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This Book is Dedicated to 

	 This Book is dedicated to all 
Safety & Fire Department People
who dedicated their service for 

saving human lives.



    





v
© All rights reserved by 
    SEED FOR SAFETY

For more info
www.seedforsafety.com 

4

				    SEED FOR SAFETYSEED FOR SAFETY

	 SEED FOR SAFETY -   

    

    

   

     

     

    

     

     

   ITI       

   

 

A B O U T  U S 
	 SEED FOR SAFETY is started to 
improve the safety, health and Environment 
among industries, construction sites and for 
general public. Our aim is to prevent death, 
injury and illness by educating safety to all. 
To achieve the above target, we are in to 
Safety  Training, Competency Certification,
Safety Audits, Fire Extinguisher service, Safety 
Consultation etc., We also conduct free safety 
training programs in medium based industries, 
small construction companie’s, schools, ITI’s, 
colleges and other educational institutions to 
spread the safety awareness.      
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M I S S I O N

 V I S I O N

To be the most valued and 
esteemed company in providing 
safety solution







	� Reach 1 million People

	� Plant 10,000 Trees

	� Helping 100 Aged people

	�   1    

	�   

	�   
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Fire is a good servant... But a bad Master...

	 Fires bring horrible lessons, and the public should                     
recognise the destruction fires can wreck upon us. Workplace 
fires causing casualties and damages to the employees as well as 
the employers. So let us be vigilant and cautious against fires at all 
times. 

      

	                    

      

      

       

   

	 Fire hazards are not confined to workplaces, and can                  
affect household environment as well. Therefore, increased 
knowledge and heightened concerns about fires will not only            
ensure individual safety but also benefit colleagues at work and 
family members at home. SEED FOR SAFETY release this book 
to educate every one.

	        

                                  

  

SEED FOR 
SAFETY 

1 .  I N T R O D U C T I O N

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2 .  W H A T  I S  F I R E ?


Fire is a combustion reaction between a fuel & oxygen with the liberation of Heat & Light.
 

3 .  F I R E  T R I A N G L E


	 Elements of Combustion are Fuel, Heat and                 
Oxygen. All required for a fire to occur. Trend is to include 
“Chain Reaction” as fourth element (Fire Tetrahedron).
	

	     

        

     

 

4 .  F O R M A T I O N  O F  F I R E


	 For effective fire prevention and fire fighting, we must know the conditions that fires are formed.                    
The  diagram above shows the three elements that make it possible for fire to break out.
	  

 
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4 . 1 . C O M B U S T I B L E


l. 	 Solids such as wood, cloth, paper or plastic.
    	       

	    

2. 	 Liquids such as petrol, diesel or greases.
	     

	 

3.  Flammable Gases such as liquefied petroleum gas (LPG)
	 and Hydrogen Gas.
	 LPG  Hydrogen    

	  

4 . 2 . S O U R C E S  O F  H E A T  E N E R G Y
   

	 Fire Transmission through conduction, convection or                
radiation.

	  



1.	 Due to overload or Improper usage of Electrical

	 equipments.

	  



2.	 Improper heat dissipation of electrical appliances. 
	      

3.	 Improper treatment of ignition sources, such as cigarette 
butts or welding sparks.

	       



4. 	Electrostatic sparks.
	  

	 Oxygen / 

	 Air contains about 21% of oxygen. It supports combustion. 
	  21%    

  
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5 . F I R E  C O N T R O L L I N G  M E T H O D


Combustion will continue as long as these three factors Fuel, 
O2 & Heat are present in the correct proportions. Removal of 
any one leads to the collapse of the triangle, combustion stops. 
This is the basic principle of fire prevention technique.

       

      

, 

 

5 . 1 . C O O L I N G  M E T H O D :


Reduce the temperature of combustion. Fire will be
extinguished as a result of insufficient heat energy.

       

          

5 . 2 . S M O T H E R I N G  M E T H O D :
:

Insolate fuels from oxygen. Fire will be extinguished as a                   
result of insufficient oxygen.

Example: Foam, carbon dioxide and chemical powder are                
extinguishing agents to use by this method.

:

      

     

 --                



5 . 3 . S TA R VA T I O N  M E T H O D :
 :
Reduce fuel supply so as to hinder the spread of fires.

