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Abstract - Gas leakage detection and monitoring through wireless sensor network is considered to be
more economical for industries gas leakage. Main purpose of this system model is to avoid damages
and safety of gas industry. The entire control system is based on is based on low power M SP430
microcontroller and Xbee techniques. The sensor node helps in collecting data regarding gas leakage
and the particular area of sensor node address is located. The collected information is sent to the
monitoring client or user to update the data. Data packets are continuoudly transmitted from sensor
nodes and communication devices. This system helps to minimizing human intervention and reduces
power consumption, thus providing greater performance. This paper focus on overall modeling and
design on both softwar e and har dwar e part to accomplish it.
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[.INTRODUCTION

Nowadays Industrial growth is very rapid and continuous in terms of innovations and technology.
Simultaneously safety issues should also be concentrated especially in risky working areas. Lack of safety
measures results in adverse effects and small negligence may result in secure destruction equipments and
workers. Hence real time monitoring of the equipments for any leakages of gaseous material should be
mandatory to avoid the unnecessary accidents and provide healthy environment. Industries are not advanced
and lagging in technology to identify the exact and accurate of gas leakage point. WSN is used because of
more absolute superiority and low power consumption [1].

[1.STRUCTURE

This proposed system consists of terminal nodes, router, coordination system and two power controller.
Reduced function device (RFD) and fully functioned device (FFD) is placed at pipeline joints. RFD only isto
function only acquire data and forward to cluster node like as end device. FFD acts as router, gathering its
own sensor information and also from the header other header nodes and forward the message to client [7][8].

Software used for the controller is based on TI's Z location Engine. Coordinator gets al the information
from FFD and RFD, and transmits it to the system and forward the information. The FFD device acts as a
router that links all groups and provides multihoping. The location is displayed and the status is monitored [2]
[9]. Fig.1 represent the sensor node structure consists of two sections - dynamic deployment and fixed point
monitoring.
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Fig. 1 System Architecture

In gas industry some termina nodes and risky areas such as joints reaction and pipelines that are easily
broken, so the system can track data in these areas continuously. The leakage mainly occurs through the
pipeline passage by the fixed monitoring. In fixed monitoring sensor nodes are placed in pipeline joints and
pipeline passage ant its terminal points so it is easy to find the leakage area and hence accidents can be
avoided [3][4].

Dynamic deployment, nodes are placed dynamically in the risky area to get the information related to
temperature and gas leakage and exact location can be identified.

I11.SYSTEM DESIGN

The hardware consists of three modules are control and frequency module (CF), power management
module (PM), sensor detecting module (SD) [5][6][10]. The data transmission between the radio frequency
modules is through IEEE 802.15.4 standard. |EEE 802.11 is a set of standards for executing wireless local
area network (WLAN) computer communication in the 2.4, 3.6 and 5 GHz frequency bands. They are formed
and sustain by the IEEE LAN/MAN Standards Committee (IEEE 802)

The MSP430 is from Texas Instruments that supports al these requirements. The MSP430is low
powered embedded controller and amixed-signal processor family. The electric current 1 yA drawn in idle
state. The top CPU processing speed is 25 MHz and the microcontroller uses six different low-power modes,
which can disable unneeded clocks and CPU. The device comes in a variety of configurations featuring the
usua peripherals. interna oscillator, timer including PWM, watchdog, SPI, 10/12/14/16-bit ADCs,
USART, I2C, and brownout reset circuitry. And also MSP430 microcontroller is flexible as it can adjust an
application sensor to a specific function area. In this case, the application area is a pipeline system. Features
fast wake-up from standby mode in less than 6 us. THE tool simulator chain used for msp430 is IAR
C/C++ compiler.
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Fig. 2 FFD Function Design

Fig.2. Represent the system design Xbee stack with free protocol stack Xbee 2006, combined with TI
MSP430 are combined for better performance. Transmitting power is ImW, current loss is less than 0.6mA
and receiving sensitivity is 94dBm [11][12][13].

IV.RESULT & DISCUSSION
A.Smulation

Controller coding is compiled in IAR compiler and simulated in Proteus software which can be easily
developed in hardware system. |AR for MSP430 Development Environment (IDE) is for the development of
embedded applications employing Tl low power microcontrollers. It includes a feature-rich editor, source-
level debugger, project manager, software simulator, and supports popular hardware tools.

Proteus 7.0 is a Virtual System Modeling (VSM) that combines circuit simulation, animated components
and models to co-simulate the complete microcontroller based designs. This is the perfect tool to test the
designs before constructing a physical prototype in real time. It allows users to interact with the design using
on-screen indicators and/or LED and LCD displays and, if attached to the PC, switches and buttons. Proteus
7.0 is the program to use when you want to simulate the interaction between software running on a
microcontroller and any analog or digital eectronic device connected to it. Fig. 3 represent the simulation
model of Gas leakage detection sensor interfaced with MSP430 microcontroller and data is processed and
transmit to client through Xbee.

Fig 3. ISIS Simulation Result
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B.Hardware

Sensor Input

M SP430 controller

Xbee
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Fig. 4 shows the Gas L eakage sensor to be used to identify that any Leakage. Node 1, Node 2, Node 3, Node 4
are placed at different location in industry pipeline joints and risky aress.

When the autonomous industry starts to work from one section it continuoudly run whole the year. If any
leakage found in the pipeline path, sensor will detect. Fig. 5 represents the overall system — End device, Router,
coordinator. X-ctu is configured and wireless communication data is monitored in termina window. Figure 5
Shows the message delivered to particular user that the leakage detected. . In this result autonomous industry
prototype model is developed and working status is monitored and verified.

The working status is broadly classified into two cases as depicted in fig 5, which shows normal mode and
leakage mode.

On the X-ctu window of X-bee node 1 to 4 are in normal mode when there is no gases leakage in first step of
data, where as node 2 isin gas leakage mode among the four nodes in second set of data.
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Fig. 5 Wireless Communication Xbee Data.

V.CONCLUSION
Gas leakage is one of the major problems in Industrial sectors. This paper helps in identifying the
exact location of gas leakage in working atmosphere and the intimation is given through a text via Xbee. It is
monitored live on a screen. Thus it ensures easy maintenance and enhances safety as well as provides low
power consumption and cost effective system. Protective environment of any industrial sector involving
motors and pipeline will stay safeif this mode of Maintenance scheme's followed.
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