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Abstract- Electrical energy can be produced using fossil fuels and also by natural resources. The production of electrical 
energy using fossil fuels is costlier when compared to natural resources. Solar,  wind,  thermal  and  tidal  energy  are  most  
widely  used  natural resources  for  the  production production  of  electrical  energy.  Presently  wind energy  is  most  
widely  used  natural  resources which could  reduce the  emission  of carbon dioxide could  reduce the  emission  of carbon 
dioxide.  
 

 
I. INTRODUCTION 
 
Wind is the movement of air from high pressure area 
to low pressure area caused by change in temperature 
within the atmosphere. Wind energy is the most 
developing renewable energy nowadays. Using such 
wind energy a turbine is allowed to rotate and 
electricity is generated. Wind turbine is a rotating 
mechanical device that converts wind energy in to 
mechanical energy resulting in the production of 
electricity. 
 
However, Wind turbines are fault prone, that is they 
are deployed in harsh environment such as desert, 
plains apart from that they are complex 
electromechanical system that are located far away 
from the control center. So the chance of fault 
occurrence and the side effects will be more, even it 
leads to power off. It is necessary to develop the 
remote monitoring and fault diagnosis system to 
monitor the run time status and the diagnosis of fault 
to improve the efficiency and the life time service of 
the wind turbine. 
 
Wind turbine monitoring system collects the 
parameters such as Speed, Temperature, vibration, 
power, voltage and current. Depending on the 
collected data from the monitoring system analysis is 
done and the fault diagnosis system makes the 
decision of location and the type of fault to be occurs 
in the wind turbine.CAN bus is one the Field bus 
control system used in automation, intelligence and 
networking. CAN protocol have been designed by 
Robert Bosch in 1986 for automotive applications as 
a method for enabling robust serial communication. 
The advantage of using CAN bus in the automation is 
an added value to the system and increase its 
reliability. The purpose of using CAN bus is to enable 
any system to communicate with other system 
without putting too much load to the main controller. 
CAN bus is a fast serial bus with the speed of 1 Mbps 
that is designed to provide an efficient, reliable and 
economical link between various CAN systems, 
sensors and actuators. 

We use CAN to communicate between the Wind 
turbine and the control center which adopts 
client/server frame works to implement the 
monitoring and fault diagnosis system. 
 
II. INTRODUCTION OF CAN 
 
CAN bus is one the Field bus control system used in 
automation, intelligence and networking. CAN 
protocol have been designed by Robert Bosch in 1986 
for automotive applications as a method for enabling 
robust serial communication. It defines a standard for 
efficient and reliable communication between sensor, 
actuator, controller, and other nodes in real-time 
applications. CAN is the de facto standard in a large 
variety of networked embedded control systems.  
 
The early CAN development was mainly supported 
by the vehicle industry: CAN is found in a variety of 
passenger cars, trucks, boats, spacecraft, and other 
types of vehicles. The protocol is also widely used 
today in industrial automation and other areas of 
networked embedded control, with applications in 
diverse products such as production machinery, 
medical equipment, building automation, weaving 
machines, and wheelchairs. 
 
In the automotive industry, embedded control has 
grown from stand-alone Systems to highly integrated 
and networked control systems. By networking 
electro-mechanical subsystems, it becomes possible 
to modularize functionalities and hardware, which 
facilitates reuse and adds capabilities.  
 
The advantage of using CAN bus in the automation is 
an added value to the system and increase its 
reliability. The purpose of using CAN bus is to enable 
any system to communicate with other system 
without putting too much load to the main controller. 
CAN bus is a fast serial bus with the speed of 1 Mbps 
that is designed to provide an efficient, reliable and 
economical link between various CAN systems, 
sensors and actuators. We use CAN to communicate 
between the Wind turbine and the control center 
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which adopts client/server frameworks to implement 
the monitoring and fault diagnosis system.  
 
