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Abstract— Peoples In recent years there has been rapid development in technology which has made human
life easier in several aspects. LPG is a need of every household but many accidents happen every year due to
domestic gas leakage, so it should be used carefully. As safety and security is the most important factor we
have proposed a LPG monitoring and gas leakage detection system. In our daily life, we don’t know exactly
the status of LPG gas completion which leads to inconvenience. Along with the leakage detection we also
designed feature of sending message to user about the cylinder requirement. MQ-6 gas sensor is continuously
measuring the concentration of gases in the air and if sensor reading is above threshold, buzzer is turned on.
If temperature increases gradually and reaches threshold value, the exhaust fan may turn on using DC
motor and windows are opened using servo motor. Load cell sensor continuously measures the weight of
cylinder and when it goes below certain level, message is sent to the user that cylinder booking is required
and also automatically sends booking request message to the service provider.
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I. INTRODUCTION
This paper Today on this gift era in which technological advances are at its height, there is
not even single vicinity which stays untouched through era. Technology has now not only
makes our lives easy and clean, however it additionally gives an ok protection and security
anywhere required. Technological devices are to be had which affords refuge for all of the
mankind. In our day to day lives, all of us use cooking fuel for cooking our day by day food,
however if this gas gets leaked due to some or the opposite manner and then there's a massive
possibility of a calamity to occur round. The gasoline leakage are dangerous can cause lack of
attention or even demise. Overall fitness of someone is improperly affected causing dizziness,
fatigue, nausea, headache, irregular respiratory. If well timed moves are not taken then there
is possibility of fire which can purpose damage of assets and contents, now and again human
dying may be able to takes place. Also the unexpected of entirety of LPG cylinder is likewise
a trouble associated with LPG which creates inconvenience in our daily lifestyles. Several
requirements were implemented for the gasoline leakage detection system. There are many
current structures which can stumble on leakage the usage of extraordinary gasoline sensors.
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Developed structures have used Renesas Microcontroller, Gas sensor, and a few other
additives. Now a day we use GSM module for making automatic cylinder reserving system.
Systems developed till this date has either a gas detection system or automatic LPG booking
system. We have developed a prototype model which includes both the leakage detection and
automated gas booking functions. The important goal of this venture is to monitor and control
for LPG leakage to avoid hearth accidents and additionally presents safety and safety, and
sending SMS to the consumer about cylinder requirement. Microcontroller used for
developing this prototype. All other additives are linked to Renesas. The machine detects the
leakage of the LPG using gas sensor and indicators the client about the gasoline leakage by
using sending SMS. The system degree the load of cylinder with the aid of the use of load
cell sensor, it enables subscriber to understand approximately the load of the cylinder to cast
off the inconvenience of the fuel booking. The proposed device uses to alert the person about
the fuel leakage by SMS and standing of cylinder. When the device identifies that LPG
awareness inside the air reaches the specified stage then it alert the client by means of
sending SMS to registered cell phone and activates buzzer. When machine detects the load of
cylinder beneath particular stage, machine sends SMS to the service provider for cylinder
booking. Our system is using GSM Module for the connection of android mobiles with the
system.

Il. LITERATURE SURVEY
SURVEY1: Gas Detectors have been in the market for a very long time and have been vastly
used. They have wide range of applications and can be found in industrial plants, refineries,
pharmaceutical manufacturing, paper pulp mills, aircraft and ship-building facilities,
wastewater treatment facilities, vehicles, indoor air quality testing and homes. There are a lot
of ways in which the Gas Detectors could be characterized. They are categorized on the basis
of what type of gas they detect, what is the technology behind the making of the sensor and
sometimes even the components which are used that affect their operation mechanism
(semiconductors, oxidation, catalytic, photo ionization, infrared, etc., Gas Detectors are also
widely characterized as fixed or portable detectors.
Booking systems are present today.

A. IVRS.

B. SMS.

C. ONLINE BOOKING.

IVRS was introduced to complaint and book the cylinder by the user by calling to the
landline number of the subscriber. Because they are not giving response to the users call or
the call line is busy and also in the IVRS user required to follow the instructions according to
their format which is very confusing process.

ONLINE BOOKING are always bit time consuming process And it required some
knowledge about the messaging and internet. These entire processes are difficult to the non-
literature peoples and it is time consuming for busy schedule peoples. Most of the users are
not able get to know the level of LPG gas in cylinder. So booking was not done within time
and user required to wait for a new cylinder which creates a inconvenience to the user.