Example: Remove unburnt fuels or cut off gas supply. 



 
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1. 	High Temperature / Flames:
			  High temperature and flames burn skin, hair or 

even deeper cell tissues and cause death.
    

			         

  

 

.

2. 	Presence of Toxic Gases:
			  Some materials like sofa cushion foam and 

polyfoam disintegrate under high temperature and 
release toxic gases that cause poisoning. 

     : 

			       

      

 

3. 	Oxygen Deficiency:

			  Combustion consumes oxygen and leads to               
a lack of oxygen in the air, thereby leading to

	 asphyxiation.

    	:

			                  

                        

  

4. 	Hot Smoke / Fume:
			  Hot smoke or fume may impair vision and 

cause damage to the respiratory system.

     	/  : 

			                



5. 	Property Destruction:
			  Fire causes destruction to property leading to 

the danger of collapse.

     

			       



6 . H A Z A R D  O F  F I R E

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7 . C O M M O N  C A U S E S  O F  F I R E


Human negligence :
      1. 	 Improper treatment of cigarette butts and
	 other ignition sources.
      2.	 Use of naked flame on premises with
	 flammable substances.
      3.	 Lack of fire safety awareness.
      4.	 Improper treatment of static electricity. 
:
      1.	    

	 

       2.	    

	 

       3.	 

       4.	      

	  

Poor Management:
      1. 	 Poor storage, transportation and use of 
	 materials (e.g. flammable liquids).
      2.	 Unsafe installation and Improper
	 maintenance of electrical items.
      3.	 Poor use and maintenance of machinery. 

:
       	    

	   

       2	    

	  

       3	 
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Type of Class


Combustible Type


Combustible Type


Extinguishing Type




Extinguishing 
Type





CLASS-A Combustible Solids


Wood, Paper, Cloth, 
Rubber



Water


Cooling


CLASS-B Flammable Liquids


Petrol, Diesel, Kerosene, 
Paint.





Foam, DCP Pow-
der,

Carbon dioxide.
DCP 



Blanketing


CLASS-C
Flammable Gases


LPG, Acetylene hydrogen
LPG  



Carbon dioxide,
DCP Powder

 

DCP  

Blanketing


CLASS-D

Flammable Metals




Potassium magnesium 
sodium

  



DCP Powder
DCP 

Blanketing


8 . C L A S S I F I C A T I O N  O F  F I R E

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Class A :
	 Class A fires are ordinary materials like 
burning paper, rubber, cardboard, plastics etc.

  A:
	       

     

  -

Class A 

Class B :
	 Class B fires involve flammable or                                         
combustible liquids such as gasoline, kerosene, and 
common organic solvents.

  B:
	                                              

 

              

 Class B 

Class C :
	 Class C fires involve Flammable gases like LPG 
and acetylene cylinders. Electrical equipment, suchas              
appliances, switches, panel boxes and power tools are 
also covered under this category. 

  C:
	 C  LPG, 
ACETYLENE    

 SWITCH , PANEL BOARD 

  

CLASS ‘C’  

Class D : 
	 Class D fires involve combustible metals, such 
as  magnesium, titanium, potassium and sodium.

  D:
	 

 Class D 

9 .T Y P E S  O F  F I R E

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1 0 .T Y P E S  O F  F I R E  E X T I N G U I S H E R


1 0 . 1 .W A T E R  T Y P E  F I R E  E X T I N G U I S H E R  :
	 Air  pressurized  water absorbs heat from 
burning material thereby cooling the fire, these                    
extinguishers are effective only against class A fires. 

: 
	     

     

      Class A 


1 0 . 2 . F O A M  T Y P E  F I R E  E X T I N G U I S H E R :
	 Applied to fuel fires as non                                                                                    
aspirated foam to form a frothy blanket or seal 
over the fuel, preventing oxygen reaching it. Unlike                                                                                           
powder, foam can be used to progressively extinguish
fires without flashback.	

:
	 Class B    

   

     



1 0 . 3 . P O W D E R  T Y P E  F I R E  E X T I N G U I S H E R : 
	 Powder-based fire extinguishers are most                 
useful against class A, B and C fires and are most                   
commonly found in these forms:- 
Sodium bicarbonate or MAP 

: 
	  Class A, B,  and C 
      

    

  MAP .

