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Abstract 
Wind Energy is one of the most important features in the smart gird is to integrate the state-of-the-art communication 

technologies to increase the electric generation. In offshore wind farms, data communications would rely on wireless techniques. 

The wireless communication technology has several advantages over the wires or meter counterpart. However, the impact of 

atmospheric turbulence on wired must be well understood first. In this project, the performance of wireless links subject to weak 

influence in generator, turbine is monitored. Tolerance of the wireless communication network will be 2.5GHz. In Proposed 

system Wi-Fi Network forms perfect real time monitoring health of wind turbine. 
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1. INTRODUCTION 

The core objectives of this proposed wireless health 

monitoring system are to detect the present health condition 

of the machine, to prevent failures caused by mechanical 

faults, to improve the power quality before the problem is 

corrected, to predict the severity level of fault, and to 

estimate the useful life of the machine. The use of this type of 

health monitoring system helps to reduce the failure 

frequency and amount of downtime, maximize the utilization 

of the wind turbine, and minimize the maintenance overhead 

and cost due to production lost. Moreover, under the wireless 

sensor network system, there is no need to install wiring for 

data collecting and monitoring, thus eliminating the cost of 

installation and maintenance that would be required by 

communication cables. 

 

Wind power is the fastest growing energy resource. Its 

capacity has exceeded up to 120GW. Wind power is used to 

improve the quantity and quality of generation. To overcome 

the failure of wind turbines, many types of failures are 

reviewed. Wind turbine generators produce some power 

which is complex electromechanical systems. 

 

Health monitoring system collect data from wind turbine 

components of generator, gear box, the shaft and the yaw 

system. It is used to reduce the maintenance cost and 

downtime. But it increases the energy consumption and 

components service. It has few sensors. To correct the 

structural condition and to enhance the efficiency and prevent 

the failures, the wind turbine producers and operators worked 

hard. But now the accident happens. Fig.1. shows the 

insufficient number of monitoring system of wind turbine. 

 

 
Fig-.1. Catastrophic Failure of a Wind turbine due to Lack of 

Proper Monitoring System 

 

2. WIND TURBINE FAULTS 

2.1 Fault Detection and Failures of Wind Turbine 

Though the wind turbine has thousands of components, it 

results to lot of different failures. Failures occur frequently. 

This results to economic loss. This is caused by downtime of 

particular component. Fig.1.2 shows the annual average 

downtime of wind turbine subassemblies based on LWK 

survey of about 2000 wind turbine for 11years. 

 

 
Fig-2 Annual Hours Lost Caused by Wind Turbine 

Subassemblies 
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Figure 2, shows that gearbox; grid or electrical system, rotor 

blade, and generator are ranked the fourth on annual average 

downtime. Malfunction caused the high downtime. So it 

received the highest priority. Commercially this system 

should paid more attention to subassemblies. This system 

focused electrical faults occurring in generator, grid or 

electrical system, and the converter.  However, most 

monitoring systems focus more on detecting [13-17]. 

 

2.2 Two Stage Gear Box 

At present the detection and monitoring system consists of 

temperature analysis, lubrication oil level measurement and 

strain level. These are helpful in detecting mechanical 

failures but not suitable for detecting mechanical faults 

occurring in gear system and generator. For better sensing of 

mechanical faults the new vibration based monitoring system 

is proposed here in figure.3 where the fault occurs either in 

blades, bearings shaft or gearbox will affect the generator of 

wind turbine. This will affect the rotor and stator of turbine 

which directly affects the production of the generator. 

 

 
Fig.-3. Diagram of a Wind Turbine with a Two-stage 

Gearbox 

 

The continuous imbalance in this condition will result to 

failure of the turbine. In order to avoid the electrical faults 

many methods have been undergone and produce the 

effective result but in order to avoid the mechanical fault this 

is the effective way to approach the fault monitoring. Here 

we use MEMS based accelerometer sensor is proposed to 

monitor the mechanical faults detected in the wind turbine. 

 

2.3 Equations 

In the first mode of operation of a wind turbine, i.e., for wind 

speeds less than rated speed, the pitch angle is fixed and the 

electrical torque is used to control the rotor speed to make it 

track the optimal tip-speed ratio. We can write the rotor 

speed equation in standard affine form as follows: 

 

 
 

2.4 Machine Vibration Analysis 

Vibration analysis is a proven and effective technology being 

used in condition monitoring. For the measurement of 

vibration, figure.4 shows different vibration transducers are 

applied, according to the frequency range. Vibration 

measurement is commonly done in the gearbox, turbines, 

bearings, and shaft. For wind turbine application, the 

measurement is usually done at critical locations where the 

load condition is at maximum, for example, wheels and 

bearings of the gearbox, the main shaft of turbine, and 

bearings of the generator. 