For SMS required method particular format code is needed and distributer mobile no.
SMS < IOC > to the same mobile number where booking is made .So IVRS, ONLINE
BOOKING, SMS are time consuming and bit difficult method for gas booking.

SURVEY?2: Leakage of gas is one of the main problems in industries, homes and gas driven
vehicles like buses, cars and autos. Gas leakage detection kit is one important method is used
to detect and avoid the gas leakages. The importance of this paper is to detect and avoid
automatically the gas leakage. For this we use gas sensor which sense the propane gas and
butane gas. Gas leakage detection system uses GSM module, which sends message to the
user mobile to alert the users. But the previous method which uses to detect the gas leakage
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may not alert in time. This paper provides the design approach on both software and
hardware.
LPG is having both propane and butane which is always highly flammable chemical. These
chemicals are one kind of scented gasses, so that leakage can be easily detected. There are
other international standards likeEN589, amyl mercaptane and tetra hydrothiophene which
are most commonly used as odorants.

Generally LPG is used water heating, cooking foods and other different usages. Now
a day petrol and diesel were getting costlier so the LPG is one the alternate fuel to use. We
know that people who have very less sense of smell are not responds on small amount of gas
leakage. So we need gas leakage security system needed to avoid the leakage accidents. We
know already that there are many papers presented on this security system. Some embedded
system will generate the alarm sound in time when the gas leakage level is higher than the
normal level. Bhopal gas incident is one of the best examples among major industrial gas
leakages in the world. So the gas leakage detection is not only important but also need to stop
leakage is also much important to avoid the fire accident. This paper provides a less costly
and accurate system, this will not only detect gas leakage but also activate beep sound(alarm)
and turn off power supply and gas supply, and also send an message to the user using GSM
module. MQ-6 smoke sensor will used to detect leakage of gas accurately

This system is having three phases. The first step is used to detect the leakage of gas
using MQ6 gas sensor. And send the signals to the microcontroller using A/D converter.
After the second step the microcontroller receive the signal from the gas sensor. And
controller sends activate signals to 2stepper motor-1C, LCD, and to the Buzzer. In the last
step alarm sound signal sends to the buzzer parallel particular information will displays on
the LCD and GSM will send alert message to the user. This Stepper motor-IC which is
controlled by the controller will switch off the power supply and gas supply through the
stepper motor when leakage is detected. Finally when the leakage is stopped reset button will
activate and reset the system.

A. MQ-6 Gas Sensor

MQ6 is a semiconductor device sensor which will be used to detect smell of the gas
leakages. This MQ6 is sense the propane, butane gas and also to other type of natural gases,
and it’s always having low sensitivity to cigarette smoke and alcohol. This MQ6 gas sensor
will be used to detect methane gas. Range of MQ6 sensor is 300-ppm to 1000-ppm. This
sensor is available in 6 pins package, out of which 4 pins are used for fetching the signals and
other 2 pins are used for providing heating current. This sensor has fast response time. The
power need by the sensor is 5V. This sensor has different resistance value in different
concentration.

B. GSM Receiver

GSM is always most likely used to send message to the mobile phone users. When
leakage is detected then the microcontroller will always sends signal to a GSM module, then
after GSM module which having SIM will sends message to the subscriber user, and also
GSM sends message to the fire station if provided.

C. Stepper motor Driver

Two-stepper motor is connected to stepper motor IC and DC power supply i.e. 12V
DC. This is used mainly to switch of stepper motor and Gas supply. There are two motors
used, motor one among them is used to turn off the main power supply and another used to
switch of the gas supply.
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D. Radio Frequency

RF system is combination of Amplitude Shift Keying (ASK) with the transmitter and
receiver (Txd/Rxd) pairs, it operates at frequency 434 MHz RF is used for encoding and
decoding i.e. Encoder uses to convert from parallel to serial and decoder is used convert
from serial to parallel signals. These outputs can be easily observed on particular LEDs.