1 0 . 4 . C A R B O N  D I O X I D E  T Y P E  F I R E 

E X T I N G U I S H E R :
	 Carbon Dioxide (CO2) extinguishers are 
used for class B and C fires. CO2 extinguishers                                 
contain carbon dioxide, a non-flammable gas, and 
are highly pressurized. They don’t work very well 
on class A fires because they may not be able to dis-
place enough oxygen to put the fire out, causing it to                   
re-ignite.

     

:  
	  Class B  Class C 
   

 CO2    

    Class A   

    

  


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1 1 .  F I R E  E X T I N G U I S H E R 

M A I N T E N A N C E


F I R E  E X T I N G U I S H E R  M A I N T E N A N C E :
	 Before use select the correct extinguisher                
based on fire class, which is available in all the extin-
guishers stickers. 

	 Refilling all extinguishers immediately after use 
regardless of how much they were used.

 :
	      

    

 Label-     

    


1 2 .  O P E R A T I N G   A   F I R E 
E X T I N G U I S H E R
  

	 Operating a Fire Extinguisher is easy and                 
anybody can do it. Just follow these steps - Pull, Aim, 
Squeeze and Sweep (PASS).

P	 -  Pull out safety clip / pin of Fire Extinguisher.
A	 -  Aim the nozzle at base of the Fire.
S 	 -  Squeeze top lever of Fire Extinguisher.
S	 -  Discharge at Fire using Sweeping motion.



:
	                 

      

   



P	 -   /  

A	 -  

S 	 -  

S	 -  
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1 3 .  F I R E  E X T I N G U I S H E R  D O ’ S  &  D O N ’ T S


D O ’ S  /     

1.  	 Keep it at its designated place. 
	 

2.  	 Always use suitable extinguisher.
	    

 

3.  	 In case of abnormality, inform fire control room. 
	       

4.  	 For electrical fires, use DCP & CO2 extinguishers      
	 only.
		    DCP & CO2   

  

5.  	 Avoid physical damage. 
	 

D O N ’ T S  /     

1.   	Do not misuse fire extinguisher.  
	 

2.  	 Do not use water type extinguisher on electrical 

fires.
	       

  

3.  	 Do not attempt to open fire extinguisher.
		  

4.  	 Do not remove operating instruction sticker. 
		    sticker-   

  

5.  	 Do not remove operating instruction sticker. 
		      



6.  	 Do not obstruct the visibility & access.
	       

 
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1 4 .  F I R E  F I G H T I N G  E Q U I P M E N T  &  I N S TA L L A T I O N S

F I R E  D E T E C T O R S  /    

	 A fire detector should be connected with the signal 
circuit and the receiver of alarms. Together, they make up 
the fire detection system.

	      



There are 3 kinds of fire detectors /
 3 

1 4 . 1 .  H E A T  D E T E C T O R S  / 

	     	

	¾ 	Respond to preset temperature or rate of increase 
	  of temperature.

	 

	  

1 4 . 2 .  S M O K E  D E T E C T O R S  / 

	    	

	¾ Optical detectors detect the obscuration of a light 
	 beam by smoke particles.

	      

    



1 4 . 3 .  F L A M E  D E T E C T O R S  / 

	    	

	¾ These are designed to detect the infrared or the 
	 ultra-violet radiation emitted by the flame of a fire

	 

	 

	¾ Ionising detectors reacts to the interference of
	 radioactive emissions by smoke particles.

	      Ionising 
	 detectors 
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1 4 . 4 .  P L E A S E  N O T E  T H E  F O L L O W I N G  T O 

E N S U R E  T H E  P R O P E R  O P E R A T I O N  O F  F I R E 

D E T E C T O R S  / 

    

   

  	
	¾ 	Arrange proper repair and maintenance.

     



	¾ Do not place materials too close to the fire 
	 detectors.

	 

	 

1 4 . 5 .  A U T O M A T I C  F I R E  E X T I N G U I S H I N G 

S Y S T E M S  /   

  	
	¾ Three main systems according to the types of 

	 fire extinguishing agents used 
	 

	¾ The automatic sprinkler system is the most 
common. It is made up of sprinkler heads and 
water supply pipes that detects and extinguishes 
fires when operated with the fire alarm system.
			  



