

			Notification Appliances for Fire Alarm Systems



			(a)	Operating Modes



1	Public Mode - Signaling to occupants or inhabitants of the area protected by the fire alarm system

 

2	Private Mode � Signaling only to those persons directly concerned with the implementation and direction of emergency actions 



			(b)	Audible Characteristics (NFPA 72, Para. 6-3)



				1	Public Mode   (NFPA 72, Para. 6-3.2*)



a	Shall have a sound level of not less than 75 dBA at 10 ft  or more than 120 dBA at the minimum hearing distance

	(NFPA 72, Para. 6-3.2.1)



b	Shall have a sound level at least 15 dBA greater than the average ambient sound level or 5 dBA greater than the maximum sound level  (NFPA 72, Para. 6-3.2.2*)



c	Average sound levels greater than 105 dBA shall require the use of visible signal appliances  (NFPA 72, Para. 6-3.1.2) 



2   	Private Mode - Shall have a sound level of not less than 45 dBA at 10 ft or more than 120 dBA at the minimum hearing distance

					(NFPA 72, Para. 6-3.3.1)	





3	Sleeping Areas - Sound level measurements at any point within the sleeping areas shall be the maximum of 15 dBA above the average ambient sound or a minimum of 70 dBA  (NFPA 72, Para. 6-3.4)



				4	Audible Signal Appliance Location



a	Wall mounted appliances shall have their tops at heights above the finished floors of not less than 90 inches and below the finished ceilings of not less than 6 inches



b	Where combination audible/visible appliances are installed, the location shall be determined by the requirements of 

	(NFPA 72,  Para. 6-4.4)



			(c)	Visible Characteristics



				1	Public Mode



					a	Flash rate (NFPA 72, Para. 6-4.2)



1	Shall not exceed 2 flashes per second



2	Shall not be less than one flash every second



					b	Color shall be clear or nominal white (NFPA 72, Para. 6-4.2.2)



					c	Effective intensity shall not exceed 1000 candela



				2	Appliance Location  (NFPA 72, Para. 6-4.4)



a	Wall-mounted appliances shall be mounted with the bottom between 80 inches and 96 inches above the finished floor

						(NFPA 72, Para. 6-4.4)



					b	Ceiling-mounted appliances shall be installed per Table 6-4.4.1(b)



					c	Spacing in Rooms and Corridors greater than 20 feet wide

						(NFPA 72, Para. 6-4.4.1* and 6-4.4.2*)



1	Spacing shall be IAW Figure 6-4.4.1.1 and Tables                  6-4.4.1(a) and (b)



2	Maximum separation between appliances shall not exceed 100 feet



						

3	See NFPA 72, Para. 6-4.4.2* and 6-4.4.3* for reference on spacing in corridors less than 20 feet wide and sleeping areas



				3	Private Mode - Shall be adequate for its intended purpose

							  (NFPA 72, Para. 6-5)





		(7)	Household Fire Warning Equipment  (NFPA 72, Chapter 2)



			(a)	Chapter 2 deals strictly with household fire detection equipment and 

				is a stand-alone chapter  (NFPA 72, Para. 2-1.1*)



			(b)	The code is primarily 	concerned with life safety, not the protection of 

				property  (NFPA 72, Para. 2-1.2.2)



			(c)	Required Protection



				1	Smoke Detectors  (NFPA 72, Para. 2-2.1.1.1)

				

					a	Outside of each separate sleeping area         

                                                      

b   	Each additional story 

 

c   	Basements 



d	In new construction a 	smoke detector also shall be installed in each sleeping room



e	Smoke detectors are not required in individual sleeping rooms where residential sprinklers are installed

	(MIL HDBK 1008-B, Para. 4.2.1)



				2	Automatic sprinkler systems provided IAW NFPA 13D or  NFPA 13R  

					shall be interconnected to sound alarm notification

					appliances throughout the dwelling when a fire warning

					system is provided  (NFPA 72, Para. 2-2.1.1.3) 



3	Each detection device shall cause the operation of an alarm that shall be clearly audible in all bedrooms over background noise levels with all intervening doors closed  (NFPA 72, Para. 2-2.2)



a	In new construction, where more than one smoke detector is required, they shall be so arranged that operation of any smoke detector shall cause the alarm in all smoke detectors within the dwelling to sound  (NFPA 72, Para. 2-2.2.1)



b	Newly installed alarm notification appliances used with a household fire warning system and single and multiple station smoke alarms shall produce the audible emergency evacuation signal described in ANSI S3.41, Audible Emergency Evacuation Signal (NFPA 72, Para. 2-2.2.2*)



4	In a household occupied by one or more hearing impaired persons, each initiating device shall cause the operation of visible alarm signals

	(NFPA 72, Para. 2-2.3)



			(d)	Power Supplies



1	All power supplies shall shall have sufficient capacity to operate the alarm signals for at least 4 continuous minutes  (NFPA 72, Para. 2-3.1.1)



2	In family housing, an AC power source shall be utilized in all new construction  (NFPA 72, Para. 3-3.1.2)

		          (MIL HDBK 1008-B, Para. 4.2.1)



			(e) 	Location and Mounting of Detectors 



                 			1   	Smoke Detectors

 

a 	Sloping Ceiling � greater than 1 ft in 8 ft horizontally shall be located at the high side of the room  (NFPA 72, Para. 2-5.2.1.1)

 

b   	Stairwell � located so as to  ensure that smoke rising in the stairwell cannot be prevented from reaching the detector by an intervening door or obstruction   (NFPA 72, Para. 2-5.2.1.2) 

 

c   	Basement � close proximity to stairway leading to the floor 	above  							(NFPA 72, Para. 2-5.2.1.3) 

 

d   	Dead air space (NFPA 72, Para. 2-5.2.1.5*)

                         	

						1   	4" from edge of ceiling 

 

2   	4" down on wall 



						3	If wall mounting, do not exceed 12" down



e	Smoke detectors shall not be located 	within kitchens or garages or in other spaces where temperatures can fall below 40°F or exceed 100°F  (NFPA 72, para. 2-5.2.1.6)



f	Smoke detectors shall not be located closer than three feet from the door to a kitchen or a bathroom containing a tub or shower

						(NFPA 72, Para. 2-5.2.1.6)



g	Smoke detectors shall not be located closer than three feet from supply registers of a forced air heating or cooling system

						(NFPA 72, Para. 2-5.2.1.6)

						

2  	Heat detectors are not required by chapter 2 but are 	recommended as additional protection in such areas as kitchens, dining rooms, attics, furnace rooms, utility rooms, basements and garages

	(NFPA 72, Para. A-2-5.2.2)







	Automatic Sprinkler Systems  (NFPA 13)

			

			(a)	Types of  Systems



				1 	Wet Pipe  (NFPA 13, Para. 1-4.3)



a	Employs closed sprinklers attached to piping that contains water and is connected to a water supply so that immediate discharge will occur in the event of fire at the fused head 

 

				 	b 	Operating principle 

 

1	Head fuses 

 

                     					2 	Valve opens 

 

                     					3 	Water flows to motor gong and transmitter 

 

                     					4 	Discharged onto fire through sprinkler head

 

                				c	Cold weather valves � (10) heads per valve 



                				d 	Antifreeze solutions � recommended for systems not exceeding							(40)gallon capacity 

						(NFPA 13, Para. 3-5.1; A-3-5.1, see code for clarification)



			2	Dry Pipe  (NFPA 13, Para. 1-4.3)



					a 	Employs closed sprinklers attached to piping that contains air or nitrogen under pressure and upon activation by fire allows the pressure to escape and then water is discharged on to the fire 

 

				                     	1 	Used where freezing is expected 

 

                     					2 	Alarm valve assembly must be in heated area 

 

                     					3 	System under air pressure 

 

                     					4 	Operates slower than wet system 

 

			                	b 	Operating principle 

 

				                     	1   	Head fuses 

 

                     					2 	Air is exhausted/accelerated 

 

                     					3 	Water flow to transmitter and gong 

 

				                     	4 	Discharged onto fire 



				3	Preaction System  (NFPA 13, Para. 1-4.3)



					a	Will be one of the following types:

						(NFPA 13, Para. 3-3.2.1)



						1	Single Interlock System - systems that admit water to sprinkler piping upon operation of detection devices



						2	Non-Interlock System - systems that admit water to sprinkler piping upon operation of detection devices or automatic sprinklers



						3	Double Interlock System - systems that admit water to sprinkler piping upon operation of both detection devices and automatic sprinklers



b 	Employs closed automatic sprinklers connected to a piping system which may or may not contain air under pressure, with a supplemental fire detection system in the same location as the sprinkler 

 

                     					1  	May be used where dry�pipe is used 

 

2 	Designed primarily for use where damaged heads or broken piping could cause severe water damage 

 

3 	Water valve operates independent of sprinkler heads 

 

                     					4 	Water usually arrives at head prior to fusing 

 

                    	 				5 	Most systems use 7 psi air pressure (supervisory) 

 

               				c 	Operating principle 

 

                    					1 	Detection system activates water control valve 

 

                     					2 	Water control valve operates 

 

                     					3 	Piping is filled 

 

                     					4 	Independent heads fuse 

 

                    					5  	Discharge on fire occurs as heads open

 

				4	Deluge System  (NFPA 13, Para. 1-4.3)

                		

					a 	Employs open sprinklers connected by piping to a water  supply capable of providing vast quantities of water to wet down an entire fire area at one time upon activation by an automatic detection system 

 

		               			1 	Provide adequate drainage 

 

 			                    		2 	Used where closed head systems would operate too  slowly 



                				b 	Components and trimmings 



                     					1 	Open heads 

 

                          					a 	½" or larger 

 

                          					b 	Minimum 15 gpm per head 

 

                          					c 	Provide .25 gallons per sq. ft of floor area for water deluge 

 

			                          		d 	Provide .16 gallons per sq. ft of floor area for AFFF 

 

                          					e 	No set spacing � provide 100% coverage 

 

                     					2 	Agent supplies 

 

                          					a 	Water deluge �(60) minutes of water 

 

                          					b 	Foam deluge � (45) minutes of water, and (10) 									minutes of foam 

 

                     					3  	Computation of water deluge supply



							 ( L x W x .25 x 60 )



                    					4 	Computation of foam deluge supply 

 

                          					a 	Water and Foam for first 10 minutes 

    					

  								 ( L x W x .16 x 10 )



                          					b 	Foam tank capacity  



								(Water and Foam * 6% or 3%)  

 

                          					c 	Foam for first 10 minutes



							(Foam and water-Foam tank capacity)

                                  

                           					d 	Water for remaining 35 minutes

    

								(L x W x .16 x 35)

                                

               				c 	Operating Principle 

 

                     					1 	Detection system activates and releases water control 

                         					valve 

 

                     					2 	Signal sent to pumps 



 				5	Residential



					a 	NFPA 13D details design and installation requirements for one and two family dwellings and manufactured homes



					b 	NFPA 13R details design and installation requirements for multifamily occupancies up to and including four stories in height



			(b)	Sprinkler Types  (refer to NFPA 13, Para. 1-4.3, 4.4, 4.5 for clarification)



				1	The characteristics of a sprinkler that define its ability to control or extinguish a fire are:   	(refer to - NFPA 13, Para. 1-4.5.1*)



					a	Thermal sensitivity



					b	Temperature Rating



					c	Orifice Size



					d	Installation Orientation



					e	Water Distribution Characteristics



					f	Special Service Conditions



		                	2 	Old-Style Sprinklers  (NFPA 13, Para. 4-13.13)



					a 	Shall not be used in a new installation.



b  	Change from old style to the standard spray sprinkler began in 1952

						(Automatic Sprinkler and Standpipe Systems, Pg. 194)	



					c	See exceptions 1 and 2



				3 	Conventional Type -  Major difference between types is discharge characteristics 	(pattern) 

 

 		               	4  	Upright  (NFPA 13, Para. 1-4.5.3)



			 	5 	Pendant  (NFPA 13, Para. 1-4.5.3)



				6  	Sidewall - Installed in light hazard occupancies only unless specifically listed for ordinary hazard occupancies 

					(NFPA 13, Para. 1-4.5.3)   (Para. 4-4.2)  



			 	7 	Dry Pendent  (	NFPA 13, Para. 1-4.5.3)



			 	8 	Early Suppression Fast-Response (ESFR)  (NFPA 13, Para. 1-4.5.2)



			 	9 	Large-Drop  (NFPA 13, Para. 4-4.3)



					a 	Spacing shall be not more than 12' nor less than 8'

						(NFPA 13, Para. 4-10.3.1*  see exception)  ( Para. 4-10.3.4)							

					b 	Minimum 36" clearance between top of storage and deflector  							(NFPA 13, Para. 4.10.6)



	       		 	10  	Open Types (Deluge) 



				11	Application of Sprinkler Types  (NFPA 13, Para, 4-4*)



					a	Upright and Pendant Spray Sprinklers



						1	All occupancy hazard classifications



						2	All construction types



						3	All system types



					b	Sidewall Spray Sprinklers



						1	Light hazard occupancies only 

							(unless listed for ordinary hazard)

 

						2	Smooth flat ceilings



						3	All system types



					c	Extended Coverage Sprinklers



						1	All occupancy hazard classifications



						2	Unobstructed construction consisting of flat smooth 	ceilings with a slope not exceeding 2 inch per foot unless listed for other

				

						3	All system types



					d	Open Sprinklers



						1	All occupancy hazards



						2	All construction types



						3	Deluge systems



					e	Residential Sprinklers



						1	Dwelling Units



						2	All construction types



						3	Wet pipe systems only (unless listed for dry)



					f	Early Suppression Fast Response



						1	Hazard/Commodity per standard



						2	Smooth ceiling, steel joists, wood truss with top or bottom chord members not exceeding 4 inches in depth with steel tube or bar web.  Wood beams of 4 inches by 4 inches or greater nominal dimension, concrete or steel beams spaced 3 ½ �to 7 ½  feet on centers and either supported on or framed into girders.  Structural members capable of trapping heat spaced greater than 7 ½ feet and limited to a maximum of 300 square feet in area



						3	Roof or ceiling slope cannot exceed 2 inches per foot



						4	Wet pipe systems only  (unless listed for dry)



					g	Large Drop Sprinklers



						1	Hazard/commodity per standard



						2	All construction types



						3	Wet, dry, or preaction systems 



					h	Quick Response Early Suppression (QRES)



						(	Not Available



			 	12 	Operating Elements



					a 	Temperature characteristics  (	NFPA 13, Para. 2-2.4*)



						1 	Based on maximum ceiling temperature

							(FPHB 17th Ed., Pg. 5-175)



						2 	Fast-Developing Fire - Select a lower rated head to 	control the fire quicker



						3 	High-Heat-Release Fires - Select a higher rated head to limit the number of heads operating



                     				b 	Fusible link and lever�solder linkage 

 

 			                    	c 	Perforated heat collector causes reduction in thermal lag 

 

 			                    	d 	Frangible Pellet Type � A chemical compound under compression which melts and allows movement of the releasing elements 

 

 			                    	e 	Frangible Bulb � liquid filled vile which bursts due to expansion

 

			                     	f 	Bi�metallic on and off may be used only with approval of USAF/LEEE 

 				

