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Abstract- Wind is a clean and renewable natural resource for power generation. At present, the greatest widespread 
solution of wind power generation in the world is based on the wind turbines. Thus, to ensure safe operation of these 
turbines, a close health monitoring of is needed. This paper aims in describing the health monitoring system for wind 
turbine using Controller Area Network (CAN) bus. This system is accountable for monitoring the tower, blades, shaft, gear 
box, generator and overall conditions in nacelle/hub. This includes a variety of sensors for e.g. accelerometers, temperature 
sensors, oil/liquid level sensors. It will collect all the parameters from main components of the turbine and sends it to the 
control room via RF module/RS232. At Control room through PC (Personal Computer) it is possible to view the current 
status of the Wind Turbine using MATLAB. So if there is any possibility of fault occurrence, then it can be predicted and 
prevented.  
 
Index Terms-CAN (Controller Area Network), Health monitoring parameters, RF module, Wind Turbine. 
 
I. INTRODUCTION 
 
Wind is the movement of air mass from a high 
pressure area to a low pressure area and it is mainly 
caused by the differences in temperature within the 
atmosphere. Wind energy is an environmentally 
friendly and renewable source of electricity. 
Currently wind energy is the fastest growing energy 
source among various renewable energy options in 
the world. Such wind energy is used to allow a wind 
turbine to rotate and to generate electricity. A wind 
turbine is a device for converting the kinetic 
energy in wind into the mechanical energy of a 
rotating shaft. Usually that rotating mechanical 
energy is converted immediately by a generator into 
electrical energy [1]. 
Wind turbines are placed in harsh and unattended 
environment such as desert, also they are consists of 
various components which are more complex, apart 
from this they are away from control room. Presently 
the wind power is fast increasing worldwide as 
popularity as a large scale energy source. Thus the 
rapid construction of wind farm capacity results in a 
necessity of implementation of health monitoring 
systems for wind turbine generators (WTs). If there 
is a chance of fault occurrence, which has more side 
effects even which may lead to the unplanned power 
off. It also increases its maintenance cost also. 
Therefore it is need to develop a remote health 
monitoring system of wind turbine to monitor the 
run time status to improve the efficiency and the life 
time of the wind turbine system [1]. 
This system collects the parameters such as Speed, 
Temperature, vibration, oil level from the main 
components of turbine such as shaft, gear box, 
generator and nacelle. Depending on the collected  

 
data from the monitoring system analysis is done and 
we can find the location and identify the type of fault 
to be occurs in the wind turbine [1]. 
 
The main concept of using CAN bus is to enabling 
any system to communicate with other system 
without giving 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 
between various CAN systems, sensors and 
controllers [1]. 
 
II. FAULT ANALYSIS FOR WIND TURBINE  
 
Maintenance events for WTs can be approximately 
categorized into two type’s namely corrective 
maintenance and preventive maintenance. Corrective 
maintenance is carried out after a failure event where 
as preventive maintenance is prepared before the 
incidence of a failure. Preventive maintenance can be 
further categorized into scheduled maintenance and 
condition based maintenance (CBM). Scheduled 
maintenance is carried out as per on fixed scheduled 
times and it can be finished in as minor and major 
scheduled maintenances. CBM is a continuous health 
monitoring of a WT unit. The most common practice 
of maintenance actions in wind farms is scheduled 
maintenance. In health monitoring system, different 
system components of WT such as gearbox, bearing, 
drive train and generators, are continuously 
monitored in order to get physical current states of 
these components. Different types of sensors are used 
for health monitoring purposes, such as vibration 
and electrical signals. Usually CBM in WTs is based 
on vibration monitoring (Shi, Wang, Zhuo, and Liu, 
2010, Gebraeel, Lawley, and Liu, 2002, 
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Randall,2011, Randall andAntoni, 2011, McFadden 
and Smith, 1984, Antoni, 2002, Harris, 2001, 
Lebold, McClintic, Campbell, Byington, and 
Maynard, 2000), oil analysis (Lu and Chu, 2010), or 
electrical signature analysis (Yang, Tavner, and 
Wilkinson, 2008). With the help of WT health 
information given by condition monitoring systems, 
ideal operation and maintenance planning policies 
can be established to prevent system from failures 
and resulted in increase in lifetime of WT thus 
improving reliability [1]. 
 