I11. PROPOSED METHOD
Proposed System overcomes the lack and inconvenience of existing system. So this proposed
system providing functionalities like detecting gas leakage and informing user if there is any
leakage occurs. Also subscriber will get the status of gas level of cylinder.
The working criteria or principles of any system is mainly dependent on the microcontroller
unit which controls the all the functionalities of the devices. In this system the Renesas
microcontroller acts as a conditional switch. It performs two set of action depending upon the
condition present. It triggers the buzzer and the ALCD to display the message “Gas Leak
Detected” when the leakage of the gas is detected by the sensor. The other action is to display
the default message on LCD when there is no leakage of gas is detected by the sensor. If the
sensor detects the presence the gas in that particular area/place then the GSM module will
send “Gas Leak detected” message to the subscriber mobile number. If no gas is detected by
the sensor in that particular area/place then the GSM module will not send any messages to
the subscriber. Bluetooth Module is included in this device to make the user aware about the
leakage of gas taking place at their house in their absence so that user can take necessary
actions immediately to prevent a fire accident and can also avoid the losses.
To design LPG leakage detection and Automatic gas booking system for use in Home and
Industry. Such a monitoring system will be used to automatically LPG gas booking and
Leakage detection. Here we can use the devices like weight stand (load cell) for measuring
the gas cylinder level. When gas level reaches below than the threshold value/level which is
preloaded in the system. The load cell output is in few mV, so these outputs sends to ADC to
convert that value can to digital value and provide to the amplifier through the Renesas
controller and automatically booked the gas cylinder using a GSM module using SMS
method and display the information on ALCD.
MQ-6 gas sensor is used in this proposed system to detect the leakages of gas in the cylinder.
When the gas leakage is detected by the sensor and information is sent to the user by SMS
(short message service) and immediately controller alerts the customer using GSM module,
display particular information on LCD, and it sends alert signal to buzzer device.
In proposed System we have two main modules.
A. LPG leakage detection
B. Auto gas booking

In LPG leakage detection is done by gas sensor which is connected with Renesas controller.
When gas is detected simultaneously system inform the user about the gas leakage by sending
the SMS, beep signal is on the buzzer and also message displaying on LCD about gas leakage.
In Proposed System Automatic Gas Booking is accomplish alert system with none human
intervention. Our system helps customers to increase their safety and protect their life and
properties from fire accidents. The main objective of our system is to measure the gas present
in the cylinder when weight of the cylinder is less than the fixed load by using weight sensor.
The gas service provider gets the order message for new cylinder and subscriber received the
booking and confirmation messages. Thus the system developed by us will somehow help the
LPG user will live their life safely and comfortably.
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Advantages
1. It insures the security from the gas leakage and hazards.

2. It is very less time consuming and cylinder replace in time.
3. Easy implementation.
4. It is fully automated system; errors due to human are controlled.

Objectives
< The main objective of this system is to provide smart leakage detection system and
auto booking system.
< The purpose of this system is to provide safety over the gas leakage and it helps to
solve inconvenience in gas booking.

Hardware Requirements

RL78 RENESAS Microcontroller.

GSM.

ALCD (Alphanumerical Liquid Crystal Display).
Buzzer.

Load Cell Sensor.

MQ6 Gas Sensor.

Android Smartphone.

ADC (Analog to Digital Converter).

YVVVVYVYYVYYVY

Software Requirements
» Embedded C.
» Cube Suite+ (compiler/debugger).
> Renesas Flash Programmer.
» Android Messenger.

Power Supply

ll

MQ Sensor ‘ Display unit
Tt | (LCD)
Micro Controller
Load cell T _ Buzzer
sensor

[e=——=r=}  User Android
GSM system

= Gas service

provider system

Figure 1. Functional Diagram of proposed system.
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Figure 1 shows the functional components of the proposed system.

Following are the functional requirements for each of the components been used in the
proposed model:

Renesas RL 78 — Control the system by programming.

ALCD - Display message to know the status of the system.

MQ Sensors — MQ Sensor will sense leakage of gas and send message to the user
simultaneously using GSM module.

Load cell —Pressure sensor or Load cell is used to check the weight of the cylinder and
that weight will be displayed on ALCD.

Buzzer — Buzzer will turn on through microcontroller and also Notify to Fire station
about gas leakage.

GSM - two way Data transmission from GSM modem is used to send and receive the
message vice versa.

Android Smartphone — Contains application to the user for Notification

Microcontroller: We use RENESAS controller as a microcontroller, which is uses to
control all devices/sensors of the system. First need to take the controller RL78 G-
13_R5F100LE specification which belongs to Renasus controller family, this controller
works 41MIPS (million instruction per second),and it is 16 bit controller, it works with 12v
power but only 5v enough to run microcontroller chip. And it is having 11 ports, PO to
P7,P12,P13 and P14.and in that 64 pins were present .Some of they were used for input ,some
of were used for output, and some were unused depends on the project those were set at in the
cube suite+ debugger.

It contains 2 set of UART (universal asynchronous receiver and transmitter) i.e.1.RXDO
TXDO, 2.RXD1 TXD1, which were used for data transmission between the device /GSM and
controller. In our project we use one pair between GSM and controller and one RXD1 which
uses to receive the data from the ADC.
It’s having the reset button which uses to reset the controller. As well it’s having 4 pins (5v,
GND, RST and TOOL) to connect the dumper to dump the executable hexadecimal code.
And controller also having some +5v pins and ground pins for power supply to sensors,
buzzer, GSM and ADC.