				13	Special Features



			 		a 	Corrosive Resistant � 	shall be installed in locations where chemicals, moisture, or other corrosive vapors sufficient to cause corrosion of such devices exists  (NFPA 13, Para. 2-2.5.1*)

 	                    

						1 	Wax or lead 

 

     	               				2 	Coating is dependent upon rating 



						3	Corrosion-resistant coatings shall be applied only by the manufacturer of the sprinkler  (NFPA 13, Para. 2-2.5.2*)



					b 	Sprinkler Guards and Shields - used where subject to mechanical damage  (NFPA 13, Para. 2-2.7)					

 

                				c 	Flush Mounted/Ornamental - shall be permitted to have the operating element above the ceiling and the deflector located near the ceiling where installed IAW their listing

						(NFPA 13, Para. 4-4.1.4.1 - see exception)



             	 			d 	Pull Type � operates automatically but has a manual feature 



			 (c)	Piping and Hangars



				1	Piping Arrangement 

 

                     				a 	Distribution (supply) Main 

 

                 			    	b	Riser � vertical above valve assembly 

 

                     				c  	Feed Main � supplies cross main 

 

			                     	d  	Cross Main � supplies branch lines 

 

			                     	e 	Branch Lines � provide water to heads and installation of heads 

     

				2	Hangars must be provided IAW NFPA 13 unless certified by a registered professional engineer  (NFPA 13, Para. 2-6.1; refer to exceptions)



					a	Threaded sections of rods shall not be formed or bent

						(NFPA 13, Para. 2-6.4.4) 	



					b	Maximum distance between hangars depends on the type and size of pipe  (NFPA 13, Para. 4-14.2.2.1*; see exceptions)



					c	There shall not be less than one hangar for each section of pipe unless sprinklers are closer than 6 feet on center 

						(NFPA 13, Para. 4-14.2.3.1)



					d	The unsupported length of pipe to the end sprinkler depends on the size of the pipe and the pressure  

						(NFPA 13, Para. 4-14.2.3.3)



					e	Cross mains shall have at least one hangar between each two branch lines  (NFPA 13, Para. 4-14.2.4.1) 



					f	Risers shall be supported by pipe clamps or hangars	located on the horizontal connection close to the riser

						(NFPA 13, Para. 4-14.2.5.1)



					g	In multistory buildings, riser supports shall be provided:          							(NFPA 13, Para. 4-14.2.5.3)



						1 	At the lowest level



						2  	At each alternate level



						3  	Above and below offsets



						4  	At the top of the riser



					h	In vertical shafts or  buildings with ceiling heights over 25 feet high, risers shall have at least one support for each pipe section 

						(NFPA 13, Para. 4-14.2.5.4)



			 (d)	Valves and Accessories



		                	1	Post Indicating Valve (PIV)

 

                         			a 	Underground gate valve 

 

                      				b	Controls flow of water from distribution system and supply main 

 

		               	2   	Outside Screw and Yoke Valve (OS&Y) 

 

                         			a 	Used for alarm valve control, sectional  control valves, and control water supply at/near the riser 



                        			 b	Threaded stem is exposed (out) when valve is open 

 

  		                        3 	Check valve in supply main 

 

                      				a	Prevent system water from entering into distribution system 

 					

					b	Required if there is more than one source of water supply

						(NFPA 13, Para. 4-14.1.1.5)



                        			c    	Clapper (alarm valve) on a single wet pipe system equipped with a fire department connection acts as the check valve  

						(NFPA 13, Para. 4-14.1.1.7*)



			             4    	Alarm Valve (clapper) 

 

                     				a 	Wet pipe automatically resets 

 

					b	Others must be manually reset



	                    			c 	Mechanical type valve  (FPHB, 17th Ed., Pg. 5-143)



				     	            1 	Levers and linkage control operation 

 

			               	          	2	Air pressure is released 

 	

     	                   				3 	Releases pressure on diaphragm 

 

               	         				4 	Weight drops and opens clapper 

 

                         				5  	Weight and clapper must be reset after activation 

 

		 	                 	d 	Differential type valve�differences between air pressure and water pressure expressed as a ratio

						(FPHB, 17th Ed., Pg. 5-142)

						(Automatic Sprinkler and Standpipe Systems, 2 Ed., Pg. 307) 	



			                         	1 	Originally, a differential of 5 or 6 to 1 (water pressure to air pressure) was accepted practice, but this has been altered with some designs so that higher air pressures may be used. In a low-differential dry-pipe valve, the differential is usually 1.0 and 1.2 to 1, rather than 5 or 6 to 1common with ordinary differential dry-pipe valves

												

						2 	Maintain air pressure 15 to 20 psi above trip pressure/time 

 

			                         	3 	Alarm connections are from the intermediate chamber 

 

			                          	4 	Reset after operation due to clapper locking open 



                			5	Quick opening devices are required on systems having a capacity of 500 gpm or more to increase the rate of discharge of air or to accelerate the valve opening 

					(NFPA 13, Para. 3-2.4)  (FPHB, 17th Ed., Pg. 5-143 thru 145)



 			                    	a	Exhauster 

 

                          				1 	For use on mechanical or differential valves 

 

			                          	2 	Movement of diaphragm opens auxiliary valve and air dissipates into atmosphere 

 

                          				3 	Closes automatically to prevent water discharge 

 

			                     	b  	Accelerator 

 

			                         	1  	For use on Differential valves ONLY 

 

                         				2 	Movement of diaphragm opens auxiliary valve and system air is admitted to the intermediate chamber 

 

			                          	3 	Drain closes automatically 



                  			6	Retard Chamber 



			                       a 	Prevents False Alarms due to water surges 



			                       b 	Subject to corrosion 



                    			7 	Alarm Test Valve 

 

			                       a  	Used to test alarm device 

 

				            b 	Routes water from supply main to alarm devices 

 

			                       c 	Closed at all times except for test 

 

 			           8  	Alarm shut�off valve 

 

			                       a  	Used to silence/disable alarm devices 

 

			                       b 	When closed, alarm devices will not function during system 

                            				activation 

 

			                       c 	Open at all times to allow alarm devices to function during system 

                              				activation 



		                   	9 	Water Supply Test Pipe (main drain) Valve 

 

			                       a  	Controls draining water from the system riser, systems may 

                              				have other low point drains 

 

                         			b 	Used to conduct a 2 inch riser flow test to check water supply 

 

                    			10  	Inspectors Test Valve 

 

			                       a 	Allows water flow through a 1 inch pipe that is equivalent to 

                              				one sprinkler head operating 



		                          	b 	Used to trip test alarm valve and evaluate system water flow 

 

	                         		c 	Located remote from alarm valve assembly 

 

		(e) 	Fire Department Connections 

 

	                    		1 	Provides supplemental water volume and pressure to systems by connection of hoselines and fire fighting vehicles 



                    			2  	Piping is normally 4 inch in diameter with a check valve installed 

 

                    			3  	Wet pipe systems are supplied above the wet pipe valve (clapper) 



			           4  	Dry pipe systems are supplied below the dry pipe valve (clapper) 

 

		                    	5 	Manifolds may be supplied when  multiple risers are used 

 

		                    	6  	Check valve in Fire department connections 

 

			                      a 	Prevents water flow into piping, siamese connections and out of  hose inlets 

 

			                      b   	Prevents freezing of connections 

 

			                      c  	Allows water to enter system only 



			(f) 	Alarms and supervision  (FPHB, 17 Ed., Pg. 4-30)

											

                    			1 	Water flow detectors (Vane or Paddle type) 

 

 		                        	a 	Paddle type must only be used on wet systems 

 

			                       b 	Activate alarm transmitter and evacuation alarms 

 

		                         	c  	Delays can be provided to prevent false flow 	alarms due to water surges 

 

		                    	2  	Supervisory Devices � Control Valves 

 

			                       a 	Monitor the status of system control valves through the use of the 

                              				building's alarm system 



		                         	b  	Control Valves (OS&Y, PIV) should transmit closed valve warning when valve is closed no more than two turns or 20% of its total travel 

 

	                         		c 	Used to monitor normal positions of control valves 







                    			3  	Supervisory Alarms 

 

                         			a 	Water level 

 

	                         		b 	Fire pumps 

 

	                         		c  	Low Air/Water temperature 

 

			                      d  	Air pressure 

 

	                         		e  	Pressure tanks 

 

                    			4  	Motor Gongs 

 

	                         		a  	Electric powered 

 

                         			b  	Water motor powered 



                         			c 	Drain Presence/Absence is an indication of water or electric 



              		(g) 	Classification of Occupancies	(NFPA 13, Para. 1-4.7)

 

                    			1	Light:  Quantity and / or combustibility of contents is low and fires with relatively low rates of heat release are expected.



                    			2 	Ordinary (Group 1): Combustibility is low, quantity of combustibles is moderate, stockpiles do not exceed 8' and fires with moderate rates of  heat release are expected  (NFPA 13, Para. 1-4.7.2.1*)

 

				3	Ordinary (Group 2):	Quantity and combustibility of contents is moderate to high, stockpiles do not exceed 12' and fires with moderate to high rates of heat release are expected   (NFPA 13, Para. 1-4.7.2.2*)



	                    		4	Extra:  Quantity and combustibility of contents is very high and flammable and combustible liquids, dust, lint, or other materials are present, introducing the probability of rapidly developing fires with high rates of heat release  (NFPA 13, Para. 1-4.7.3)

 

 					a	Group 1:  Little or no flammable or combustible liquids



					b	Group 2:  Moderate to substantial amounts of flammable or combustible liquids or where shielding of combustibles is extensive



				5	Special Occupancies:  Facilities or areas which cannot be assigned a specific classification because of special protection requirements 

					(MIL-HDBK-1008B)  (NFPA 13, Para. 1-4.7.4)



			(h)	Installation Requirements

 

                			1	Maximum distance criteria between sprinkler heads on branch lines or between branch lines for each type or style varies  (NFPA 13, Para. 4-5.3.1)



	                    			a 	Standard Upright and Pendant Spray Sprinkler  (SSU/SSP)  							(NFPA 13, Para. 4-6.3) (refer to NFPA 13, Table 4-6.2)

	

						1	Light hazard - 15’



						2	Ordinary hazard - 15’



						3	Extra Hazard - 12’

							(Exception 1: 12’6’’ if wider than 25’)



						4	High-Piled Storage - 12’

							(Exception 1: 12’6’’ if wider than 25’

			

					b	Standard Sidewall Spray Sprinklers  (NFPA 13, Para. 4-7.3)

						(refer to NFPA 13, Table 4-7.2)



						1	Light hazard - 12’ to 14’ (refer to exceptions)



						2	Ordinary Hazard - 10’  (refer to exceptions)



					c	Extended Coverage SSU/SSP Spray Sprinklers

						(NFPA 13, Para. 4-8.3)  (refer to NFPA 13, Table 4-8.2)



						1	Light hazard - 20’, 18’, 16’ (based on sq. ft. of protection)



						2	Ordinary Hazard - 20’, 18’, 16’, 14’, 12’ 

							(based on sq. ft. of protection)



						3	Extra hazard - 12’, 14’ (based on sq. ft. of protection)



						4	High Pile Storage - 12’, 14’ (based on sq. ft. of protection)



					d	Extended Coverage Sidewall Spray Sprinkler 

						(NFPA 13, Para. 4-9.3)  (refer to NFPA 13, Table 4-9.2)



						1	Light Hazard - 28’



						2	Ordinary hazard - 24’	



					e	Large-Drop Sprinklers  (NFPA 13, Para. 4-10.3)

						(refer to NFPA 13, Table 4-10.2)



						1	Combustible obstructed construction - 100 sq. ft / 10’



						2	All other construction - 130 sq. ft. / 12’



					f	Early Suppression Fast-Response (ESFR) Sprinklers

						(NFPA 13, Para. 4-11.3)  (refer to NFPA 13, Table 4-11.2)



						1	All construction types, sprinkler up to 30’ high - 12’



						2	All construction types, sprinkler up to 40’ high - 10’	



				2	The distance from sprinklers to walls shall not exceed ½ of the allowable distance between sprinklers (NFPA 13, Para. 4-5.3.2)



				3	Sprinklers shall be located a minimum of 4 inches from a wall  

					(NFPA 13, para. 4-5.3.3)



					a	Sidewall Type - see exception (NFPA 13, Para. 4-7.3.3)



					b	Extended Coverage - see exception (NFPA 13, Para. 4-8.3.3)



					c	Extended Coverage Sidewall Type - see exception,

						(NFPA 13, Para. 4-9.3.3)



				

			(i)	Sprinkler Obstructions



				1	Sprinklers shall be a minimum and a maximum below unobstructed 	ceilings  according to the type of sprinkler (NFPA 13, Para. 4-5.4.1)



					a	SSU/SSP - Minimum: 1”  Maximum: 12”  

						(NFPA 13, Para. 4-6.4.1.1)



					b	Sidewall - Minimum: 4”  Maximum: 6”

						(NFPA 13, Para. 4-7.4.1.1)



					c	Extended Coverage - Minimum: 1”  Maximum: 12”

						(NFPA 13, Para. 4-8.4.1.1)



					d	Extended Coverage Sidewall - Minimum: 4”  Maximum: 6”

						(NFPA 13, Para. 4-9.4.1.1)



					e	Large Drop - Minimum: 6”  Maximum: 8”

						(NFPA 13,  Para. 4-10.4.1.1)



					f	ESFR Sprinklers -  (Pendant) Minimum: 6”  Maximum: 14”

								       (Upright)  Minimum: 3”  Maximum: 5”

						(NFPA 13, Para. 4-11.4.1.1)

	

					g	Location of In-Rack Sprinklers - Minimum: 6” to top tier of storage  (NFPA 13, Para. 4-12.4.1)



				2	Sprinklers shall be positioned such that they are located a distance three times greater than the maximum dimension of an obstruction up to a maximum of 24 inches  (i.e. truss webs and chords, pipe, columns, and fixtures)  (NFPA 13, Para. 4-5.5.2.2)



				3	Deflectors shall be parallel to ceilings, roofs, or the incline of stairs 

					(NFPA 13, Para. 4-5.4.2)



				4	A minimum of 18 inches clearance shall be maintained between the top of storage and the deflectors.  Continuous or noncontinuous obstructions less than 18 inches below the sprinkler deflector that prevent the pattern from fully developing shall comply with NFPA 13, Section 4-5.5.2*)  	

					(NFPA 13, Para. 4-5.5.2.2, see exceptions)

 

				5	Upright sprinklers shall be installed with the frame arms parallel to the branch lines  (NFPA 13, Para. 4-3.1.2*)

	

				6	Sprinklers shall be installed under ducts, decks and other obstructions over 4 feet wide  (NFPA 13, Para. 4-5.5.3.1)



					(	All requirements of  Section 4-5 (Position, Location, Spacing, and Use of Sprinklers) shall apply to ALL types of sprinklers except as otherwise indicated in sections 4-6 through 4-12 



			(j)	Vertical Shafts



				1	One sprinkler shall be	installed at the top of the shaft unless it is noncombustible and nonaccessible  

					(NFPA 13, Para. 4-13.2.1, see exceptions)



