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ABSTRACT	

This	project	is	aimed	to	develop	an	automated	system	in	industries	that	sounds	a	local	alarm	and	sends	information	through	
several	mediums	 including	 logging	 the	 complaint	 on	 an	 online	 server	 at	 remote	 location	 that	 can	 be	 accessed	 anywhere	
through	devices	which	are	connected	to	the	internet	to	overcome	the	issues	faced	in	the	past	so	that	the	accidents	which	can	
be	caused	by	the	leakages	of	the	gas	can	be	lessened.	The	accidents	in	the	industries	due	to	these	leakages	lead	to	threatening	
diseases	as	 in	past	happened	at	 the	Union	Carbide	plant,	Bhopal.	 So,	 these	 lead	me	 to	believe	 that	preventive	automated	
measures	 should	be	put	 in	place	along	with	human	measures,	as	 cost	of	human	error	or	machine	 failure	are	very	high	 to	
fathom.	So	to	operationalize	this	idea,	I	used	several	gas	sensor	circuitries	which	shall	be	installed	at	all	the	zones	present	at	
oil	sector	industries,	these	shall	sense	the	gas	concentration	values	at	those	zones	and	accordingly	perform	functions	given	in	
form	of	instructions	to	the	system.	Everything	shall	be	automated	such	that	there	is	no	chance	of	carelessness	leading	to	severe	
damage.	Also	at	various	zones	we	shall	install	sprinkler	systems	containing	CO2	and/or	water	at	the	top	and	adjacent	places,	
such	that	if	case	of	any	leakage,	the	sprinklers	shall	sprinkle	CO2	/	Cold	Water	so	as	to	lower	the	temperature	of	the	zone	to	
decrease	 the	chances	of	 fire	at	 that	 location	or	decrease	 intensity	of	 fire,	 in	case	 it	happens.	We	have	 thereby	reduced	 the	
human	 involvement	 in	the	system	but	human	 intervention	has	not	been	done	away	with.	This	system	hopes	to	complement	
efforts	of	man	with	that	of	machine	and	vice	versa.	

KEYWORDS‐AVR,	Gas	sensors,	automation	in	industries,	Ethernet	Shield,	Embedded	Web	Server.	

	

1. INTRODUCTION	

It	is	said	that	we	should	learn	from	the	mistakes	that	have	
been	made	 in	 the	past	 instead	of	making	all	mistakes	on	
our	own.	

Several	 incidents	 related	 to	 gas	 leakage	 have	 been	
reported	 in	 the	 past.	 These	 have	 subsequently	 led	 to	
Industrial	accidents	causing	fire	and	explosion	leading	to	
huge	 losses	 of	man	 and	material.	 These	 explosions	have	
also	 caused	 altering	 the	 history	 of	mankind,	 such	 as	 the	
accident	 at	 Union	 Carbide,	 Bhopal	 which	 has	 led	 to	
generations	 with	 cancer	 and	 other	 life	 threatening	
diseases.	Due	to	these	leakages,	gases	were	evolved	in	the	
atmosphere	 that	 spread	 many	 harmful	 diseases	 which	
lead	 to	 severe	 problems.	 So	 as	 to	 lower	 these	 incidents,	
the	project	is	developed.	

The	project	 is	 based	on	 the	 automation	 in	 the	 oil	 sector	
industry	 so	 as	 to	 sense	 the	 gas	 leakages	 at	 the	 various	
zones	 in	 the	 industry	 and	 accordingly	 perform	 the	
defined	 instructions.	 The	 gas	 detection	 circuitries	 of	 all	
the	 zones	will	be	 connected	with	 the	main	 control	place	
where	 a	modified	Harvard	 architecture	 based,	 low	 cost‐
high	noise	resistance	8‐bit	RISC	programmable	system	on	
chip	 microcontroller	 circuit	 will	 be	 present	 that	 would	
perform	 the	 important	 functions	 of	 receiving	 data,	
analyzing	it	and	perform	corresponding	functions.		

We	shall	use	SIMCOM’s	SIM900	GSM	modem	installed	at	
this	central	place	with	the	micro‐controller,	which	would	
send	messages	if	gas	concentration	is	above	the	safe	level,	
also	 when	 it	 reaches	 to	 the	 peak	 where	 danger	 is	 very	
high,	 it	 will	 call	 the	 authorized	 person	 and	 preventive	
measures	shall	be	undertaken.	At	the	same	time,	a	hooter	
will	sound	alarm	in	case	of	detection	of	gas	leakage	and	a	
red	 beacon	 will	 glow	 representing	 the	 zone	 under	 risk	
and	 LCD	 shall	 show	 the	 number	 of	 the	 zone	 which	 is	
under	risk.	There	will	be	a	message	sent	 to	SOS	services	
near	 that	 area	 such	 as	 hospital	 and	 nearby	 fire	
department.	We	 are	 also	 using	 an	 Ethernet	 card	 so	 that	
the	 values	 of	 gas	 concentration	 can	 be	 shown	 on	 a	
computer	system	which	shall	be	transmitted	online	on	to	
a	 remote	 server	 and	 any	 person	 can	 check	 the	 readings	
online	by	browsing	to	the	related	URL	from	any	browser.	
If	 there	 is	 risk	 at	 any	 zone,	 it	 would	 be	 also	 updated	
online	at	that	particular	site.	If	the	system,	in	any	case,	is	
not	performing	its	required	functions,	the	simultaneously	
checking	 would	 be	 done	 automatically	 by	 the	 micro‐
controller	 itself	 and	 in	 case	 of	 error,	 it	 would	 sent	 a	
“Please	 Check”	 maintenance	 message	 to	 the	 authorized	
person.	