 

 
Fig-.4. Common Sensor Configurations for Horizontal Axis 

Wind Turbine 

 

2.5 Methodology 

 This fault monitoring system is based on the study 

of vibration analysis. 

 The vibration produced from the wind turbines are 

sensed by using ADXL330 MEMS Accelerometer. 

 The vibrations under different load conditions like 

on load, no load and abnormal conditions are 

observed and the corresponding voltage produced is 

added as a reference value to PIC. 
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 The PIC an advanced 8-bit microcontroller, which is 

used to analyze the data obtained from wind turbine 

via MEMS.  

 

 
Fig-.5. Methodology 

 

 The analyzed output data is sent to Zigbee 

transmitter, the Zigbee transmitter and STELLARIS 

microcontroller are interfaced by using max232 to 

convert the output to CMOS from TTL. 

 The Zigbee receiver, which is placed in the control 

station receives the signal and gives it to 

STELLARIS unit to display the operating condition 

of the wind turbine. 

 This system figure.5 ensures the continuous 

monitoring of the wind turbine and reduces the 

downtime and losses due to damage. 

 

3. SIMULATION STUDY 

3.1 Software and Hardware 

C compiler is a useful tool that helps the user for initializing 

peripherals and writing code for MSP430 c-Controller. 

Different peripherals options/settings are presented in form of 

Graphical User Interface (GUI). It creates the basic layout of 

the code that include different interrupt service routines, 

Initialization parameters for timers, interrupts and other 

device peripherals etc., A large Microcontroller family 

provides user, the flexibility to select the chip which fulfills 

the requirement optimally. The devices which have large 

features are more costly. So, from Economical point of view, 

select the device which only has those features that the 

design requires. 

 

Motor vibration measured by MEMS accelerometer with help 

of Hyper Terminal software. MEMS sensor need 5V supply 

it is taken in MSP430 Launchpad. The Hyper Terminal 

measured the signal by using Energia software (C compiler). 

 

 
Fig 6 AC Induction Motor No load (Analog) 

 

 
Fig.7. AC Induction Motor 50% load (Analog) 

 

Both figure 6&7 shows the output simulated with two 

conditions as follows, with load and without load optimally. 

The devices which have large features are more costly. So, 

from Economical point of view, select the device which only 

has those features that the design requires. 

 

 
Fig-8 Hardware working kit 
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4. CONCLUSIONS 

The mechanical failure is the most serious problem faced in 

the wind turbines. More sensitive regions like gears and 

generators are more vulnerable to faults which are the major 

reasons to affect the production of wind turbine. The machine 

health monitoring which is proposed here is more important 

thing that to discussed. There are many methods to identify 

the faults but they are not more acquired or more confident 

method the fault identification through the vibration is the 

effective way to identify the fault in the mechanical devices. 

and the wireless technique used here helps us to analyst and 

measure the abnormalities of the machine. MEMS 

accelerometer which is low expense sensor, smaller in size 

and weights which is more accessible and it consumes only 

less power. These are the important segments of the fault 

monitoring system. By implementing this practically we 

reduce the accuracy of fault in the moving objects like gear, 

generator and shaft. And we can increase the production rate 

through eliminating these faults. The fault monitoring and 

control will reduce the level of severity. 

 

This study presents an excellent wireless health monitoring 

for wind turbine systems to detect the severity level of 

mechanical fault conditions of the windmill. Moreover, a 

new 3 axis sensor is proposed to monitor the wind turbine 

output during imbalance conditions. The major contributions 

of this dissertation are: 

 

Develop and implement a Zigbee based wireless sensor 

network for a health monitoring  which will be able to detect 

mechanical fault conditions based on the vibration signature. 

Propose and validate vibration based detection techniques to 

predict the level of fault severity and be able to estimate the 

usable life of the equipment. 

 

To reduce the downtime and manual procedures by continues 

monitoring of wind turbine operations. 

 

Developing a new predictive monitoring system instead of 

protective system to ensure the Good condition of  wind 

turbines, to develop a wireless monitoring system to 

overcome the drawbacks of wired networks. 

The overall cost of the monitoring system get reduced due to 

no usage of wired conductors for signal transmission, the low 

cost microcontrollers and low power consumption 

equipment’s are used. 
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