				2	Where vertical shafts have combustible surfaces, one sprinkler shall be installed at each alternate floor level  (NFPA 13, Para. 4-13.2.2*)



				3	Where accessible vertical shafts have noncombustible surfaces, one sprinkler shall be installed near the bottom  (NFPA 13, Para. 4-13.2.3)



			(k)	Stairways



				1	Sprinklers shall be installed beneath all stairways of combustible construction  (NFPA 13, Para. 4-13.3.1)



				2	In noncombustible stair shafts with noncombustible stairs, sprinklers shall be installed at the top of the shaft and under the first landing above the bottom of the shaft  (NFPA 13, Para. 4-13.3.2, see exception)



 		(2) 	Dry Chemical Systems  (NFPA 17, Para. 3-1.1)



			(a) 	Uses 



			           1  	Flammable or combustible liquids 

 

                			2   	Flammable or combustible gases 

 

                 			3   	Combustible solids which melt when burning 

 

			           	4   	Electrical Hazards (Transformers or Circuit breakers) 

 

			           	5   	Ordinary combustibles using multipurpose dry chemical that can reach all surfaces involved 

 

			           	6   	Grease hoods, duct, and cooking appliance hazards (deep fat) 

 

		             (b) 	Limitations � Not satisfactory	protection for 	(NFPA 17, Para. 3-1.2)			 

                 			1   	Chemicals that contain own oxygen supply, i.e., cellulose nitrate 

 

			           	2   	Combustible metals such as magnesium, titanium, zirconium 

 

			           	3   	Deep�seated fires in ordinary combustibles 

 

			           	4   	Dry Chemical agents should not be used to protect sensitive electronics  						(MIL-HDBK-1008B, Para. 6.5.3)



			(c) 	Operation and Control of Systems 



           			      	1	Automatic detection by means of devices capable of detecting heat, flame, smoke, combustible vapors, or an abnormal condition in the hazard that is likely to produce fire  (NFPA 17, Para. 2-1.1)

 

			           	2   	Operating devices (expellant releases, discharge controls, shutdown equipment) shall be marked to indicate temperature limitations, but all devices shall operate at least from 32°F to +120°F  

					(NFPA 17, Para. 2-4.1.2) 



                 			3	Operating devices shall be designed for the service they will encounter and shall not be readily rendered inoperative or susceptible to accidental operation  (NFPA 17, Para. 2-4.1.1)



			           	4   	Manual Actuators  (NFPA 17, Para. 2-4.2)

                     

					a   	Pull of not more than 	40 lbs force nor a movement of more than 14 inches to secure operation  (NFPA 17, Para. 2-4.2.1)

 

					b	Shall be provided with operating instructions 

						(NFPA 17, Para. 2-4.2.2)



			                     	c	Identify remote manual  controls  (NFPA 17, Para. 2-4.2.3) 

 

					d	At least one manual actuator shall be located no more than 5 feet above the floor and shall be convenient and easily accessible at all times, including the time of fire  (NFPA 17, Para. 3-7.1.3*)



				5	Special Considerations (Shutoff Systems)  (NFPA 17, 3-5)



					a	All shutoff devices shall function with system operation

						(NFPA 17, Para. 3-5.1)



					b	All shutoff systems shall be fail-safe and shall require manual resetting prior to restoration  (NFPA 17, Para. 3-5.4)





					c	Examples:





						1  	Where systems protect hazards that are normally heated, such as deep fat fryers, charbroilers, griddles and ranges in kitchens, the power or fuel supply to heaters shall be shut off automatically upon actuation of the extinguishing systems  (NFPA 17, Para. 3-5.1)



						2  	Where systems protect hazards that have flowing flammable or combustible fluids or gases, the system shall be provided with automatic means to ensure shutoff of  power and fuel valves upon operation of the extinguishing systems 

							(NFPA 17, Para. 3-5.2)



						3  	Where systems protect hazards that have conveyors 	moving flammable or combustible materials or commodities, the conveyors shall be automatically shut off upon operation of the extinguishing systems

							(NFPA 17, Para. 3-5.3)



				6	Supervision of electric- or pneumatic-operated automatic systems shall be  provided unless specifically waived by the AHJ 

					(NFPA 17, Para. 3-7.2, see exception)



				7	The extinguishing system shall be connected to the fire alarm system so that the actuation of the dry chemical system will sound the fire alarm as well as provide the function of the extinguishing system  

					(NFPA 17, para. 3-7.4)

 

 			(d)	Piping	(NFPA 17, Para. 3-9)



				1	Pipe thread compound or tape shall not be used 

					(NFPA 17, Para. 3-9.1.3)



				2	Where the pipe penetrates a hood or duct, the penetration shall have a liquid-tight continuous external weld or shall be sealed by a 	listed device

					(NFPA 17, Para. 3-9.1.4)



				3	The piping system shall be securely supported and shall not be subject to mechanical, chemical or other damage  (NFPA 17, Para. 3-9.1.2)





			(e)	Types of Systems 

 



                 			1 	Total Flood:  Supply of dry chemical permanently connected to fixed piping and nozzles arranged to discharge into an enclosed space or enclosure about the hazard  (NFPA 17, Chapter 4)



					a	Leakage and Ventilation



						1 	The leakage of dry chemical from the protected space shall be minimized since the effectiveness of the flooding system depends upon obtaining an extinguishing concentration of dry chemical   (NFPA 17, Para. 4-2.2)



						2  	Where possible, openings such as doorways, windows, etc., shall be arranged to close before, or simultaneous with, the start of dry chemical discharge or shall be followed

							(NFPA 17, Para. 4-2.2.6)  refer to code



						3 	Where forced-air ventilating systems are involved, they shall be either shut down or closed before, or simultaneous with, the start of dry chemical discharge or NFPA 17, Para. 4-2.2.6.1 shall be followed

							(NFPA 17, Para. 4-2.2.2)  (read Para. 4-2.2.6.1)



						4  	The quantity of dry chemical and the flow rate shall be sufficient to create a fire extinguishing concentration in all parts of the enclosure  (NFPA 17, Para. 4-2.2.3*)







					b	Rate of Application



						1 	In engineered systems, the rate of application shall be such that the design concentration in all parts of the enclosure shall be obtained within 30 seconds  

							(NFPA 17, Para. 4-2.2.5.1)



						2  	Unclosable openings having areas in excess of 1 percent but not exceeding 5 percent of the enclosure shall be  compensated for by the use of supplemental dry chemical applied through the regular distribution system 

							(NFPA 17, Para. 4-2.2.6, see exception)



						3  	Unclosable openings having areas in excess of 5 percent but not exceeding 15 percent of the enclosure shall be compensated for by the use of supplemental dry chemical applied simultaneously by local application over the opening (NFPA 17, Para. 4-2.2.6, see exception)



						4  	For ventilating systems that will not be shut down, supplementary dry chemical shall be added through the regular distribution system 

							(NFPA 17, Para. 4-2.2.6.1, read code)



		                	2	Local Application:  Supply of dry chemical permanently connected to a

					system of fixed piping with  nozzles arranged to discharge directly onto the fire (NFPA 17, Chapter 5)

 

					a	Shall be used for the extinguishment of fires in flammable or combustible liquids, gases and shallow solids where the hazard is not enclosed or where the enclosure does not conform to the requirements for total flooding  (NFPA 17, Para. 5-1)



						1 	Dip tanks



						2  	Spray booths



						3 	Deep fat fryers



					b	The hazard shall be so isolated from other hazards or combustibles that fire will not extend outside the protected area  	

						(NFPA 17, Para. 5-2.1)



						(	Note:  Protection of the entire hazard may require the combined use of local application and total flooding systems



					c	The hazard shall include all areas that are or might become coated by flammable or combustible liquids, or shallow solid coatings that might extend fire outside or lead fire into the protected area  

						(NFPA 17, Para. 5-2.1)



		                 	3	Hand Hose Line:  Hose and nozzle assembly connected to a supply

                     				of dry chemical  (NFPA 17, Para. Chapter 6)

 

					a	Shall be permitted to supplement fixed nozzle fire protection systems or portable fire extinguishers for the protection of specific hazards  (NFPA 17, Para. 6-1.2)



					b	Separate supplies of dry chemical shall be provided where hand hose lines may be used on a hazard that also is protected by a fixed system  (NFPA 17, Para. 6-1, see exception)



					c	These systems shall not be used as a substitute for dry chemical fire extinguishing systems equipped with fixed nozzles except where approved by the AHJ  (NFPA 17, Para, 6-1.2)

					





					d	Hand hose lines shall have a sufficient quantity of dry chemical to permit its effective use for a minimum of 30 seconds 

						(NFPA 17, Para. 6-3.1)



					e	All personnel who are likely to use this equipment shall be kept properly trained in its operation and in the firefighting techniques applicable to this equipment  (NFPA 17, Para. 6-4)



				4	Pre-Engineered Systems  (NFPA 17, 	Chapter 7)



					a	Shall be installed to protect hazards within the limitations of the listing  (NFPA 17, Para. 7-1)



					b	Pre-engineered systems may have special limitations,	 flow rates, and methods of application that differ from the requirements specified in Chapters 1 through 5 of NFPA 17  

						(NFPA 17, Para. A-7-1)



				5	Restaurant Hood, Duct, and Cooking Appliance Systems  

					(NFPA 17, Para. 7-3)



					a	A fusible link or heat detector shall be provided above each cooking appliance or group of appliances protected by a single nozzle  (NFPA 17, Para. 7-3.1.1, see exception)



					b	All cooking appliances protected by an extinguishing	 system shall be provided with an automatic means to ensure the shutdown of fuel or power to the protected appliances upon system actuation  (NFPA 17, Para. 7-3.2, see note)



			(f)	Agent Characteristics				

												

 				1	The type of dry chemical used in the system shall not be changed unless proved to be changeable by a testing laboratory, recommended by the manufacturer of the equipment and approved by AHJ  

					(NFPA 17, Para. 2-6.1*)



				2	CAUTION:  Types of Dry Chemical 	shall not be mixed.  Mixtures of 

					certain dry chemicals can generate dangerous pressures and form lumps

				

				3	Sodium Bicarbonate  (	NFPA 17, Para. A-2-6.1)

 											

                     				a 	All Class B and C fires 

 

                     				b 	Recommended for use on cooking oils and fats 

 

			                     	c  	In combination with oils and fats, it forms a type of soap (foam) on the liquid surface.  This reaction is termed "Saponification" 



					d	Not generally recommended for Class A



                 			4   	Salts of Potassium 

 

			                     	a 	All Class B and C fires 

 

			                     	b 	More effective chemically with class B fires than Sodium Salts, except those in deep fat fryers and other cooking equipment. 



					c	 Not generally recommended for Class A



		                 	5   	Multipurpose Chemicals 

 

			                     	a   	Base is Monoammonium Phosphate 

 

			                     	b 	Similar effectiveness on Class B and C fires as other chemicals 

 

			                     	c 	Does not have a Saponification characteristic and should not be used for deep fat fryers 

 

                     				d  	Effective for Class A fires 



			(g)	Expellant Storage 



				1	The dry chemical container and expellants gas assemblies utilizing nitrogen shall be located where the ambient temperature is normally �40°F to +120°F  (NFPA 17, Para. 3-8.3.2*) 

                         

		                       2 	Assemblies utilizing carbon dioxide shall be located where the ambient temperature is normally +32°F to +120°F  (NFPA 17, Para. 3-8.3.2*)  



		(3)	Gaseous Extinguishing Systems (NFPA 12 - CO2; NFPA 12A - Halon) 				

               		(a)	Uses (NFPA 12, Para. 1-4.2; NFPA 12A, Para. 1-4.2)



			           1	Gaseous / Liquid flammable materials 				

 											

                    			2   	Electrical transformers, switches, circuit breakers, rotating equipment and electronic equipment 

  

		                       3 	Class "A" material (wood, paper, and textiles) 

 

				4   	Hazardous Solids 

 

				5	Engines 

    

 			(b)	Limitations 

 

				1	Chemicals containing O2 such as cellulose nitrate and gun powder 

 

 				2   	Reactive metals such as Potassium, Magnesium, Uranium, and Titanium 

 

				3	Metal Hydrides 

 

				4   	Organic Peroxides and Hydrazine 



			(c)	Hazards to Personnel



				1	The discharge of halon or CO2  dioxide in fire extinguishing concentration creates serious hazards to personnel such as reduced visibility and suffocation (NFPA 12, Para. 1-5.1); ... such as dizziness, impaired coordination, and disturbances in cardiac rhythm 

					 (NFPA 12A, Para. 1-5.1.1)



				2	Suitable safeguards shall be provided to ensure prompt evacuation and prevent entry into hazardous atmospheres and also to provide means for prompt rescue of any trapped personnel  

					(NFPA 12, Para. 1-5.1.1, NFPA 12A, Para. 1-5.1.2)



				3	These safeguards may	 include:					

					(NFPA 12A, Para. A-1-5.1.2)



					a	Provision of adequate 	aisle ways, routes of exit and keeping them clear at all times



					b	Provision of emergency lighting and directional signs as necessary to ensure quick, safe evacuation

 

					c	Provision of alarms within such areas that will operate immediately upon detection of the fire



					d	Provision of only outward-swinging, self-closing doors at exits from hazardous areas, and, where such doors are latched, vision of panic hardware



					e	Provision of continuous alarms at entrances to such areas until the atmosphere has been restored to normal



					f	Provision of warning and instruction signs at entrances to and inside such areas 

						(Required for Halon Systems in NFPA 12A, Para. 2-3.5.5)



					g	Provision of instruction and drills for all personnel within or in the vicinity of such areas



					h	Provision of means for prompt ventilation of such areas



			(d)	Electrostatic Charging	  (NFPA 12, Para. 1-4.2.2)



				1	Electrostatic charging of non-grounded conductors may occur during the discharge of liquefied gases  (NFPA 12A, Para. 1-4.2.4) 



				2	Carbon dioxide fire extinguishing systems protecting areas where explosive atmospheres could exist shall utilize metal nozzles and the entire system shall be properly grounded  (NFPA 12, Para. 1-4.2.2*)



				3	Objects exposed to discharge from carbon dioxide nozzles shall be grounded to dissipate possible electrostatic charges 

					(NFPA 12, Para. 1-4.2.2*)



				4	See NFPA 77, Recommended Practice on Static Electricity, for guidance

					concerning Halon Systems.