III. THE DESIGN OF PROPOSED SYSTEM  
 
The system is composed of ARM microcontroller, 
CAN controller, RF module, PC, RS232 and 
parameters of wind turbine. ARM microcontroller is 
the key element in processing module which keeps 
on monitors the wind turbine parameters.   
The block diagram in Fig.1 shows the hardware 
components which are placed in the Wind Turbine. 
In this system the sensor sense the parameters values 
and send the data to the ARM controller. The ARM 
is based on RISC architecture, its simple design 
enables more efficient multi-core CPUs and 
providing higher processing power and improved 
energy efficiency for servers and it reduces costs, 
heat and power usage [6] this makes data acquisition 
and processing from the sensor and send it to the 
control room or PC via RF module/RS232. 
 

 
Fig. 1:- Block diagram of proposed system 

 
The speed sensor senses the rotational speed from the 
Generator shaft; the vibration sensor senses the 
occurrence of higher vibration in any part of the 
Wind Turbine components. The display unit is 
placed to show the parameters details which acts as 
the reference for operator in case of checking the 
working condition, are for any other revamping parts 

in the system. Temperature sensors are used here for 
the sensing of ambient temp of nacelle, oil temp and 
temp of generator. Accelerometer is used to measure 
acceleration. Humidity sensor is senses the humidity 
of nacelle. Fuel sensor is used to sense the level of oil 
lubrication of wind turbine components. CAN 
controller is used to communicate between the wind 
turbine and the database. RS232 is used for serial 
communication between the controller and PC. At 
the control room using PC with the help of 
MATLAB it is possible to view the current status of 
the Wind Turbine components. The RF module 
receives the data from the Wind Turbine and it is 
connected to PC, also via Serial Communication 
RS232 it receives data [1]. 
 
IV. SOFTWARE DESIGN   
 
The software design of the system consists of 
different parts. One part runs on the host computer 
which is a MATLAB and other part runs on the 
ARM CONTROLLER, using a Kiel Micro-Visionis 
is an IDE Tool which is responsible for the on-site 
data acquisition, data processing, the implementation 
of the processing commands, the setting and 
modification of the processing parameters and the 
communication with the host computer. Proteus: 
The coding is design in Embedded C code is 
simulation by Proteus is software which accepts only 
hex files. Once the machine code is converted into 
hex code, that hex code has to be dumped into the 
microcontroller and this is done by the Proteus. 
Proteus is a programmer which itself contains a 
microcontroller in it other than the one which is to 
be programmed. Flash Magic: System that allows 
easy access to all the ISP features provided by the 
devices. 
 
V. RESULTS OF EXPERIMENT 
 
As shown in above fig. 2 implementation of a part of 
the system is done. In order to check if the hardware 
is working as per the requirement, an experimental 
setup is done. In this, system is continuously 
monitored on the display unit which is on LCD 
module. 

 
Fig.2: Hardware set-up of System 
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Fig.3 shows the results of hardware implementation 
on PC using MATLAB gives the various parameters 
readings. 

 
Fig. 3: MATLAB Output 

 
As shown in fig.-3. MATLAB outputreading of all 
parameters of wind turbine. It also gives the warning 
message before any possibility of occurance of fault 
(given in Red colour).  
 

 
Fig.4: Oil Fuel Characteristics 

 
Fig.- 4  shows the the continuous graph of oil fuel 
characheristics. 

 
CONCLUSION 
 
Currently the wind energy is used for various 
different applications.  Wind Turbines are employed 
in unattended and harsh environment. Thus the 
monitoring of wind turbine is required. With the 
help of monitoring system we can identify the type 

and location of fault before they are occurring and 
are transmitted from wind turbine to the control 
center through RS232 or RF module.  This project 
deals with the data transmission between two units in 
the exact time without any disturbance. The main 
objectives of this system to reduce the possibility of 
unplanned power off of WT system and thus 
reducing the downtime cost. Presented study, 
describe the way of continuously automatically 
monitoring of WT system which avoids the power off 
the WT system and improving the lifetime of WT. In 
this paper we present the system with ARM and 
CAN protocol to monitor and diagnose and analysis 
the problems in the wind turbine application. The 
fault identification is done using MATLAB and the 
parameters are measured through the CAN interface 
module. The CAN bus is used for serial 
communication which provides high data 
transmission rate and reliability. The future scope of 
this project is to create a network of all wind turbines 
which are connected to a one base station. For future 
reference we can also provide memory module. 
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