    

.

	¾ The distance between the highest point of 
stacked materials and sprinkler heads shall 
not be less than 500mm, otherwise the  normal                 
operation of the sprinkler heads will be affected.

		     

      

     

  .

1 4 . 6 .  S M O K E   L O B B Y   D O O R S  / 

	  	
	¾ 	Its function is to hinder the spread of smoke 

and fire. The structural requirements of a 
smoke lobby door are as follows.

                        

 



1.     The fire-resisting period should be at least half 
an  hour.

	         

	 

2. 	 Equipped with self-closing device. Keep the 
door closed but unlocked

	      

     



3. 	 Open outwardly but shall not reduce the effec-
tive width of any fire escapes.

             

     


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1 5 .  O P E R A T I N G  A  H O S E  R E E L




O P E R A T I N G  A  H O S E  R E E L  

1.	 Turn on the hose reel valve before releasing the 
hose reel.

2.	 Run out the hose.

3.	 Turn on water at nozzle and direct the stream at 
the base of the fire.

 

1. 	         

  

2.	 

3.	 

	  

1 6 .  O P E R A T I N G  A  F I R E  H Y D R A N T  H O S E
   

O P E R A T I N G  A  H O S E  R E E L  
1.	 Break the Key Glass First then Take the Key.
	 

2.	 Then Open the Box and Take the Hose.
	 Box-	 Hose-  

3.	 Then Connect the Coupling to Yard Hydrant.
	  yard Hydrant Coupling-  



4.	 Then Open the Valve and Aim at the Base of the 
Fire.

	    Hose-   

	      

	 .
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1 7 .  E M E R G E N C Y  C O N T I N G E N C I E S


	¾ 	An effective emergency plan should consist of 		
the followings.

		 

	¾ Formulation of fire instructions and evacuation                    
procedures.

	     

	¾ Purchase and proper maintenance of necessary                        
contingent equipment.

	     

	 

	¾ It is best to take precautionary measures before fires 
become an imminent danger. Should a fire break out, 
however, effective emergency contingencies may help 
to reduce casualties and property damage, and make 
it easier for normal business to resume as soon as                       
possible.

     

    

      

     

     c

	¾ Formation of a fire team to assist inevacuation and                  
rescue.

	     

	 

	¾ Clear indication of the locations of escape routes and 
gathering points.

	       

	    
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	¾ Provide training to members of the fire team, e.g.,
	     

	 

	� First aid.
	 

	� Use of fire-fighting equipment and handling 	
	 of emergencies.
	     

	  

	� Posting of relevant information in
		  conspicuous places.

	    

	  

	¾ General staff members shall also be trained, e.g.,
	 

	� Knowledge of fire precautions.
	 

	� Contents of fire instructions.
	 

	� Evacuation procedures.
	 

	¾ Fire drills are essential to familiarize staff                    
members and the fire team with evacuation                
procedures.

                     

   

    





v
© All rights reserved by 
    SEED FOR SAFETY

For more info
www.seedforsafety.com 

26

				    SEED FOR SAFETYSEED FOR SAFETY

1 7 . 1 .  W O R K P L A C E S  E Q U I P P E D  W I T H  F I R E  A L A R M S  / 

	   	
	¾ 	Carried out drill at least once a year.

	 

	¾ 	More for workplaces where there is the presence of the public.
	 

	¾ 	When there are alternative means of escape, drills shall be carried out with the assumption that one or 
		 more of such escape routes may not be available.Carried out at least once a year.
	            

	  

1 7 . 2 .  W O R K P L A C E S  W I T H O U T  F I R E  A L A R M  S Y S T E M S  / 

	   	
	¾  Carried out drill at least once a year.

	 

	¾ Ensure that employees fully understand the warning method and evacuation procedures.
	 

	¾ Ensure that employees fully understand the warning method and evacuation procedures.
	 

	  
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1 7 . 3 .  O N  D I S C O V E R I N G  A  F I R E   /   	
	¾  Raise the alarm verbally.