			(e) 	Operation and Control of Systems 



				1	Automatic detection and automatic actuation shall be used  

					(NFPA 12, Para. 1-7.1.1; NFPA 12A, Para. 2-3.1.1, see exceptions)			

				2	Automatic detection shall be by any listed or approved method or device capable of detecting and indicating heat, flame, smoke, combustible vapors, or an abnormal condition in the hazard that is likely to produce fire  (NFPA 12, Para. 1-7.2*; NFPA 12A, Para. 2-3.2.1*) 



		                 	3	Operating devices shall be designed for the service they will encounter and shall not be readily rendered inoperative or susceptible to accidental operation  (NFPA 12, Para. 1-7.3.2; NFPA 12A, Para. 2-3.3.3)  

 

		                 	4   	Operating devices shall be normally designed to function properly from      -20°F to 150°F or marked to indicate temperature limitations  

					(NFPA 12, Para. 1-7.3.2; NFPA 12A, Para. 2-3.3.3) 



                 			5   	Manual Actuators  (NFPA 12, Para. 1-7.3.7) 

 											

                     				a   	Pull of not more than 40 lbs. force nor a movement of more than 14 inches to secure operation  (NFPA 12A, Para. 2-3.3.7) 

 

			                     	b	Identify Remote Manual Controls as to the hazard they protect (NFPA 12A, Para. 2-3.3.10)

						... as to the function they perform, and the method of operation  (NFPA 12, Para. 1-7.3.9)

					

					c	At least one manual actuator shall be located no more than 4 feet above the floor for CO2 or 5 feet above the floor for Halon, 	and shall be convenient and easily accessible at all times  

						(NFPA 12, Para. 1-7.3.7 and 1-7.3.4)

						(NFPA 12A, Para. 2-3.3.7 and 2-3.3.5)									

					d	Abort switches shall not be used on CO2 systems  

						(NFPA 12, Para. 1-7.3.10)



					e	Abort switches are not recommended for Halon Systems, however, where provided they shall be only within the protected area and shall be of a type that requires constant manual pressure to cause abort... (NFPA 12A, Para. 2-3.5.3* , refer to code)



				6	All shutdown devices shall be considered integral parts of the system and shall function with the system operation  

					(NFPA 12, Para. 1-7.3.8, see exception; NFPA 12A, Para. 2-3.3.9)			

				7	Supervision shall be provided unless specifically waived by the AHJ  (NFPA 12, Para. 1-7.4, see exception)



				8	Audible and highly visible predischarge alarms shall be provided to give positive warning of a discharge where hazard to personnel could exist  (NFPA 12, Para. 1-7.5; NFPA 12A, Para. 2-3.5.2)

					(refer to both codes)



 			(f)	Distribution System					

												

				1	The piping system shall be securely supported with due allowance for agent thrust forces, thermal expansion and contraction, and shall not be subject to mechanical, chemical or other damage

					(NFPA 12, Para. 1-9.2*)



				2	The discharge nozzles shall be provided frangible discs, blow-off caps, or other suitable devices where clogging by external foreign materials is likely  (NFPA 12, Para. 1-9.4.5; NFPA 12A, Para. 2-2.5.4)



			(g)	Types of Systems 



                 			1   	Total flood:  Agent supply permanently connected to fixed piping and nozzles arranged to discharge into an enclosed space or enclosure about the hazard  (NFPA 12, Para. 2-1.1)

 

					a	Leakage and Ventilation  (NFPA 12, Para. 2-2.2)



						1  	The leakage of agent from the protected space shall be minimized since the effectiveness of the flooding system depends upon obtaining an extinguishing concentration



						2 	Where possible, openings such as doorways, windows, etc., shall be arranged to close before, or simultaneous with, agent discharge  (NFPA 12, Para. 2-2.2.1)



						3 	Where possible, forced-air ventilating systems shall be either shut down or closed before, or simultaneous with, agent discharge  (NFPA 12, Para. 2-2.2.2)



					b	Where it is not possible, additional quantities of agent shall be provided to compensate  (NFPA 12, Para. 2-3.5.2)	

			

                 			2	Local Application:  Agent supply permanently connected to a system of fixed piping with nozzles arranged to discharge directly into the fire  (NFPA 12, Para. 3-1.1) 

 

					a	Shall be used for the extinguishment of fires in flammable or combustible liquids, gases and shallow solids where the hazard is not enclosed  (NFPA 12, Para. 3-1.2)



					b	The hazard shall include all areas that are or might become coated by flammable or combustible liquids, or shallow solid coatings that might extend fire outside or lead fire into the protected area  (NFPA 12, Para. 3-2.1)



                 			3	Hand Hose Line:  Hose and nozzle assembly connected to an agent supply (NFPA 12, Para. 4-1.1) 

 

					a	Shall be permitted to supplement fixed nozzle fire protection systems or portable fire extinguishers for the protection of specific hazards for which the agent is suitable (NFPA 12, Para. 4-1.2)  

    

					b	These systems shall not be used as a substitute for dry chemical fire extinguishing systems equipped with fixed nozzles except where approved by the AHJ  (NFPA 12, Para. 4-1.2)

					

					c	Hand hose lines shall have a sufficient quantity of agent to permit its effective use for a minimum of 1 minute 

						(NFPA 12, Para. 4-4.1)



			(h)	Agent Supplies



				1	The amount of agent in the system shall be at least sufficient for the largest single hazard protected or group of hazards that are protected simultaneously  

					(NFPA 12, Para. 1-8.1*; NFPA 12A, Para. 2-1.1.1)



					a	Storage containers shall be so located and arranged to facilitate inspection, maintenance and recharging  

						(NFPA 12, Para. 1-8.4; NFPA 12A, Para. 2-1.3.1)



					b	Storage containers shall be located as near as possible to the hazards they protect, but not where they will be exposed by fire or explosion in these hazards  

						(NFPA 12, Para. 1-8.4.1; NFPA 12A, Para. 2-1.3.2)



					c	Storage containers shall not be located so as to be subject, to severe weather conditions or be subject to mechanical, chemical or other damage  

						(NFPA 12, Para. 1-8.4.2; NFPA 12A, Para. 2-1.3.3)



				2	Carbon Dioxide



					a	High Pressure Cylinders



						1	Rechargeable cylinders designed to hold CO2 in liquid form at ambient temperatures  

							(NFPA 12, Para. 1-8.5)



						2	In a multiple cylinder system, all cylinders supplying the same manifold outlet for distribution 	of agent shall be interchangeable and of one select size

							 (NFPA 12, Para. 1-8.5.4)



						3	Ambient Storage Temperatures  

							(NFPA 12, Para. 1-8.5.5)



							a 	Local Application:  32°F to 120°F



							b 	Total Flood:  0°F to 130°F	



					b	Low Pressure Storage Containers



						1	Containers shall be designed to maintain a nominal pressure of 300 psi corresponding to a temperature of approximately 0°F  (NFPA 12, Para. 1-8.6)



						2	The pressure container shall be insulated and equipped with automatically controlled refrigeration or heating, or both if necessary  	(NFPA 12, Para. 1-8.6.3)



 				3	Halon 1301 (NFPA 12A)



					a	Shall be stored in containers designed to store the agent in liquefied form at ambient temperatures

						(NFPA 12A, Para. 2-1.4.1)



					b	Filled containers must be returned for	 recycling or recovery 	of the agent when no longer needed  (NFPA 12A, Para. 2-1.4.2)



					c	A reliable means of indication shall be provided to determine the pressure in refillable containers  (NFPA 12A, Para. 2-1.4.4)



					d	In a multiple cylinder system, all cylinders supplying the same manifold outlet for distribution of agent shall be interchangeable and of one select size and charge  (NFPA 12A, Para. 2-1.4.6)



					e	Storage temperatures shall not exceed 130°F nor be less than         -20°F  unless the system is designed for proper operation with storage temperatures outside this range			 (NFPA 12A, Para. 2-1.4.7)



	         	Standpipe Systems  (NFPA 14) 					

 

 			(a)	Types of Systems  (NFPA 14, Para. 3-2)



			            1	Wet Systems:



					a	Automatic Wet system has a water supply that is capable of supplying the system demand automatically 

 

					b	Manual Wet system is connected to a small water supply for the purpose of maintaining water within the system, but is not capable of delivering the system demand



                 			2 	Dry systems: shall only be used where piping is subject to freezing  

					(NFPA 14, Para. 3-5.1)

											

					a	Automatic Dry Standpipe System:   is normally filled with pressurized air.  Through the use of a dry pipe valve admits water to the system upon opening a hose valve.  The water supply is capable of supplying the system demand  (NFPA 14, Para. 3-2)



					b	Semi-Automatic Dry System :  is arranged to admit water to the system upon the activation of a remote control device at a hose station through the use of a deluge valve.  The water supply is capable of supplying the system demand



					c	Manual Dry System:  does not have a water supply attached to the system



            		(b) 	Classification  (NFPA 14, Para. 3-3)

											

				1   	Class I   (NFPA 14, Para. 3-3.1)



			                     	a 	Large hose (2 ½") 

                                                                  

			                     	b 	For use by fire department personnel and those trained in the use of heavy hose streams 

 

					c	Class I systems shall be provided with 2 ½" hose connections in the following locations: 	 (NFPA 14, Para. 5-3.2)



						1 	At each intermediate landing between floor levels in every required exit stairway  (see exception) 



						2 	On each side of the wall adjacent to exit openings of horizontal exits



						3 	In each exit passageway at the entrance from building areas into the passageway



						4 	At the highest landing 	of stairways with stairway access to the roof, and on the roof where stairways do 	not access the roof an additional  2 ½" hose connection shall be provided at the hydraulically most remote riser to facilitate testing of the system



						5 	Additional connections may be required in locations of excessive travel distances  (NFPA 14, Para. 5-3.2(f)); 

							(NFPA 14, Para. A-5-3.2(f))

 

                 			2	Class II  (NFPA 14, Para. 3-3.2)



			                     	a 	Small hose (1 ½") (see exception)

 

                     				b 	For use primarily by building occupants or by the fire department during initial response

 

		                 	3   	Class III  (NFPA 14, Para. 3-3.3)



			                     	a 	Capable of providing Class I or II service (see exceptions)



			                     	b 	Reducer is normally installed with hose 



 			(c)	Installation Requirements



				1	Class I standpipe systems shall be provided in the stair towers of buildings four stories or more in height  (MIL-HDBK-1008B, Para. 6.4.1(a))



				2	These systems shall not include hoses

					(MIL-HDBK-1008B, Para. 6.4.1(a))



				3	Class I standpipe systems shall also be provided in facilities where it is not practical to reach major portions of the building with fire fighting hose lines extended from the exterior of the building, regardless of building height  (MIL-HDBK-1008B, Para. 6.4.1(b))



				4	Class II and Class III standpipes shall not be permitted  

					(MIL-HDBK-1008B, Para.  6.4.2)			 



				5	Standpipes and lateral piping supplied by standpipes shall be located in enclosed exit stairways or shall be protected by a degree of fire resistance equal to that required for enclosed exit stairways in the building in which they are located  (NFPA 14, Para. 4-1.2.2, see exception)



		(d) 	Fire Department Connections  (NFPA 14, Para. 4-3*)



				1	Connections shall be provided for each system IAW

					(NFPA 14, Para. A-5-1, refer to code)



				2	No shut�off valve between the Fire Department connection and the system  (NFPA 14, Para. 4-3.1)

 

		                  	3   	A listed check valve shall be installed in each fire department connection and located as near as practicable to the point where it joins the system (NFPA 14, Para. 4-3.2)

                   

		                  	4	Fire department connections shall be on the street side of buildings, fully visible and recognizable from the street or nearest point of fire department apparatus accessibility, and shall be located and arranged so 	that hose lines can be attached to the inlets without interference from nearby objects  (NFPA 14, Para. 4-3.5.1)  



				5	Each fire department connection shall be designated 	by a sign having raised letters, at least 1 inch in size cast on the plate or fitting, reading “STANDPIPE"  (NFPA 14, Para. 4-3.5.2)



				6	Where a fire department connection services only a portion of a building, a sign shall be attached indicating the portions of the building served  	

					(NFPA 14, Para. 4-3.5.3)



				7	Fire department connections shall be located not less than 18 inches nor more than 48 inches above the level of the adjoining ground, sidewalk, or grade surface  (NFPA 14, Para. 4-3.6)  





			(e)	Support of Piping



				1	Standpipe supports shall be provided at the lowest level, at each alternate level above the lowest level, and at the top of the standpipe 

					(NFPA 14, Para. 4-4.1.2)



				2	Horizontal piping from the standpipe to hose connections that are more than 18 inches in length shall be provided with hangers  

					(NFPA 14, Para. 4-4.2.1)



				3	Horizontal piping hangers shall be spaced at a maximum separation distance of 15 feet  (NFPA 14, Para. 4-4.2.2)



			(f)	Design Criteria



				1	The maximum pressure at any point in the system at any time shall not exceed 350 psi  (NFPA 14, Para. 5-2*)



				2	Hose connections shall be unobstructed and shall be located not less than 3 feet nor more than 5 feet above the floor  (NFPA 14, Para. 5-3.1)



				3	Separate standpipes shall be provided in each required exit stairway  (NFPA 14, Para. 5-4)



				4	Where two or more standpipes are installed in the same building or 	section of building, they shall 	be interconnected at the bottom  

					(NFPA 14, Para. 5-5)



				5	Class I and III standpipes shall be at least 4 inches in size  

					(NFPA 14, Para. 5-6.1)



				6	Standpipe systems shall be hydraulically designed to provide	 the required water flow rate at a minimum residual pressure of 100 psi at the outlet of the hydraulically most remote 2 ½ inch hose connection  

					(NFPA 14, Para. 5-7*(a))



				7	Residual pressure requirement specified in NFPA 14 may be omitted for buildings under 150 feet in height where fire department apparatus are expected to boost pressure in standpipe systems  

					(MIL-HDBK-1008B, Para. 6.4, Exception)



				8	For Class I and III systems, the minimum flow rate for the hydraulically most remote standpipe shall be 500 gpm 

					(NFPA 14, Para. 5-9.1.1, refer to code and exceptions)



			(g)	Water Supply



				1	Automatic and semiautomatic standpipe systems shall be attached to an approved water supply capable of supplying system demand

					(NFPA 14, Para. 7-1.1)



				2	Manual standpipe systems shall have an approved water supply accessible to a fire department pumper  (NFPA 14, Para. 7-1.1)



				3	The minimum water supply for Class I and Class III systems shall be sufficient to provide the system demand for a period of at least 30 minutes 	 (NFPA 14, Para. 7-2)



		(5)	Water Spray Systems 

 

	             	(a) 	Definition � Refers to use of water that has a predetermined pattern, particle size, velocity and density, and is discharged from specially designed nozzles or devices 

				(FPHB, 17th Ed., Pg. 5-213) 

 

	             	(b) 	Uses (NFPA 15, Para. 1-6)						

 											

                 			1	Extinguishment of fire and all protected surfaces shall be cooled sufficiently to prevent flashback occurring after the system is shut off

					(NFPA 15, Para. 4-3.1.1)



				2	Control the rate of burning, limiting heat release until there has been time for the burning material to be consumed, for steps to be taken to shut off  the flow of leaking material, or until the burning material can be otherwise extinguished  (NFPA 15, Para. 4-4.1.1)



				3	Exposure protection shall operate as intended for the anticipated duration of the exposure fire  (NFPA 15, Para. 4-5.1.1*)



				4	Prevent materials from igniting by using the spray to dissolve, dilute, disperse, or cool flammable or combustible vapors, gases, or hazardous materials before they are exposed to an ignition source

					(FPHB, 17 Ed., Pg. 5-214; NFPA 15, Para. 4-6.1)  



			(c)	Water spray is acceptable protection for hazards involving:  

				(NFPA 15, Para. 1-5.2)



		             	1 	Gaseous and liquid flammable materials 

 

 				2	Electrical hazards such as transformers, oil switches, motors, cable trays and cable runs 

 

 				3	Ordinary combustibles such as paper, wood, and textiles

 