MQ-6 sensor: Gas Sensor (MQ6) module is beneficial for gasoline leakage detection
(domestic and enterprise). It is uses for detecting H2, LPG, CH4, CO, Alcohol, Smoke or
Propane. This sensor is high sensitivity and fast response time, so only measurement may be
taken as soon as possible. The sensitivity of the sensor can be change through
potentiometer.MQG6 sensor is used as gas sensor which sense and detects the leakage of gas
and sends that information to the controller.

Load Cell Sensor: A load cell is a force sensing module — a carefully designed metal
shape, with small elements called stress gauges established in unique places on the structure.
The Load cells are designed to degree a selected pressure, and forget about other forces being
applied. The electrical sign output by the burden cellular may be very small and calls for
specialized amplification. Fortunately, each load cellular in recent times is geared up to carry
out all of the amplification and size of the electrical output. Load cells are designed to degree
force in one direction. They will frequently degree pressure in different guidelines, but the
sensor sensitivity could be specific, considering that elements of the weight cellular working
beneath compression are actually in tension, and vice versa.

Strain-gauge load cells convert the weight acting on them into electrical alerts. The
measuring is achieved with very small resistor patterns called stress gauges - effectively
small, flexible circuit boards. The gauges are bonded onto a beam or structural member that
deforms whilst weight is carried out, in flip deforming the pressure-gauge. As the strain
gauge is deformed, it’s electrical resistance modifications in share to the burden.

YV VWV VYV V¥V VVYVY
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GSM Module: GSM module will receives the information from the controller when

the gas level is lesser than the threshold level, after it send the proper message to the
registered mobile number using AT commands. And also it send booking request message to
gas service provider number using the standard format.
SIM900 is a Tri-band GSM/GPRS engine that works on frequencies EGSM 900 MHz, DCS
1800 MHz and PCS 1900 MHz SIM900 functions GPRS multi-slot magnificence 10/
magnificence 8 (elective) and supports the GPRS coding schemes CS-1, CS-2, CS-3 and CS4.
You can use AT Command to get statistics in SIM card. The SIM interface helps the
capability of the GSM Phase 1 specification and additionally helps the capability of the brand
new GSM Phase 2+ having specification for 64 kbps speed SIM (meant to be used with a
SIM application Tool-package).Both 1.8V and 3.0V SIM Cards are supported to this module.
The SIM interface is powered from inner regulator in the module having nominal voltage
2.8V.

ALCD: Alphanumerical LCD is used to display the messages which are sent by the
controller whenever the gas leakage is detected or smoke value is above the threshold
value .It’s having 16*2 display pattern. Data pins were from DO to D7.Each pin will able to
display two characters. So two lines can able to display 32 characters. Each line will starts
with different addresses, i.e. it starts with 0x8 or OxC.

Flow Chart of Gas Leakage Detection:

C D

v

Initialization of micro
controller

<
Y

MQ-6 sensor

Figure 2: Flow Chart of Gas Leakage Detection.
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Step 1: System start.

Step 2: After micro controller get initialized, so controller will loads / initialize the ALCD
display unit with the default values, and also initialize the threshold values of the smoke
sensor. And also it sends the SMS to the user number about system start using GSM module.
Step 3: MQ-6 sensor get on, as well as it settles down i.e. it ready to get reads the smoke
value.

Step 4: After MQ-6 sensor keep on reads the smoke values and it send that values to the RL-
78 Renesas micro controller.

Step 5: Then the controller compares the smoke value with the threshold value which loaded
inthe EEPROM (which is already loaded in the initialization step), if that values is higher
than threshold value suddenly controller will sends leakage detection information, send the
signal to the buzzer and smoke detection value to the display unit (ALCD). And also the
controller will send the signal to the GSM after GSM sends the leakage detection message
(SMS) to the subscribed user immediately.

Step 6: If smoke value not exceeds the threshold value then the controller will continues
same state, and keep on reads the smoke value continuously.

Step 7: Stop.

Flow Chart of Automatic Booking:

( Start ’
v

Initialize Load Cell

|

Amplifier (volts)

!

A /D Converter

If
weight<
3kg

weight< 2
kg

Microcontroller Microcontroller
I GSM I GSM |
A 4 ‘ \ 4 ‘
Sends signal to the Booking message Sends signal to the Sends almost
Buzzer, cylinder to service buzzer, send almost empty message to
empty message to provider, & empty message to LCD the subscriber
LCD confirmation to number
user number

v A4 A\ 4

Figure 3: Flow Chart of Automatic Booking.
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Step 1: System Start.