	 

	¾ Inform the fire team of the company.
	 

	¾ Inform the fire team of the company.
	 

	¾ If the fire cannot be extinguished, the fire team should sound the fire alarm and call the Fire Services 	
	 Department by dialing “101”.

	         

1 7 . 4 .  O N  H E A R I N G  T H E  F I R E  A L A R M :  

  	
	¾  Close all doors and windows.

	 

	¾ Switch off the equipment in use.
	 

	 

	¾ Leave the building immediately via the                  
	 escape routes under the instruction of the 
	 fire team, and gather at a predetermined.

	     

	      

	     

	 

	¾ Report to the fire team.
	 
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1 7 . 4 .  N O T E  /     	

	¾ 	DO NOT use lifts.
	 

	¾ 	DO NOT stay to collect personal belongings.
		  

	¾ 	DO NOT re-enter the building until the building
	  is officially declared safe .

		    

	   

F I R E  S A F E T Y  I N  M U LT I  S T O R E Y  B U I L D I N G S  

 

1. Fire Extinguisher should be installed properly 
      and Maintained as per IS 2190 Guideline.  

    
  IS 2190   
 

2.	 Emergency Exit should be marked with 
      visible signs.

    
  

3.  Avoid obstacles in Emergency Exits.
     
 

4.  Use mask while escape in smoky atmosphere. 
 

5.  Use ISI Marked Electrical cables. 
   
 

6.  Proper House keeping will avoid Fire.
                
      

7.  Train Employees on Basic Fire Extinguishing.
     	         
     	

1 8 .  F I R E  P R E V E N T I O N  T I P S

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	¾ Take extra care if you need to leave the kitchen
	 whilst cooking, take pans off the heat or 
	 turn them down to avoid risk.
	    

	 

	 

	¾ Make sure saucepan handles don’t stick 
	 out - so  they don’t get knocked off the stove.

		          

	     

	 

	¾ Take care if you’re wearing loose clothing - 
	 they can easily catch fire.

	 

	  

	¾ Keep tea towels and cloths away from the
	 cooker 	and hob.

	 

	 

	¾ Spark devices are safer than matches or 
	 lighters  to light gas cookers, because they 
	 don’t have a naked flame.

	     

	     

 	   

	  

	¾ Double check the cooker is off when you’ve 
	 finished cooking.

	     

	   

1 9 .  K I T C H E N  F I R E


	¾ 	 It is important to reduce both the time needed
		  for response and for escape to safety.
	      

	 

	¾ Provide building occupants with sufficient 
	 information on the building layout.

	      

	   

	¾ Improve building management to ensure 
	 effective operation of the building’s fire 
	 installations.

	       

	  

	¾ Strengthen the implementation of fire drills.
	 

2 0 .  R E A C T I O N  O F  P E O P L E  I N  F I R E

         
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	¾ Use water to cool the Burn.
	 

	¾ Do not try to remove the burned clothes.
	 

	¾ Do not apply oil or ink on burned areas. Cover it 
with white cloth and move the victim to nearby 
hospital.

	    

	    

	     

	 

	¾ If your dresses catches fire drop roll cover.
	      

	 

	¾ Avoid Playing in Kitchen.
	 

	¾ Avoid Matchstick Play.
	  

	¾ Always Play crackers in front of Elders.
	     

	 

	¾ Train If you caught in between smoke 
	 then  crawl and escape through corners.

	 

	 

2 1 .  F I R S T  A I D  B U R N  I N J U R Y


2 2 .  K I D S  F I R E  S A F E T Y

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	¾ To Avoid fire incidents, maintain factories 
should be clean. i.e House keeping should be 
good.

                 

            	    

	   

	¾ Use ISI Marked Electrical items.
	  (ISI) 

	¾ Fire Extinguisher should be installed properly 	
	 and Maintained as per IS 2190 Guidelines.

	     IS  2190
	 

	¾ Train all Employees on fire prevention and   
	 extinguishing techniques.

	 

	    

	 

	¾ Segregate and store highly flammable 
	 materials in a safer area.

	    

	 

	¾ Proper care should be taken for hot works.
     

     

     

 

2 3 .  I N D U S T R I E S  F I R E  S A F E T Y
 
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