				4	Certain hazardous solids 



			(d)	Water spray system design shall be entrusted only to responsible persons fully experienced in this field.  This is a specialized field of sprinkler system installation that is a trade in itself  (NFPA 15, Para. 1-1.1; NFPA 15, Para. 4-1*)

      

 			(e)	Systems shall be operable by automatic means with supplementary manual tripping means (NFPA 15, Para. 9-3.7)



			(f)	Manual controls shall not require a pull of more than 40 pounds nor	 a movement of more than 14 inches  (NFPA 15, Para. 2-7.2.4)



			(g)	Spray Nozzles



				1	Nozzles of one type can not be substituted for nozzles of another type        (FPHB, Pg. 5-216)



				2	May be placed in any position	 necessary to obtain proper coverage of the protected area (NFPA 15, Para. 3-2.3, refer to code for details)



				3	Main pipeline strainers shall be provided for all systems utilizing nozzles with waterways less than 3/8"  (NFPA 15, Para. 3-4.6.1*)



				4	Individual or integral strainers shall be provided at each nozzle where water passageways are smaller than 1/8"  (NFPA 15, Para. 4-11.3)

	

				5	Blowoff caps are provided to 	protect the interior of the piping and 	nozzles located in areas containing paint vapor, corrosive vapors, dusts or other foreign matter  (FPHB, 17th Ed., Pg. 5-217)



				6	Other caps and plugs may be attached to the nozzles to allow them to retain water in the piping system, and thus reduce the time between the operation of the deluge valve and the discharge of the water spray 

					(FPHB, 17th Ed., Pg. 5-217)



			(h)	One or more fire department connections shall be provided

				(NFPA 15, Para. 3-4.3.1*, see exceptions)



			(i)	Valves controlling water spray systems shall be in the open position and properly sealed, locked, or supervised  (NFPA 25, Para. 7-3.7.1)



Inspection and Testing of Installed Fire Protection Equipment  (IAW NFPA 1031)



(1)	Documentation 
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3-3.7          		(a)	AF Form 1071 or computer recorded, Maintenance Record for Fire Equipment 

 

        			(b)	AF Form 1487, Fire Prevention Visit Report 

 

        			(c)	AF Form 332, Work Request 



			(d)	Contractor work report 

 

       			(e)	Charts and checklists 



			(f)	AF Form 1027, Waterflow Test Record



			Fire Alarm Systems Inspection



          			(a)	Visual inspections shall be performed IAW NFPA, Standard 72, Chapter 7 and 					AFM 91-37 (NFPA 72, Para. 7-3.1*, see exceptions)

 

 			(b)	The visual inspection shall be made to ensure that there are no changes that can 					affect equipment performance 

				(NFPA 72, Para. 7-3.1*)



		 		1	Building modifications



				2	Occupancy/Hazard changes



				3	Environmental effects



			(c)	Visual Inspection Frequencies



				1	Monthly  (AFM 91-37, Table 3-1)



				2	Acceptance/Reacceptance tests require a visual inspection of all equipment 						and components  (NFPA 72, Table 7-3.1)



       			(d)	Inspection process for fire detection systems 

 

         				1	Observe system control panels for normal/abnormal indications such as 						power supply, faults, trouble, or other indications of the need for 							maintenance 



				2	Inspect batteries for corrosion or leakage, electrolyte level in lead acid 						batteries, tightness of connections, and, if necessary, clean and coat battery 					terminals and connections  (NFPA 72, Table 7-2.2)  



             			3	Check for changes in partitions and floor plans since detector installation 

 

              			4	Identify automatic detection/supervisory devices that require replacement 						due to physical damage  (AFM 91-37, Para. 3.6.2; 3.6.5.6) 

 

5	Check to insure all system components are secured properly, independently 	of their attachment to the circuit conductors  

					(NFPA 72, Para. 5-1.3.2)



          				6	Ensure detectors are those selected for the application 

					(NFPA 72, Para. 1-5.1.2)



              			7	Communications circuits and equipment installed in a location that is 						classified in accordance with Article 500 of NEC 70 (Hazardous 							‘Classified’ Locations) shall comply with the applicable requirements of 						NEC 70, Chapter 5  (NFPA (NEC) 70, Art. 800-7) 



              			8	Painted devices, including pull boxes, shall be replaced

					(AFM 91-37, Para. 3.6.1; 3.6.2; 3.6.3.6)



				9	Inspect beam type photoelectric smoke detectors for burned out light 						sources and dirt or paint on lenses and filters  (AFM 91-37, Para. 3.6.3.6)



          				10	Clean flame detector lenses, because deposits on lens may block view of a 						critical area or a gradual buildup of contaminants, undetectable to the 						human eye, may completely blind a detector  (AFM 91-37, Para. 3.6.4.4)

 

				11	Evaluate location and mounting of notification appliances

					(NFPA 72, Chapter 6, multiple references 6-1 thru 6-8)



          				12	Pull boxes should be  counted to ensure that none have been concealed or 						removed   (AFM 91-37, Para. 3.6.1.3)



13	Check manual boxes for damage, accessibility, and height above floor level. Box locations must be visible

					(NFPA 72, Para. 3-8.1.1 and 3-8.1.2)

					(NFPA 72, Para. 5-8.1.1 and 5-8.1.2); (NFPA 72, Chapter 7)

 

               			14	Facility occupants knowledge of the system notification and use must be 						evaluated 



				15	Lightning protection equipment (i.e. transient suppressors) shall be 						inspected IAW manufacturer specifications  (NFPA 72, Table 7-2.2)

	

		         	(e) 	Household Warning Systems  (NFPA 72, Chapter 2)

 

             			1	Detection devices must not have excessive dust or dirt accumulation 

 

				2	Devices that have been painted shall be replaced 

 

		             	3	Visible "Power On" indicator shall be provided for detectors 

 

		        	   	4	Equipment shall not be subject to loss of power by a wall switch 

 

	 	    	  	5	Fixed temperature detectors shall have a temperature rating of at 

                 				least 25(F, but not more than 50(F above normal ambient conditions 

 

             			6	Equipment shall be mounted so that it is supported independently of its 

                 				attachment to wiring 

 

 	 	 		7	Detectors shall not be located within a dead air space 

 

				8	Check for obstructions to detectors which may cause delayed alarms, 

                 				E.G., recessed or flush mounted, low on walls 



			Fire Alarm System Testing



          			(a)	Testing:  Conducting periodic physical checks on systems to insure operational 					capability 

 

               			1	Testing requirements and procedures are governed by: 

 

                     				a	AFM 91�37 

 

                     				b	National Fire Alarm Code, NFPA Standard 72 

 

               			2	Testing is conducted by Civil Engineer craftsmen, contractors, or those 						responsible for system  maintenance (team concept) 

					(AFI 32-2001, Para. 3.4.1)

 

               			3	Fire Protection personnel assist in testing and maintaining systems as 						necessary and also monitor installed systems, provide technical expertise 						upon request 

 

              			 4	Systems maintained by contract will be certified according to NFPA 						Standards 

 	

			(b)	Notification of Occupants  (NFPA 72, Para. 7-1.3.1)



				1	Notify occupants and monitoring agency (FD) prior to and immediately 						following test

			

				2	Establish a contingency plan for notification in the event of fire.



			(c)	Acceptance Testing  (NFPA 72, Para. 7-1.6; 7-1.6.1; 7-1.6.2)



				1	Test 100% of the fire alarm system, its components and its functions

					(NFPA 72, para. 7-1.6.2.1) 

					(see formal interpretation 93-1, reference 7-1.6

					 National Fire Alarm Code Handbook (1996), Pg. 257)



				2	NFPA 72, Table 7-3.2 lists the specific items to be tested



				3	NFPA 72, Table 7-2.2 describes the methods for each test   



			(d)	Reacceptance Testing  (NFPA 72, Para. 7-1.6; 7-1.6.2*; 7-1.6.2.1)



				1	Required after any deletion, addition, modification, repair, adjustment to 						system hardware or wiring and/or change to software



				2	Test 100% of all affected components, circuits, system operations, and 						software functions



				3	Test 10% of initiating devices not directly affected, up to 50 devices

	

			(e)	NFPA Test Methods  (NFPA 72, Para. 7-2.2)



				1	Frequencies listed in NFPA 72, Table 7-3.2  



				2	Cross referenced to the description of test methods located in NFPA 72, 						Table 7-2.2



				3	Example:  Alarm Notification Appliances  (NFPA 72, Table 7-3.2)



					a	Annual 



					b	NFPA 72, Table 7-2.2 reference 14

	

			(f)	AFM 91-37 Test Requirements

	

				1	Testing frequencies are listed in AFM 91-37, Table 3-1



				2	Testing methods are described throughout AFM 91-37, Chapter 3



				3	Operational test of initiating and signaling circuits 

 

                   				a	Populated buildings will be tested monthly 

 

                   				b	Unpopulated buildings will be tested quarterly 

 

               			4	Test manual fire stations (pull boxes) semi�annually 

 	

				5	Operational test of spot type heat detectors  (AFM 91-37, Para. 3.6.2.1)



a	Semi-annually on a rotational basis to insure that all devices will be tested over a five year period



					b	Select at least one detector from each initiating circuit

	

				6	Operational test of Line type heat detectors  (AFM 91-37, Para. 3.6.2.2)



					a	Test reusable line type detectors semi-annually



					b	Test rosettes in a rate of rise tubing loop on a rotational basis so all 							rosettes are tested at least every five years



					c	Test nonreusable line type fixed temperature detectors semi-annually with the test switch that is provided on the end of the cable

	

				7	Operational test of smoke detectors  (AFM 91-37, Para. 3.6.3.3)



					a	Unless the test is intended to test auxiliary functions, disconnect or 							bypass before the test



					b	Spot type- Test at least one detector in each initiating circuit 							monthly on a rotational basis so that all detectors are tested 								semiannually



					c	Beam type- Test each detector semi-annually

	

				8	Operational test of flame detectors  (AFM 91-37, Para. 3.6.4.3)



					a	Test at least one detector in each initiating circuit monthly on a 							rotational basis so that all detectors are tested semiannually



					b	Test UV detectors with the built-in optical integrity test feature 							during the monthly inspection  (AFM 91-37, Table 3-1) 



				9	Waterflow detectors are operationally tested quarterly

					(AFM 91-37, Table 3-1)



				10	Supervisory initiating devices are tested annually 



				11	Indicating devices are operationally tested monthly



				12	Other test requirements are listed in AFM 91-37, Table 3-1	



			(g)	Household Warning 

 

             			1	AC primary powered detectors shall be tested monthly 

 

             			2	DC primary powered detectors shall be tested weekly 

					(common recommendation of manufacturers)

 

   				3	Test methods are recommended by manufacturer



			Automatic Sprinkler Inspection  (AFM 91-37, Chapter 5)

	

			(a)	Weekly Inspection  (AFM 91-37, Table 5-1)



				1	Check air and water pressure in dry pipe systems



                				a	Leakage resulting in pressure losses greater than 10 psi per week 							must be repaired  (AFM 91-37, Para. 5.8)

 

			                	b	Dry pipe valve enclosure maintained at a minimum temperature of 							40(F  (AFM 91-37, Para. 5.8) 



		     		2	Check the supervisory air in pre�action systems 



				3	Check water levels in tanks



				4	Check water level and air pressure in pressure tanks



				5	Start fire pumps



				6	Check fuel supply to engine drivers



			(b)	Monthly Inspection



				1	Inspect Fire Department Connections.



				2	Inspect control valves for open position.



				3	Check alarm devices for:



					a	physical damage



					b	secure electrical connections



				4	Inspect water pressure gauges:



					a	record proper pressures



					b	condition of gauges 



				5	Inspect retarding chambers and drains for leaks.  

	

			(c)	Quarterly Inspection



				1	Check priming water level in dry pipe systems.



				2	Inspect check valves, water flow meters and backflow preventers	

	

			(d)	Annual visual observation of physical condition, proper installation, and 						obstructions  (AFM 91-37, Para. 5.1,  5.2; Table 5-1)



				1	Mechanical injury



					a	Bent deflectors or frame arms.



					b	Ensure guards are present on sprinklers subject to mechanical 							damage



				2	Corrosion



					a	Evidence of corrosion



					b	Lead or wax coated heads



				3	Overheating



				4	Freezing



				5	Loading



a	Sprinklers protecting commercial�type cooking equipment and their ventilation systems should be replaced annually, checked semi-annually 



					b	Check for painted sprinklers

 

			                	c	Sprinklers protecting spraying areas should be clean 								and protected against overspray residue 

 

                   				 	1 	Protected by polyethylene or cellophane bags with a 

                         					thickness of .003 in (.076 mm) or thin paper bags

							(NFPA 25, Para. 2-4.1.7)

 

                     					2  	Coverings should be replaced frequently

 

				6	Need for relocation or replacement due to:



					a	Construction or occupancy changes



					b	Lighting or HVAC changes



				7	Stock piling



					a	Stacks less than 15 ft � 18 inch clearance 

 

					b	Stacks over 15 ft � 36 inch clearance 



				8	Extra sprinklers

	

					a	Stock of spare sprinklers shall include at least two of all types and 							ratings installed  (NFPA 13, 2-2.8)



						1	Systems of < 300 heads- at least 6 heads 



						2	Systems of 300 to 1000 heads- at least 12 spare heads



						3	Systems with over 1000 heads- at least 24 spare heads



					b	A sprinkler wrench for each type of sprinkler installed should also 							be stored in the sprinkler cabinet. (NFPA 13, 2-2.8.2) 



				9	Piping and hangers:  (AFM 91-37, Para. 5.4)



					a	Mechanical injury and corrosion



					b	Piping is not used to support stock, equipment or other material.



					c	Wet pipe system piping is protected from freezing.



d	Check position of cold weather valves as compared to season of the year 

 

					e	Dry pipe systems drain properly.



					f	Drain water from low point drains and drum drips on dry pipe 							systems before freezing weather occurs.



					g	Open drains for outside sprinkler systems during freezing weather.	