2. PROPOSED	WORK		

The	following	study	is	done	considering	the	gas	leakages	
caused	 in	 the	 various	 plants	 that	 leads	 to	 Industrial	
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accidents	 causing	 fire	 and	 explosion	 leading	 to	 huge	
losses	 of	 man	 and	 material.	 This	 leads	 to	 higher	
destruction	 because	 of	 the	 human	 intervention	 in	 the	
process.	 Humans	 come	 to	 know	 about	 the	 leakage	 after	
when	 the	 leakage	 is	 at	 a	 higher	 level	 by	 their	 detectors	
and	 other	 measures	 so	 we	 designed	 this	 for	 a	 quick	
sensing	of	the	leakage	which	can	be	experienced	at	a	very	
low	level	so	as	to	save	the	damage	at	a	very	high	level.	To	
implement	 this	 work,	 the	 following	 was	 thought	 and	
tested	at	the	test	location:	

The	project	 is	 based	on	 the	 automation	 in	 the	 oil	 sector	
industry	 so	 as	 to	 sense	 the	 gas	 leakages	 at	 the	 various	
zones	 in	 the	 industry	 and	 accordingly	 perform	 the	
defined	instructions.	

There	are	four	gas	sensor	circuitries,	shown	by	POT	in	the	
above	 diagram,	 situated	 at	 four	 different	 zones	 in	 the	
IOCL	plant	where	there	are	also	fixed	water	sprinklers	at	
the	 roof.	 The	 output	 through	 these	 gas	 circuits	 are	
connected	 to	 the	 heart	 of	 the	 project,	 the	 AVR	 Micro‐
controller	 through	 a	 wired	 connection.	 Also,	 the	 input	
logic	 given	 to	 the	 sprinklers	 are	 taken	 from	 the	 micro‐
controller	 through	 the	 same	 wired	 connection.	 These	
wires	are	assembled	together	and	packed	such	that	there	
is	no	breakage	in	these	connections.	

Now,	 at	 the	micro‐controller	 side,	 the	 GSM	Modem	 and	
Ethernet	Shield	are	connected	for	their	specific	purposes.	
The	 Relay	 Driving	 IC	 is	 also	 connected	 to	 the	 micro‐
controller	 to	 take	 logic	 from	 it	 and	 according	 switch	
ON/OFF	 the	 sprinklers	 connected	 through	 the	 switching	
relay	 circuitry.	 There	 is	 also	 present	 a	 LED	 Indication	
circuit	 that	would	 indicate	 the	danger	at	different	zones.	
At	 last,	 the	 LCD	 display	 for	 displaying	 the	 status	 of	 the	
project	and	the	gas	sensor	values.	

3. WORKING	OF	THE	PROJECT	

Figure	below	shows	the	circuit	of	the	fire	prevention	and	
alert	 system	used	with	 flammable	 fumes	 and	gas	 sensor	
circuitry	 which	 is	 integrated	 with	 multiple	 connectivity	
systems	 such	 as	 GSM	 and	 Ethernet	 System,	 for	 remote	
access	and	monitoring.	

A	LPG	(gas)	sensor	shall	be	installed	at	every	zone	of	the	
plant	 which	 will	 evaluate	 the	 gas	 concentration	 of	 that	
particular	zone	and	send	the	readings	to	the	ADC	port	of	
the	micro‐controller	where	the	values	will	be	read.	At	this	
micro‐controller	 end	 the	 other	 major	 modules	 will	 be	
present	 that	 would	 perform	 their	 functions:
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 An	Ethernet	system	will	be	connected	so	as	to	display	
every	value	online,	i.e.	the	gas	concentration	of	every	
zone	 will	 be	 displayed	 on	 the	 server.	 Anyone	 can	
view	these	values	from	any	part	of	the	country.		