Step 2: Load cell sensor will get initialized.

Step 3: Then sensor will reads the value of the cylinder in the form of volts and send that
value to the A/D converter.

Step 4: A/D converter converts that analog value in to digital value using the formula, and
then it sends to the Renesas controller.

Step 5: Then the controller compares this digital value with the threshold values which
loaded in the EEPROM (which is already loaded in the initialization step), after it send the
measured value to the ALCD to display, and if that values is lesser than 3 kg value suddenly
controller will sends” almost empty” message to the ALCD to display, as well as it sends the
signal to the buzzer.

Step 6: Also controller sends the signal to the GSM, so that GSM will send the almost empty
message to the user mobile number which is given loaded already in the program.

Step 7: Then the controller compares this digital value with the threshold values which
loaded in the EEPROM (which is already loaded in the initialization step), after it send the
measured value to the ALCD to display, and if that values is lesser than 2 kg value then
controller will sends “cylinder empty” message to the ALCD to display, as well as controller
sends the signal to the buzzer.

Step 8: Also controller sends the signal to the GSM, after GSM will send the “cylinder
empty” message to the user mobile number which is given loaded already in the program and
sends the booking format message to the service provider (REG HPGAS “SERVICE
PROVIDER NUMBER”), after some delay time GSM again sends the confirmation
message to the subscriber number.

Step 8: Stop.

IV.RESULT

Figure 4: Prototype of Proposed System.

when the Load Cell sensor is having less than 1 kg value then the controller will send the
cylinder empty message to the display unit (ALCD) as show in Fig 5, it send beep signal to
the buzzer to indicate the alert signal.

And controller sends the booking format message to the service provider to book the cylinder
using GSM module (which contains SIM) as shown in the Fig 6. After booking message
receiver by the service provider, controller will also sends the cylinder empty and booking
done message to the subscriber mobile.
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Finally when the smoke value is more than the threshold value controller will display that
value , leakage detection message on ALCD(display unit) as shown in the Fig 7.And also
controller sends the alert signals to the buzzer as well as it sends gas leakage detection
message to the subscriber mobile as shown in the Fig 8.

L o.al 74% @ 2:08 pm
> = sl ¥

Loki Vodafone
+919739717808

SMS/MMS

Saturday, 18 July 2020
10C 1126024289 QX00827C .06 pm

10C 1126024289 QX00827C
10C 1126024289 QX00827C .4, ,m

.O REDMI NOTE 6 PRO
M| DUAL CAMERA

Figure 5: Information displayed on ALCD R Figure 6: Booking SMS format on service
when cylinder weight is less than 1 kg, and provider system.
also beep sound on buzzer device.

Lok 7”’0’;'@ “ 4
+919739717808 India

GAS LEAKAGE DETECTED!!
PLEASE CHECK KITCHEN
PREMISIS

4-7 1:50 PM

Fig 7: Information on the ALCD when leakage of gas  Fig 8: SMS on the user mobile when leakage
of detected, and also buzzer signal will alerts. gas detected the alert signal to the user.
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V. CONCLUSION

Gas leakage and automatic gas booking system provides easy way to find out leakage of gas,
it insures the security from the gas leakage accidents. It is very less time consuming and
cylinder replace in time. And it is easy to implement this system. It is fully automated system
i.e. errors due to human mistakes are controlled. And also it eliminates the inconvenience of
manual gas booking. And gas booking is done without any human intervention.

There are many enhancement can be identified to this proposed system, some of them as
follows.

1. This system can enhance to send buzzer signal or any kind of message to the near fire
station when fire incident occurs due to gas leakage, so that the fire men will come in
time to avoid/stop the worst.

2. This system is can also enhanced to make automatic gas booking through IVRS
method, so easily gas booking can made when the gas level is lesser than the
threshold level.

3. This proposed system is not much suitable for LPG gas autos and cars because the
smoke sensor may not be accurate due to environment so this system can extended to
use it in LPG cars and autos, so that can we also avoid fire incidents of LPG autos and
car, by this we can protect the commuter and passenger of that vehicle.

4. This system can be battery operated so that it increases the compact ability of this
proposed system.

5. We can turn off the room power supply when gas leakage is detected to avoid fire
accident.

6. We can drive the regulator by dc motor to open the window of that room again to
avoid the fire accident when gas leakage event occurs.
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