				10	Obstructed piping in conjunction with 2 inch drain test or inspector test

					(AFM 91-37, Para. 5.5)	



				11	Check general condition of hydrants  (AFM 91-37, Table 5-1)

	

				12	Check general condition of fire department connections



				13	Check general condition of water storage tanks



				14	Check general condition of pressure tanks



				15	Conduct general preventive maintenance inspection of valves



			(e)	Every 5 years Protection Systems

				(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 51)

			

				1	Internally inspect Inspection wet pipe alarm valves

			

				2	Internally inspect check valves



	          		Automatic Sprinkler Systems Testing  (AFM 91-37, Table 5-1)



			(a)	Alarm Testing 

 

                    			1	Test waterflow alarm operation monthly, using inspector's test valve 

 

                   			2	Test automatic detection devices for pre�action and deluge systems 							semi�annually 

 

 		          	(b) 	Main drain test (riser flow) 

 

                    			1	Conducted quarterly using the 2" main drain valve and piping 

 

                   			2 	Conducted to insure the normal water supply is available and indicate 

                        			obstructions or closed valves within the supply pipe 

 

                    			3 	Test procedure includes noting pressures during no flow and flow of water 					(static and residual) 



                    			4    	Using the length of the main drain pipe, the static and residual pressures, 						and an AF Form 1027 you can compute the gpm available at the base of 						the riser and also the gpm available at a desired residual pressure 



			(c)	Annual Test



				1	Conduct flow test of open sprinklers



				2	Perform waterflow tests



				3	Inspect and test cathodic protection equipment



				4	Perform fire pump flow tests



				5	Inspect and test controllers



				6	Test pressure regulating and altitude valves



			(d)	Trip Tests � use inspectors test valve to simulate fire conditions and allow flow 					through system 

 

                   			1 	Wet and dry pipe systems � annually 

 

                   			2    	Pre�action and deluge systems 

 

                         			a    Dry test annually 

 

                         			b    Wet test every 3 years 

  

                    			3    	Water discharged from the inspectors valve piping should be observed and 					allowed to flow until discoloration is absent 

  

                    			4    	Trip time and delivery time must be recorded and compared for dry pipe 

                         			systems 

 

5    	NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems (1995), provides additional guidance on procedures 



               		(e)  	Sprinkler Testing Program  (NFPA 25) 



                			1	Sprinklers made previous to 1920 should be replaced 

					(NFPA 25, Para. 2-3.1.1, exception 1)

 

                    			2    	Representative samples of the solder�type sprinklers of extra high (325(F) 						or greater classification which are frequently exposed to the maximum 						allowable ambient temperature condition should be tested every 5 years by 					a testing laboratory (NFPA 25, Para. 2-3.1.1, exception 3*)

 

3    	When sprinklers have been in service for 50 years, they shall be replaced or representative samples from one or more sample areas shall be submitted to a recognized testing laboratory acceptable to the authority having 	jurisdiction for field service testing.  Test procedures shall be repeated at 10 year intervals  (NFPA 25, Para. 2-3.1.1) 



                    			4    	A representative sample shall consist of not less than four sprinklers or 1% 					of total number of heads per individual sprinkler sample, whichever is 						greater  (NFPA 25, Para. 2-3.1.2)

 

 		           (f)  	Hydrostatic Test 

 

                   			1    	Systems that have been out of service for more than a year; damaged 						mechanically  or by fire conditions; been frozen; extensively repaired, 						altered, or extended 

 

                    			2    	Test at least 50 psi above static pressure but not less than 200 psi for two 	

                         			hours  	(Fire Protection Systems Inspection, Test and Maint. Manual, 							  2 Ed., Pg. 47)

					(NFPA 13, Para. 8-2.2, see exceptions and formal interpretations)

 															

                   			 3    	Dry pipe systems also	require an air leakage test of 40 psi for 24 hours, 						leakage in excess of 1 ½ psi shall be corrected

					(NFPA 13, Para. 8-2.3) 

 

		                    	4    	Deluge systems require temporary replacement of open heads with closed 

                         			heads for the test  



 			(g)	Acceptance Testing  (NFPA 13, Para. 8-2)  



				1	Flushing of underground connections



				2	Hydrostatic Testing



				3	Visual inspection of sprinklers and piping



				4	Dry pipe systems also 	require:

	

					a	an air leakage test



					b	trip test



				5	Water supply pressure should be recorded.

 

			Foam-Water System Inspection  (AFM 91-37, Chapter 7)



			(a)	Weekly  (AFM 91-37, Table 7-1)



				1	Check foam concentrate level in tank



				2	Ensure all valves are in correct position



				3	Check water supply pressure



				4	Visually inspect proportioning devices, pumps and foam makers



			(b)	Monthly Inspection

				(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 89)



				1	Inspect Fire Department Connections



				2	Inspect control valves for open position



				3	Check alarm devices for:



					a	physical damage



					b	secure electrical connections



				4	Inspect water pressure gauges:



					a	record proper pressures



					b	condition of gauges 



			(c)	Quarterly  (AFM 91-37, Table 7-1)



				1	Inspect foam concentrate storage containers for corrosion



				2	Operate pumps and all systems without producing foam



				3	Insure all interlocks and closures operate correctly



			(d)	Annually



				1	Check foam concentrate quality



				2	Inspect foam system piping



				3	Test foam system electrical release devices for proper function

					(AFM 91-37, Para. 7.3.1)



				4	Test cross zoned systems when the electrical foam release device is tested

					(AFM 91-37, Para. 7.3.2)



			(e)	Operate pumps and all systems with foam discharge every 3 years

				(AFM 91-37, Table 7-1)



			(f)	Spot check underground piping for deterioration at least every 5 years

				(AFM 91-37, Para. 7.1)



			(g)	Internally inspect check valves every 5 years



			Foam-Water System Testing

			(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 91)



			(a)	Quarterly



				1	Flow test main drains	



				2	Test water flow alarms



			(b)	Semi-annually



				1	Trip test water control valve



				2	Test detection system



			(c)	Annually



				1	Test quality of foam concentrate



				2	Test the foam concentrate injection system IAW the manufacturer's 						recommendations



			(d)	Acceptance Testing



				1	Flushing of piping



				2	Hydrostatic Tests



				3	Discharge Tests



					a	Full system flow test



					b	Foam concentration



						1 	Methods



					 		a 	Refractometer



					  		b 	Consumption Rate





						2 	Acceptable Limits 					 (NFPA 25, Para. 8-3.6, see reference) 		 (NFPA 16, para. 5-3.4.1, see reference)



					  		a 	3%= 3 to 4 %



					 		b	6%= 5 to 7 %



				4	All operating parts and sub-systems should be inspected and tested



			Dry Chemical System Inspection  (AFM 91-37, Para. 11.2)



			(a)	Check that all nozzles and hand hose lines are clear and in the proper position 					weekly



			(b)	Monthly

				(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 189)



				1	Check fusible links for loading of foreign materials



				2	Check for changes in the hazard



				3	Check tamper indicators and seals



				4	Ensure manual releases are unobstructed



				5	Check pressure gauges



			(c)	Semi-annually



				1	Every six months, check the expellant gas cylinders for proper pressure or 						weight



				2	Open and check dry chemical to ensure it is free flowing and without 						lumps



			Dry Chemical System Testing

			(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 190)

			

			(a)	Semi-annually conduct actuating test of the system				

				

			(b)	Conduct a discharge (bag) test every six years.				

							

(c)	Hydrostatically test dry chemical containers, auxiliary pressure containers and hose assemblies every twelve years



1	At least once every 12 years, hydrostatically test all dry chemical containers which are less than 150 pounds nominal capacity (based on agent weight), 	auxiliary pressure containers, valve assemblies, hoses, hose nozzles and fittings, check valves, directional valves, and manifolds



2	After the annual inspection, perform a hydrostatic test on the equipment that has evidence of corrosion or pitting in excess of manufacturer's limits, structural damage, fire damage, repairs by soldering, welding or brazing are noted, perform a hydrostatic test on the equipment



			(d)	Acceptance Testing



				1	The specifications shall  include the system acceptance tests

					(NFPA 17,  Para. 8-1.3)



				2	Acceptance tests shall include a discharge of dry chemical in sufficient 						amounts to verify that the system is properly installed and functional. 						(NFPA 17, 8-4.2)



			Gaseous System Inspection  (AFM 91-37, Chapter 9)



			(a)	Weekly  (AFM 91-37, Table 9-1)



				1	Check that nozzles and hand hose lines are clear and in the proper position



				2	Check the liquid level in low pressure CO2 storage tanks



			(b)	Monthly



				1	Check devices and connections of low pressure CO2 systems for leakage 						monthly



				2	Check the system for physical damage

					(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., 						 Pg. 215)



				3	Check the space being protected for changes



				4	Check automatic closing doors



		             	5	Enclosure maintenance in total flood systems 



			(c)	Semi-Annually



				1	Check containers for damage



				2	Check container pressure gauges for proper operating pressure (within 						10% after adjusted for temperature)



				3	Weigh cylinders and replace any that show a weight loss greater than 10%

					(AFM 91-37, Table 9-1)



				4	Test tank alarm pressure switch and identification device



			Gaseous System Testing

			(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 216)

				

			(a)	Semi-annually operate	 control heads

				

			(b)	Annually- Conduct actuating test of the system			

						

			(c)	Conduct hydrostatic test of system hoses.



			(d)	Hydrostatic Testing



				1	If discharged after five years from date of last test, perform hydrostatic test                       

             	 		2	If not discharged after twelve years from date of last test, discharge 						cylinder and perform hydrostatic test 



			(e)	Acceptance Tests



				1	Piping



					a	Installed securely IAW design drawings



					b	Free of oil and debris internally



				2	Nozzles secure and properly oriented.



				3	Professional installation of the proper device in the proper location



				4	Manual Stations



					a	Properly installed

					b	Readily accessible



					c	Correctly identified



					d	Protected to prevent 

						damage

	

					e	Dual action type



					f	Overrides abort switch



				5	Abort switch, if provided, shall be a deadman type, properly installed, 						readily accessible and clearly identified



				6	Control unit shall be properly installed, readily accessible and properly 						identified



				7	Agent storage containers shall  be securely fastened IAW manufacturer's 						requirements and located IAW design drawings



				8	Inspect and test electrical wiring



				9	Conduct a complete functional test (without agent discharge)



				10	Inspect and test enclosure integrity



			Standpipe System Inspection

			(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 125)



			(a)	Inspect standpipes monthly



			(b)	Inspect control valves



			(c)	Inspect the 2 ½" valve:



				 1	for damage

			

				2	for the protective cap		



				3	for accessibility



			(d)	Inspect the Fire Department Connection:



				1	for accessibility



				2	for unobstructed inlets



				3	for protective caps



				4	for identification sign



			(e)	Inspect any water tanks or fire pumps.



			(f)	Inspect dry standpipe systems annually for corrosion and physical condition

 

 			Standpipe System Testing

			(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 126)

			

			(a)	Test water flow alarm devices	 quarterly



			(b)	Test fire pumps annually, if provided 

									 

			(c)	Every five years			



				1 	Hydrostatic test



				2	Conduct a flow test from the most remote standpipe outlet for a minimum 						flow of 500 gpm with a residual pressure of 65 psi



	      		(d)	Acceptance testing



				1	Flushing of piping

			

				2	Visual Inspection



				3	Flow test



				4	Hydrostatic test



			Water Spray System Inspection

			(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 76)



			(a)	Weekly



				1	Check nozzles for blockage and positioning						

				2	Check for changes in the hazard 

 

				3	Inspect deluge valves for: 

					a	damage



					b	leakage



					c	valve positions



					d	in-service electrical components



					e	enclosure temperature during 	cold weather



			(b)	Monthly



				1	Inspect control valves



				2	Inspect drainage systems



				3	Inspect fire department connections



			(c)	Annually



				1	Inspect the condition of spray nozzles to make sure they are:



					a	free of physical damage



					b	free of corrosion



					c	free of foreign materials



					d	free of obstructions to the spray pattern



				2	Inspect the piping to make sure it is:



					a	in good condition



					b	not leaking



					c	not corroded



					d	not misaligned



					e	free of mechanical damage



					f	not subject to external loads



				3	Inspect pipe hangers for damage or corrosion



				4	Inspect gauges:



					a	for good condition



					b	to record pressure



			(d)	Internally inspect check valves every 5 years

  

			Water Spray System Testing

			(Fire Protection Systems Inspection, Test and Maint. Manual, 2 Ed., Pg. 77)



			(a)	Test water flow alarm quarterly



			(b)	Test fire detection system for	proper operation 											 

			(c)	Annually	 										

				1	Conduct full flow test

	

				2	Observe water discharge pattern



				3	Internally inspect the deluge or preaction valve



				4	Operate each control valve through its full range of motion



			(d)	Acceptance Testing



				1	Flushing of piping



				2	Hydrostatic test



				3	Water discharge test



Operating tests



Two Types of  Fire hazards
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3-3.7.1		(1)	Common Hazard, is likely to be found in almost all occupancies and is not generally associated with any specific occupancy, process, or activity



			(a)	Smoking and careless disposal of smoking materials



				1	Primary hazard is the carelessness of the individual



				2	Smoking is banned in Air Force facilities



			(b)	Electricity



				1	Fire prevention specialist should have a basic knowledge of electrical theory so they understand what types of electrical energy causes fires and why.



				2	Electricity involves the transfer or movement of electrons between atoms.



				3	Conductors  -  material that allows the free movement of a large number of electrons.



				4	Semi-conductors  -  materials that are neither good conductors nor good insulators and may be used as either one.



				5	Insulators  -  possess very few free electrons and impede the flow of electrical energy through the material, thus are poor conductors.



				6	Flow of electricity is measured three ways.



					a	Quantity of electricity is expressed in terms of amperes (amps).



					b	Electrical pressure is measured in terms of volts.



					c	Resistance in an electrical circuit is referred to as ohms (().



			(c)	Use of extension cords is a common hazard



				1	Main problem is overheating



				2	Used for temporary purposes only



				3	Fire inspectors must educate people to use cords correctly.



				4	Total amperage on an extension cord is the sum of all appliances serviced by the cord.  Equipment covers or nameplates will give data.



				5	Underwriter's Laboratories (UL) tag means the cord was tested for the wire's rated capacity.



					a	Surface is marked at 24 inch intervals for size and number of conductors



					b	When in doubt, call an electrician



			(d)	Building electrical system.



				1	Service Drop - overhead conductors coming from pole to the building.



				2	May be permitted more than one service drop for:



					a	Fire pumps



					b	Emergency, legally required standby, optional standby, or parallel power production systems



					c	Multiple occupancy buildings



					d	Capacity requirements in excess of 2000 amperes at a supply voltage of 600 volts or less; or where load requirements are greater than the serving agency normally supplies



					e	Buildings of large area



				3	Over-current protection - devices which respond to heat by opening or disconnecting the circuit when excessive current or fault occurs



					a	Plug fuses- fuse panel will accept any type of plug fuse up to 30 amps.  Permitted only in existing installations where there is no evidence of overfusing or tampering



						1	Edison-base type



						2	Type S, designed to prevent tampering or bridging.  Prevents use of Edison-base type in the fuse panel.  Prevents using larger (higher rated) "S" type fuses than the panel design permits



						3	Cartridge fuses- either one time use or renewable link type



						4	Time delay fuses- can be of any type plug or cartridge.  Used to permit short time power surges.  Better than non time delay type which must be oversized to prevent activation.



					b	Circuit breakers



						1	If handle is held in the open position, excessive current will still trip internal workings



						2	Breakers cannot be manually placed in the tripped position.



					c	Overcurrent devices must be selected/rated according to ampacity of circuit conductors



					d	Where standard ratings and settings of overcurrent devices do not correspond with the ratings and settings allowed for conductors, the next higher standard rating and setting shall be permitted.



					e	Total amperage for a circuit is the sum of amperage for each circuit appliance



					f	Overcurrent protection for flexible cords IAW their ampacites.  See NEC 70, Article 240-4 for exceptions



			(e)	Electrical Fire Causes



				1	Most common cause is worn equipment



				2	Arcs and sparks



				3	Overheated connections and wires



				4	Resistance heating (i.e. insulated extension cords)



				5	Improper use of approved equipment



					a	Heating appliances



					b	Overcurrent protection



					c	Ampacity protection



					d	Circuit loads



			(f)	Static Electricity - An electrical charge that is significant only for the effects of its electrical field component and that manifests no significant magnetic field component.