III. FAULT DETECTION IN WIND TURBINE 
 
 
Fault is defined as the termination of the capability of 
an object to complete a function. When a failure 
occurs inside the wind turbine, e.g. high oil 
temperature in gearbox, the control unit logs the 
failure directly or registers the consequences of the 
fault, and responds referring to the type of the 
malfunction.  
 
Sometimes, in order to avoid safety hazards or main 
system breakdowns, the turbine has to be shut down. 
Often they are restarted because of wrong failure 
detection, which could be caused by noise within the 
system, and therefore these faults are not considered 
as crucial problems.  
 
If the failure is serious, a visual inspection has to be 
made which can be carried out by the operators or by 
authorized personnel. Finally whenever a major 
failure has happened, a report is documented. 
 
Wind turbine rotors are prone to acquire creep and 
corrosion fatigue, which can be observed as cracks 
and delaminations in the blades. Moreover, dirt, ice, 
bird collisions, dampness or manufacturing defects 
can cause the rotor blades being imbalance and 
having asymmetric aerodynamic.  
 
Gear tooth damages, high speed and low speed shafts 
faults are the most common failures in wind turbine 
gearbox. Typically, temperature, speed, humidity, 
voltage and current measurement is done. 
 
Stator, bearing and the rotor inside the generator are 
subject to failures. Mostly, the faults in generators 
can be detected by current measurement. 
 
IV. SYSTEM DESIGN 
 
The system consists of microcontroller, CAN 
controller, and parameters of wind turbine. 
Microcontroller is the key element in processing 
module which keeps on monitors the wind turbine 
parameters.  
 
The block diagram of processing module is shown in 
Fig. 1. CAN controller is used to communicate 
between the wind turbine and the database. For every 
particular amount of time, microcontroller 
preprocesses the sensed data and it will update the 
parameter values to the central database. RS232 is 
used for serial communication between the simulink 
and the CAN Bus. 

 
Fig 1 :- Block diagram of  Processing Module 

 
Monitoring parameters are more important in 
diagnosis system. 
 
The fig 2 shows the process of accepting the values in 
CAN controller 1 and transferring them to CAN 
controller 2 via CAN high and CAN low. 
 

 
Fig 2 
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Fig 3 shows the process of CAN controller 2 whether 
the transferred values are in working range or not 
accordingly sends the command to microcontroller. 

 

 
Fig 3 

 
V. CAN INTERFACE MODULE 
 
CAN interface module is used to communicate the 
monitored parameters between the wind turbine and 
the control center. The CAN interface module 
consists of three components CAN Transceiver (MCP 
255 1), CAN Controller (MCP 25 10), DSPIC. The 
block diagram of CAN interface module is given in 
the Fig 4. MCP 25 10 has two mode of operation: 
basic CAN which is a default mode and PeliCAN. 
CAN transceiver is required to shift the voltage levels 
of the microcontroller to those appropriate for the 
CAN bus.  
 

This will help to create the differential signal CAN 
High and CAN Low which are needed in CAN bus. 
This device must be able to withstand voltage 
tolerance which may be caused by noise pickup. 
DSPIC which contains the feature of signal 
processing. 
 

 
Fig 4 :- CAN Interface Module 

 
VI. RESULT AND CONCLUSION 
 
The fault identification is done using  FUZZY 
LOGIC and  the  parameters are measured  through  
the CAN  interface module  the monitored  data  is  
analyzed  and send to PC through UART.  The 
location  and  the  type  of  faults  are  analyzed  
before  it occurs  and are  transmitted  from  wind  
turbine  to  the  control  centre  through CAN  bus . 
 
The effect of harsh condition and the nature of large 
electromechanical system are the causes of fault to be 
occurred in the wind turbine. It is very important 
perform the monitoring and fault diagnosis of wind 
turbine parameters. The CAN protocol which is used 
for serial communication which provides high data 
transmission rate and reliability. Therefore in this 
paper, the design of a remote monitoring and fault 
diagnosis system based on CAN. Finally the System 
performance and the efficiency is effective and 
reliable. 
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