Turbine Control Systems: Principles, Modeling and Gain Scheduling Design. London: 
Springer, 2007.  
[2] D. Darling. The Encyclopedia of Alternative Energy and Sustainable Living.[Online]. 
http://www.daviddarling.info/encyclopedia/W/AE_wind_turbine.html  
[3] L. Wang and R. X. Gao, Condition Monitoring and Control for Intelligent Manufacturing. London: Springer, 2006.  
[4] D. Bailey and E. Wright, Practical SCADA for industry, illustrated ed. Great Britain: Newnes, 2003.  
[5] E. C. Ifeachor and B. W. Jervis, Digital Signal Processing A Practical Approch, 2nd ed. United States of America: Pearson Education, 2002.  
[6] J. Gertler, Fault detection and diagnosis in engineering systems. United States of America: CRC Press, 1998.  
[7] M. P. Papaelias, C. Roberts, and C. L. Davis, "A review on non-destructive evaluation of rails:state-of-the-art and future development," IMechE, 
pp. 367-384, 2008.  
[8] R. S. Burns, Advanced Control Engineering. Plymouth, UK: Butterworth-Heinemann, 2001.  
[9] Z. Hameed, Y. S. Hong, Y. M. Cho, S. H. Ahn, and C. K. Song, "Condition conitoring and faul detection of wind turbines and related algorithms: 
A review," Renewable and Sustainable Energy Reviews, pp. 1-39, Jan. 2009.  
[10] T. W. Verbruggen, "Wind Turbine Operation & Maintenance based on Condition Monitoring," in ECN-C--03-047, 2003, p. 39.  

http://www.ijareeie.com
http://www.daviddarling.info/encyclopedia/W/AE_wind_turbine.html


 
     
    ISSN (Print)  : 2320 – 3765 
    ISSN (Online): 2278 – 8875 

International Journal of Advanced Research in  Electrical, 
Electronics and Instrumentation Engineering 

(A High Impact Factor, Monthly, Peer Reviewed Journal) 

Website: www.ijareeie.com  

Vol. 8, Issue 6, June 2019 
 

Copyright to IJAREEIE                                                           DOI:10.15662/IJAREEIE.2019.0806014                                         1794  

[11] R. M. Goodall and C. Roberts, "CONCEPTS AND TECHNIQUES FOR RAILWAY CONDITION MONITORING," IEEE, pp. 90-95, Nov. 
2006.  
[12] M. P. Papaelias, "Development and Demonstration of a Novel Integrated Condition Monitoring System for Wind Turbines," 2009.  
[13] Y. Amirat, M. Benbouzid, B. Bensaker, and R. Wamkeue, "Condition Monitoring and fault Diagnosis in Wind energy conversion Systems: A 
Review," IEEE, pp. 1434-1439, 2007.  
[14] J. Ribrant and L. M. Bertling, "Survey of Failures in Wind Power Systems With Focus on Swedish Wind Power Plants During 1997–2005," 
IEEE, pp. 167-173, Mar. 2007. 

http://www.ijareeie.com