				1	Common sources of static electricity include;



					a	Pulverized materials passing through chutes or pneumatic conveyors.



					b	Steam, air, or gas flowing from any opening in a pipe or hose, when the steam is wet or the air or gas stream contains particulate matter.



					c	Nonconductive power or conveyor belts in motion.



					d	Moving vehicles



				2	In order for static electricity to be a potential ignition source, the following four conditions must be met:



					a	there must be an effective means of static generation



					b	there must be a means of accumulating the separate charges and maintaining a suitable difference of electrical potential



					c	there must be a spark discharge of adequate energy



					d	the spark must occur in an ignitable mixture	



			(g)	Storage Hazards



				1	Environmental control



					a	Trash receptacles



					b	General housekeeping



						1	Carelessness



						2	Requires attitude change



				2	Inside storage requirements



					a	Height of storage stacks below automatic sprinkler deflectors will be as follows:



						1	15 ft. or less -- 18 inches



						2	Over 15 ft. -- 36 inches



						3	If hazardous commodities are involved 36 inches clearance will be maintained regardless of stack height.



					b	Height of stacks below rafters, joists, and roof trusses will be as follows;



						1	15 ft. or less -- 18 inches



						2	Over 15 ft. -- 36 inches



						3	Stacks in unsprinklered buildings will maintain 36 inch clearance regardless of height.



					c	Clearance between materials stored and wall will be maintained as follows;



						1	24 inch clearance maintained around sub-standard (less than 4 hour rating) fire walls.



						2	24 inch clearance maintained around hazardous materials in general purpose storage buildings.



						3	24 inch clearance maintained around travel path of fire doors unless barricades are provided.



						4	12 inch clearance between materials subject to swelling.



						5	36 inch clearance between materials and fire door openings.



						6	No clearance requirement exists for non hazardous materials in general purpose storage buildings, except for personnel or fire aisles.



		(2)	Special Hazards - Hazard arising from the processes or operations peculiar to the individual occupancy.  Some materials and processes that constitute a special hazard include:



			(	Combustible dust fibers



			(	Spraying/Painting and dip tanks



			(	Compressed gases



			(	Welding and cutting



			(	Hazardous chemicals



			(	Dry cleaning



			(a)	Hazardous Locations:   Electrical lights and motors are necessary or desirable in many locations which are hazardous due to the presence of flammable liquids, gases, dusts, or fibers.  In these areas, special electrical equipment is necessary for safety.  The NEC divides hazardous locations by class/division depending upon the kind of hazardous material involved and divides each class into two divisions according to the degree of severity of the hazard.  Materials are also placed in groups by similar characteristics.



				1	Class I Locations - Areas in which flammable gases or vapors are or may be present in the air in quantities sufficient to produce explosive or ignitable mixtures.



					a	Class I Division 1;  Ignitable concentrations of flammable gases or vapors can exist under normal conditions, may exist frequently due to repair or maintenance operations or because of leakage, breakdown, or faulty operation of equipment or process might release ignitable concentrations.



					(	EXAMPLES:  Transfer of material from one container to another, interior of spray booths, open liquid tanks, Refer to NEC handbook, Article 500 for others.

 

					b	Class I Division 2;  Areas in which flammable liquids or flammable gases are handled, processed, or used, but in which the liquids, vapors or gases will be confined within closed containers or systems from which they escape only in event of rupture or breakdown or during abnormal operation of equipment, areas where ignitable concentrations are prevented by ventilation systems which may fail or operate abnormally, areas of communication adjacent to Class I, Division 1 with ventilation protection.



					(	EXAMPLES:  Areas where used but which become hazardous in case of accident or unusual operating conditions.  Storage areas of sealed containers of liquids and gases.



				2	Class II Locations -  Areas in which the hazard is due to combustible dust.



					a	Class II Division 1;  Location in which combustible dust is in the air under normal operating conditions in explosive or ignitable mixtures, where mechanical failure or abnormal operation of machinery or equipment causes ignitable/explosive mixtures to be produced and may also provide a source of ignition.  Dusts of an electrically conductive nature in hazardous quantities.



					b	Class II Division 2;  Combustible dust not normally in quantities sufficient to produce explosive or ignitable mixtures and dust accumulations are normally insufficient to interfere with electrical equipment's operation, but combustible dust may be in suspension in dangerous mixtures or accumulations which may interfere with heat dissipation from electrical equipment if handling or processing equipment malfunctions or fails. 



				3	Class III Locations -  Presence of easily ignitable fibers or flyings which are not likely to be in suspension in the air in quantities sufficient to produce ignitable mixtures.



					a	Class III Division 1;  Ignitable fibers or materials producing combustible flyings are handled, manufactured, or used, i.e. excelsior, cotton waste, hemp.



					b	Class III Division 2;  Location in which easily ignitable fibers are stored or handled.



			(b)	Groups of Materials -  Grouping of materials is done for the purpose of testing approving, and classifying areas and equipment based on materials with similar combustible characteristics.



				1	Class I, group classifications;



					a	Groups A, B, C, D, materials are flammable gases and liquids



					b	Group A, atmospheres containing acetylene



					c	Group B, atmospheres containing hydrogen or vapors of an equivalent hazard level such as ethylene oxide, propylene oxide, and acrolein



					d	Group C, atmospheres such as ethyl ether, ethylene or gases of equivalent hazard



					e	Group D, atmospheres such as acetone, ammonia, benzene, butane, ethanol, gasoline, natural gas, naphtha, propane or gases of equivalent hazard



				2	Class II, group classifications;



					a	Group E, F, G materials are combustible dust



					b	Group E, atmospheres containing combustible metal dusts, including aluminum, magnesium, or other combustible dusts whose particle size, abrasiveness, and conductivity present similar hazards in the use of electrical equipment



					c	Group F, atmospheres containing combustible carbonaceous dusts including carbon black, charcoal, coal or coke dusts, or dusts that have been sensitized by other materials so that they present an explosion hazard 



					d	Group G, atmospheres containing combustible dusts not included in Group E or F.  Includes flour, grain, wood, plastic and chemicals.



					e	Reference to hazardous (classified) locations is given as; Class - Division - Group (i.e. Class I  Division 2, Group D).



					f	Equipment is approved for Class and Group and specific material present.



					g	Equipment shall not have surface temperature in excess of the ignition temperature of the vapors, gases, dust, and fibers.  Refer to National Electric Code (NEC), Article 500-E



					h	Listed equipment is labeled in accordance to class and group.



			(c)	Storage compatibility groups



				1	Compatibility Group A - Stored in flammable storage building



				2	Compatibility Group B - Stored in acid storage building



				3	Compatibility Group C - Stored in compressed gas cylinder building



				4	Compatibility Group D - Stored in general purpose warehouse



				5	Compatibility Group E - 



					a	Requires special handling



					b	Consult health, fire, and safety coordination



		(d)	NFPA 497M Classification of Gases, Vapors, Dusts for Electrical Equipment in Hazardous (Classified) Locations, provides specific data on groups.



			1	In Class I locations three conditions must be satisfied for ignition to occur.



				a	A combustible gas or vapor must be present.



				b	Gas or vapor must be mixed with air in a proportion to produce an ignitable mixture.  A sufficient quantity of this mixture must be present in the atmosphere surrounding the electrical equipment.  There must be a release of energy intense enough to cause ignition of the mixture.  The energy release is understood to originate within the electrical system.



			2	In Class II locations, ignition may occur under three different sets of conditions.



				a	First set of conditions - Combustible dust must be present. Dust must be suspended in proportion to produce an ignitable mixture and a sufficient quantity of this suspension must be present in the vicinity of electrical equipment.  There must be a release of energy intense enough to cause ignition of the suspended mixture.  The energy release is understood to originate within the electrical system.



				b	Second set of conditions - Combustible dust must be present.  The dust must be layered on the electrical equipment sufficiently thick to interfere with the dissipation of heat and allow the layer to reach ignition temperature of the dust.   External temperature of the electrical equipment must be high enough to cause the dust to reach its ignition temperature directly or to dry out the dust and cause it to self-heat.



				c	Third set of conditions - A Group E dust must be present.  Dust must be layered or in suspension in hazardous quantities.  Tracking must be sufficient to cause ignition.    "Tracking" is a phenomenon where electric current finds the path of least resistance through a dust layer, heating dust particles and providing an ignition source.  The electric arc may ignite a dust layer or dust cloud.



		(e)	Spray Booths  (NFPA 33, Spray Application of Flammable and Combustible Materials)



			1	Covers application of flammable or combustible materials when applied as a spray



			2	Outlines practical requirements to obtain reasonable safety under average contemplated conditions



			3	There shall be no electrical equipment in any spray area where deposits of combustible residue may readily accumulate except wiring in rigid metal conduit or in metal boxes void of taps, splices, or terminal connections.



			4	Electrical wiring and equipment not subject to deposits of combustible residues but located in a spray area shall be explosion proof or other type approved for Class I and II  Division 1 locations.



			5	Equipment outside of but within 20 feet horizontally and 10 feet vertically of any spray area and extending to the boundary of the Division 2 location shall not produce sparks under normal operating conditions.



			6	If spraying operations are conducted within a closed top or open faced booth the electrical wiring and equipment outside of the booth or room shall not produce sparks under normal operating conditions.



				a	five foot radius from the front and three foot radius from the top if the ventilation system is interlocked with spray equipment (spray equipment will be inoperable when ventilation system is not in operation)



				b	ten foot radius from the front and three foot radius from the top if the ventilation system is not interlocked with spray equipment.



			7	When spray areas are illuminated through glass panels fixed lighting units shall be used as a source of illumination.



				a	Panels shall isolate the spray area from the area in which the lighting unit is located and shall be of non-combustible materials or protected that breakage is unlikely.



				b	Panels shall be arranged so normal accumulations of residue on the exposed surface of the panel will not be raised to a dangerous temperature by a lighting unit.



			8	Areas of concern during assessment of a spray booth operation



				a	Sprinkler control valves are open



				b	Fire extinguishers are properly charged and in place



				c	Electric motors and fan bearings are not overheating



				d	Fan blades are in alignment



				e	Electric wiring is properly fused



				f	Guards and globes on electric fixtures are in place



				g	Cleanliness is being maintained



				h	All operating instructions observed 



		(f)	Dip Tanks  (NFPA 34, Dipping and Coating Processes Using Flammable and Combustible Liquids)           



			1	Applies to processes in which articles or materials pass through contents of tanks, vats, or containers of flammable or combustible liquids.



			2	Electrical protection in areas adjacent to open coating and dipping processes.



				a	Pits within 25 feet horizontally of vapor source shall be classified as Division 1.



				b	A radial distance of 5 feet from the vapor source shall be classed as Class I, Division 1.



				c	A 3 foot space surrounding the Class I, Division 1 location shall be classified as Class I, Division 2.



				d	The space three feet above the floor and extending 20 feet horizontally in all directions from the Class I, Division 1 location shall be classed  Class I, Division 2 except when the vapor source area is 5 sq. ft. or less and the open tank does not exceed 5 gallons.



			3	Handling liquids at point of final use



				a	Class I and II liquids shall be drawn or transferred into process tanks, containers, or portable tanks within a building only from original shipping containers with a capacity of 5 gallons or less;  from safety cans, through closed piping systems, from a portable container



				b	Class I liquids shall not be dispensed into metal containers or process tanks unless the nozzle or fill pipe is in electrical contact through bonding.



			4	Liquid piping systems



				a	When a tank is filled from the top, the free end of the fill pipe shall be within 6 inches of the bottom of the tank.



				b	Where Class I liquids are handled the fill pipe shall be permanently bonded to the tank



				c	The tank, piping system, and storage tank shall be bonded and grounded for Class I liquids.



				d	Process tanks shall be provided with a limit device to prevent overfilling.



				e	Process pumps shall be interlocked with fire detection or automatic fire extinguishing systems to shut down the pump in case of fire.



			5	Areas of concern during an assessment of dipping and coating processes.



				a	Same as spray booth operations



				b	Fire suppression and alarm systems are charged and in operable condition.



				c	Overflow and drain systems are in proper operating condition.



		(g)	Compressed Gases  (NFPA 55, Storage, Use, and Handling of Compressed and Liquefied Gases in Portable Cylinders)



			1	Flammable gases may be either endothermic (absorb heat) or exothermic (release heat).



			2	Common Gases



				a	Natural Gas



					1	Lighter than air



					2	Frequency of natural gas fires is less than that of liquefied petroleum gas because of strict regulatory controls.



				b	Liquefied Petroleum Gas



					1	Primarily composed of propane, propylene, or butane



					2	1½ to 2 times heavier than air  (vapor density of propane 1.5 or 							butane 2.0) 



					3	Stored and transported as a liquid



					4	Frequency of fires is more than natural gas because of poor installation practices and leaks through ordinary pipe joints or slight cracks.



					5	Propane is used in northern climates because of the boiling temperature of -44 degrees Fahrenheit.



			3	Liquefied flammable gas cylinders shall be stored upright or such that the pressure relief valve is in direct communication with the vapor space of the cylinder.



			4	Cylinders of toxic gases, while in storage or while being handled, shall have valve protective devices or caps and gas tight valve outlet caps or plugs in place.  This applies to all cylinders, full, partially full, or empty.



			5	Compressed or liquefied gas cylinders in use or in storage shall be secured to prevent them from falling or being knocked over.



		(h)	Welding and Cutting Operations



			1	NFPA 51,  Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting, and Allied Processes



				a	Oxygen cylinders stored in outside generator houses shall be separated from the generator or carbide storage rooms by a partition of noncombustible material having a fire resistance rating of at least one hour.  This partition shall be without openings and shall be gas tight

					(NFPA 51, Para. 2-4.2)



				b	Oxygen cylinders in storage shall be separated from fuel gas cylinders or combustible materials by a minimum distance of 20 feet or by a barrier of noncombustible material at least 5 feet high having a fire resistance rating of at least 1/2 hour  (NFPA 51, Para. 2-4.3)



			2	NFPA 51B,  Fire Prevention in Use of Cutting and Welding Processes



				a	Provides guidance in the use of oxy-fuel gas and electric cutting/welding equipment



				b	Cutting and welding shall be permitted only in areas that are fire safe   



				c	Cutting and welding equipment shall be in satisfactory condition  (NFPA 51B, Para. 3-2.1)



				d	Where combustible materials such as paper clippings, wood shavings, or textile fibers are on the floor, the floor shall be swept clean for a radius of 35 feet.  Combustible floors (except wood or concrete) shall be kept wet, covered with damp sand, or protected by fire resistant shields.  If floors are wetted personnel operating arc welding or cutting equipment shall be protected from possible shock.  (NFPA 51B, Para. 3-2.2)



				e	All combustibles shall be relocated at least 35 feet horizontally from the work site.  Where relocation is impractical, combustibles shall be protected with flame-proof covers or otherwise shielded with metal or fire resistant guards or curtains.  Edges of covers at the floor shall be tight to prevent sparks from going under them.  This is also important at overlaps where several covers are used to protect a large pile 

					(NFPA 51B, Para. 3-2.3)



				f	Openings or cracks in walls, floors, ducts within 35 feet of the site shall be tightly covered to prevent the passage of sparks to the adjacent area  (NFPA 51B, Para. 3-2.4)



				g	Where cutting or welding is done near walls, partitions, ceilings or roofs of combustible construction, fire resistant shields or guards shall be provided to prevent ignition.  If welding is to be done on a metal wall, partition, ceiling, or roof, precautions shall be taken to prevent ignition of combustibles on the other side, due to conduction or radiation, preferably by relocating combustibles.  Where combustibles are not relocated, a fire watch on the opposite side from the work shall be provided

					(NFPA 51B, Para. 3-2.6)  



				h	Cutting or welding on pipes or other metal in contact with combustible walls, partitions, ceilings or roofs shall not be undertaken if the work is close enough to cause ignition by conduction.



				i	Fire watchers shall be required whenever cutting or welding is performed



					1	Location where other than a minor fire might develop



					2	Appreciable combustibles are more than 35 feet away but are easily ignited by sparks



					3	Walls or floor openings within 35 feet radius expose combustible material in adjacent areas, including concealed spaces in walls or floors.