 LCD	 will	 be	 installed	 at	 the	 centralized	 processing	
unit	which	will	display	the	gas	concentration	of	every	
zone.	If	the	gas	concentration	of	any	zone	reaches	to	a	
higher	 value	 than	 the	 safe	 limits,	 following	 shall	
happen:	

o A	hooter	will	sound	at	that	zone	which	has	a	critical	
reading.	

o A	message	 and	 call	 shall	 be	made	 to	 the	 authorized	
person	through	the	GSM	Modem.	

o Message	shall	also	be	sent	to	the	nearby	hospital	and	
fire	station.	

o Beacon	 will	 glow	 corresponding	 to	 the	 Zone	 that	 is	
under	risk.	

o A	 flashing	 shall	 start	 online	 that	 would	 indicate	 the	
zone	that	is	at	risk.	

o The	 sprinkler	 that	 is	 connected	with	 the	 relay	 shall	
start	 sprinkling	 the	 water	 everywhere	 around	 that	
zone	 for	 lowering	down	the	ambient	 temperature	of	
that	zone	and	shall	reduce	the	spread	of	fire	and	thus	
lessen	the	chances	of	damage.	

4. RESULTS	&	CONCLUSION	

Figure	 shows	 the	 complete	 hardware	 implementation	of	
the	 project	 with	 the	 respective	 connections	 of	 each	 and	
every	 circuitry.	 Also	 shows	 the	 model	 representing	 the	
circuit.	

Thus,	 the	 figure	 shows	 the	 result	 of	 the	 Fire	 Prevention	
and	Alert	 System.	 The	 reason	 for	which	 the	 project	was	
designed	 has	 been	 achieved.	 The	 automation	 of	 the	 gas	
circuitry	 at	 the	 test	 location	 has	 been	 successfully	
implemented	avoiding	the	chances	of	fire	and	making	it	a	
fast	 and	 secure	 technology	 for	 fire	 prevention	 and	 alert	
system.	The	System	has	been	tested	and	the	hardware	is	
working	 as	designed.	Also,	R&D	 is	 going	 on	 for	 effective	
working	of	the	design.	

	

Integrating	 options	 of	 all	 the	 hardware	 parts	 used	 are	
developed	 in	 it.	 The	 presence	 of	 each	 module	 in	 the	

system	 is	 placed	 here	 rigorously	 with	 a	 specific	 reason,	
thus	 flows	 in	a	direction	to	the	simplest	operating	of	 the	
unit.	Secondly,	using	the	extremely	advanced	IC’s	with	the	
assistance	 of	 growing	 technology;	 the	 project	 has	 been	
with	 success	 enforced	 and	 thus	 it	 is	working	 as	 per	 our	
expectations.	The	project	 is	having	economical	design,	 is	
easy	to	control,	highly	effective	and	hence,	a	user	friendly	
design.	 The	 availability	 of	 GSM	 is	 available	 anytime	 at	
every	 place	 around	 the	 world.	 While	 working	 on	 the	
project,	I	came	across	some	limitations:	

 Modem	 should	 be	 properly	 installed	 with	 a	 separate	
power	supply	for	the	proper	working	of	the	system.	

 Poor	 network	 signal	 can	 decrease	 the	 performance	 of	
system.	

 The	 main	 limitation	 of	 the	 system	 is	 that	 it	 needs	 an	
internet	 connection	 full	 time	 for	 its	 continuous	
transmission	of	data	over	to	the	web	server.	

In	 no	 electricity	 conditions,	 nothing	 shall	 work	 on	 this	
project.	

5. FUTURE	SCOPES	

Our	project	“Fire	Prevention	and	Alert	System”	is	mainly	
created	 to	 read	 the	 gas	 sensor	 values	 and	 send	 these	
values	 to	 the	 microcontroller	 circuitry	 via	 wired	
connections.	After	that	the	functions	are	performed	when	
the	 value	 of	 the	 sensors	 exceeds	 the	 danger	 range.	 The	
messages	will	be	sent	 to	the	chief	authorized	officer	and	
also	 to	 the	 SOS	 facilities.	 Also	 the	 data	 of	 risk	would	 be	
sent	 over	 to	 the	 web	 server	 by	 the	 TCP/IP	 protocol	
through	the	Ethernet	Module.	

This	project	can	be	further	improved	by	using	a	wireless	
connection	 of	 the	 gas	 sensor	 with	 the	 micro‐controller	
circuitry.	Also,	more	accurate	sensors	can	be	used	which	
are	manufactured	by	famous	companies	to	read	an	exact	
value	from	the	gas	sensor.	

The	system	can	be	made	further	automated	and	bug	free,	
in	 case,	 any	 bug	 is	 encountered	 after	 the	 testing	 of	 this	
system	 in	 real	 life	 industrial	 situations.	 At	 present,	 the	
testing	is	extensively	in	lab	environment	only.	

The	entire	system	can	be	further	reduced	in	size	by	using	
SMD	 components	 which	 require	 bulk	 manufacturing	
order	and	specialized	equipment.	
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