					4	Appreciable combustible material in building construction or contents are closer than 35 feet to the operation



		(i)	Hazardous Chemicals



			1	NFPA 49,  Hazardous Chemicals Data



				a	Contains data for approximately 325 chemicals on health/fire/reactivity hazards



				b	Contains recommendations of storage



			2	NFPA 325M,  Fire Hazard Properties of Flammable Liquids, Gases and Volatile Solids



				a	Fire hazard properties of more than 1300 flammable substances



				b	Hazard index markings are included for most entries



			3	NFPA 491M,  Manual of Hazardous Chemical Reactions



				a	Includes 3,550 mixtures of 2 or more chemicals reported to be potentially dangerous in that they may cause fires, explosions or detonations at ordinary or moderately elevated temperatures.



				b	Arranged alphabetically by chemical name



			4	NFPA 654,  Prevention of Fire and Dust Explosions in Chemicals, Dye, Pharmaceutical and Plastic Industries



				a	Applies to all phases of the manufacture and processing of industrial dusts where a fire or explosion hazard might exist due to the presence of combustible dusts



				b	Areas of concern during an assessment



					1	Fire and explosion protection and prevention equipment



					2	Dust control equipment



					3	Housekeeping



					4	Potential ignition sources



					5	Electrical, process, and mechanical equipment, including interlocks



					6	Standard operating procedures and work practices



					7	An emergency plan shall be maintained up-to-date and shall be coordinated with existing local community emergency planning.



					8	Emergency plan elements should include:



						a	Signal or alarm systems



						b	Identification of means of egress



						c	Minimization of losses



						d	Strong interaction between responding agencies



		(j)	Dry Cleaning



			1	NFPA 32,  Standard for Dry Cleaning Plants, intended to provide reasonable safeguards for the prevention and control of fire and explosion hazards related to dry cleaning operations.



			2	NFPA Inspection Manual (7th Edition)



				a	Special fire hazards of dry cleaning plants depend, to a large extent, on the class of solvent used



					1	Class I solvents are now prohibited (i.e. Naphtha)



					2	Type II systems use solvents with flash points between 100 and 140 degrees (F)



					3	Type III systems use solvents with flash points between 140 and 200 degrees (F)



					4	Type IV and V systems use solvents considered to be non-combustible, but which can have toxic vapors that need to be adequately ventilated



				b	Areas of concern during assessments



					1	Housekeeping practices



					2	Lint and trash accumulation



					3	Lack of cleanliness



					4	Improper wiring of equipment



					5	Overloading of circuits



					6	Insure proper maintenance and operation of equipment



					7	Insure solvent temperatures are maintained at least 20 per cent below flash points



					8	Proper storage of chemicals and solvents



					9	Sparking from metal objects



				c	Type II and III plants



					1	Should have scuppers, curbs, or special drainage systems that carry spilled or leaked solvents to a safe area.



					2	Exhaust system should have a capacity of one cubic foot per minute for each square foot of floor area.



				d	Storage of combustible and flammable solvents in the cleaning room should be limited to a one day supply.



				e	Washing machines should have an automatic solvent shutoff device or overflow drain to an underground tank.



Cooking Equipment



			(a)	Reference is NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations.  (MIL-HDBK 1008B, 4.3)



			(b)	General requirements (NFPA 96, Para. 1-3)



				1	Cooking equipment used in processes producing smoke or grease-laden vapors shall be equipped with an exhaust system complying with the following:



					a	Hood



					b	Grease removal devices



					c	Duct system



					d	Fire extinguisher



				2	Except where enclosures are required, hoods, grease removal devices, exhaust fans, and ducts shall have a clearance of at least:



					a	18 inches to combustible material



					b	3 inches to limited combustible material



					c	0 inches to non-combustible material



					d	See exceptions ; NFPA 96 , Para. 1-3



				3	Clearance from duct or exhaust fan to the interior surface of enclosures.

					(NFPA 96, Para. 4-7.2.3)



					a	Combustible construction shall not be less than 18 inches.



					b	Noncombustible or limited combustible construction shall not be less than 6 inches.





			(c)	Hoods (NFPA 96, Chapter 2)



				1	Hoods designed for collecting cooking vapors and residues shall be constructed of and be supported by: 



					a	Steel not less than 0.043 inches (No. 18 Metal Sheet Gauge (MSG)) in thickness.



					b	Stainless steel not less than 0.037 inches (No.20 MSG)) in thickness.



					c	Other approved material of equivalent strength and fire and corrosion resistance.



				2	All seams, joints, and penetrations of the hood enclosure that direct and capture grease-laden vapors and exhaust shall have a liquid-tight continuous external weld to the hoods lower outermost perimeter.



				3	Internal hood joints, seams, filter support frames, and appendages attached inside the hood need not be welded but shall be sealed or otherwise made grease-tight. (NFPA 96, Para. 2-1.2)



				4	Hoods shall be sized and configured to provide for the capture and removal of grease-laden vapors. (NFPA 96, Para. 2-2)



			(d)	Grease Removal Devices (NFPA 96, Chapter 3).



				1	Only listed or approved devices shall be used.  (NFPA 96, Para. 3-1)



				2	The distance between the grease removal device and the cooking surface shall be as great as possible but not less than 18 inches, with exceptions. (NFPA 96, Para. 3-2.1)



				3	Grease filters shall be constructed of steel or listed equivalent material and shall not distort or crush under normal operation.



				4	Filters shall be tight fitting and firmly held in place.



				5	Filters shall be easily accessible and removable for cleaning.



				6	Filters shall be installed at an angle not less than 45 degrees from the horizontal.



				7	Filters shall be equipped with a drip tray beneath the lower edge of the filters



			(e)	Duct Systems (NFPA 96, Chapter 4)



				1	Ducts shall not pass through fire walls or partitions



				2	All ducts shall lead as directly as practical to the exterior of the building



				3	Duct systems shall not be interconnected with any other building ventilating or exhaust system (NFPA 96, Para. 4-1.3)



				4	All ducts shall be installed without forming dips or traps that might collect residues



                                               5 	 Openings for installation, servicing, and inspection of listed fire protection system devices and duct cleaning shall be provided in ducts and enclosures (NFPA 96, Para. 4-3.4.5)



				6	Ducts shall be constructed of and supported by carbon steel or stainless steel (NFPA 96, Para. 4-5.1)



				7	Exterior duct work shall be vertical whenever possible and adequately supported



					a	Vertical whenever possible and adequately supported



					b	Protected by paint or other suitable weather protective coating, or constructed of noncorrosive stainless steel  

						(NFPA 96, Para. 4-6.2)



				8	Interior duct work that passes through a rated roof-ceiling assembly shall be enclosed from the lowest fire rated ceiling or floor above the hood, through any concealed spaces, to or through the roof and sealed.



					a	A building less than 4 stories in height requires a 1 hour enclosure



					b	A building 4 stories or more in height requires a 2 hour enclosure



				9	The exhaust system shall terminate as follows:  (NFPA 96, Para. 4-8.1)



					a	Outside the building with a fan or duct



					b	Through the roof or through a wall



			(f)	Fire Extinguishing Equipment (NFPA 96, Chapter 7)



				1	Approved fire extinguishing equipment shall be provided for the protection of grease removal devices, hoods, and duct systems  

					(NFPA 96, Para. 7-1.1)



				2	Cooking equipment (such as deep fat fryers, ranges, griddles, and broilers) that might be a source of ignition of grease in the hood, grease removal device, or duct shall be protected by approved extinguishing equipment.  (NFPA 96, Para. 7-1.2)



				3	Fire extinguishing equipment shall include both fixed automatic fire extinguishing systems and portable fire extinguishers

					(NFPA 96, Para. 7-2.1)



			(g)	Procedures for the use and maintenance of equipment (NFPA 96, Chapter 8)



				1	Exhaust systems shall be operated during all periods of cooking 

					(NFPA 96, Para. 8-1.1)



				2	Filter equipped exhaust systems shall not be operated with filters removed



				3	Hoods, grease removal devices, fans, ducts, and other appurtenances shall be cleaned to bare metal at frequent intervals prior to the surfaces becoming heavily contaminated with grease



				4	The system shall be inspected at least every 6 months

					 (NFPA 96, Para. 8-3.1) 



				5	Flammable solvents or other flammable cleaning aids shall not be used

					(NFPA 96, Para. 8-3.2)



				6	When a vent cleaning service is used, a certificate showing date of inspection or cleaning shall be maintained on the premises

					(NFPA 96, Para. 8-3.1.1)



			(h)	Minimum Safety Requirements (NFPA 96, Chapter 9)



				1	All deep fat fryers shall be installed with at least a  16 inch space between the fryer and the surface flames from adjacent cooking equipment 

					(NFPA 96, Para. 9-1.2.1)



				2	Deep fat fryers shall be equipped with a separate high limit control in addition to the adjustable operating control (thermostat) to shut off fuel or energy when the fat temperature reaches 475 degrees at 1 inch below the surface.  (NFPA 96, Para. 9-2)

066			Heating, ventilating, and air conditioning (HVAC) Systems

3-3.14

			(a)	Reference is NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems, (1993)



			(b)	Equipment shall be arranged to afford access for inspection, maintenance, and repair (NFPA 90A, Para. 2-1.1)



			(c)	Heating Appliances



				1	Warm air furnaces primary fire problems are inadequate clearance, lack of proper limit controls, heat exchanger burnout, improper installation, or improper maintenance



				2	Hazards with solid fuel units include overfiring, careless handling of ashes, inadequate container clearances, accumulation of creosote



				3	Kerosene heaters and salamanders present problems with portability and are misused and improperly placed. They are also a carbon monoxide hazard.



				4	Safety controls are required on all fuel burning heating units. These controls stop fuel from flowing to the unit in the event of ignition or flame failure.



			(d)	Equipment location:



				1	Boiler or furnace rooms shall be separated from the remainder of the building by fire barriers having a fire resistance rating not less than 1 hour or by automatic extinguishing systems

					(NFPA 101, 3.2 section of each occupancy chapter)

					See (NFPA 90A, 3-1 for other information)



				2	Furnaces and boilers used in residence-type central  warm air heating systems shall not be installed in a confined space such as an alcove or closet (NFPA 90B, Para. 3-1.4.3)



			(e)	System Components: (NFPA 90A, Para. 2-2)



				1	Outside Air Intakes:



					a	Shall be located to avoid drawing in combustible or flammable vapor and to minimize hazard from fires in other structures.

						(NFPA 90A, Para. 2-2.1.1)



					b	Shall be located to minimize the introduction of fire and smoke into the building from combustible buildings and hazardous facilities, or the intake shall be equipped with an approved fire and smoke damper.

						Fire reference:

						(NFPA 90A, Para. 2-2.1.3)

						smoke reference:

						(NFPA 90A, Para. 2-2.1.4)



					c	Shall be protected by screens of corrosion resistant material not larger than 1/2 inch mesh (NFPA 90A, Para. 2-2.1.2)



				2	Air filters shall have either a class 1 or class 2 rating

					(NFPA 90A, Para. 2-2.2.2)



					a	Class 1 Filters:  when clean, do not contribute fuel when attacked by flame and emit only negligible amounts of smoke (preferred for systems serving places of  assembly, i.e., theaters)



					b	Class 2 Filters:  when clean, burn moderately when attacked by flame or emit moderate amounts of smoke, or both

						(FPH, Pg. 6-174)



				3	Fans:



					a	Shall be approved for the specific installation

						(NFPA 90A, Para. 2-2.3.1)



					b	Shall be located, arranged, and installed to afford access for inspection and maintenance (NFPA 90A, Para. 2-2.3.2)



					c	Exposed fan inlets shall be protected with metal screens to prevent the entry of paper, trash, and similar foreign materials.

						(NFPA 90A, Para. 2-2.3.3)



			(f)	Air Distribution (NFPA 90A, Para. 2-3)



				1	Air Ducts:  conduits for conveying air



				2	Plenum:  a (non combustible) compartment or chamber to which one or more air ducts are connected, which forms part of the air distribution system, and is not used for occupancy or storage

					(see MIL-HDBK 1008B, Pg. 12)



				3	Air ducts may be rigid or flexible (NFPA 90A, Para. 2-3.1.1)



				4	Air ducts shall be constructed of iron, steel, aluminum, copper, concrete, masonry, or clay tile, and gypsum board in special cases. 

					(NFPA 90A, Para. 2-3.1.2 a, c)



				5	Air connectors:  limited use, flexible air ducts that need not conform to the requirements for air ducts, provided they meet code provisions which include: (NFPA 90A, Para. 2-3.2.1)



					a	Shall not exceed 14 ft in length  (NFPA 90A, Para. 2-3.2.1c)



					b	Shall not pass through any wall, partition, or enclosure of a vertical shaft that is required to have a fire resistance rating of 1 hr or more (NFPA 90A, Para. 2-3.2.1d)



					c	Shall not pass through floors



				6	Supplementary Materials (NFPA 90A, Para. 2-3.3)



					a	Air duct coverings shall not extend through walls or floors required to be fire stopped or required to have a fire resistance rating unless the following requirements are met: (NFPA 90A, Para. 2-3.3.3)



						1	The opening in the construction around the air duct shall not exceed 1 inch average clearance on all sides.

							(NFPA 90A, Para. 3-4.6.4)



						2	The opening shall be filled solid with an approved material

							(NFPA 90A, Para. 3-4.6.4)



					b	Air duct linings shall be interrupted at fire dampers so as not to interfere with the operation of devices. (NFPA 90A, Para. 2-3.3.4)



					c	Air duct coverings shall not be installed so as to conceal or prevent use of any service opening.



				7	Air Duct Access and Inspection (NFPA 90A, Para. 2-3.4)



					a	A service opening shall be provided in air ducts adjacent to each fire damper, smoke damper, and smoke detector. The opening shall be large enough to permit maintenance and resetting the device.



					b	Service openings shall be identified with letters no less than 1/2 inch in height to indicate the location of the fire protection device(s) within that section of duct.



					c	Horizontal air ducts and plenums shall be provided with service openings to facilitate removal of accumulations of dust and combustible materials.  Service openings shall be placed at approximately 20 ft intervals along the air duct and at the base of each vertical riser.



					d	Openings in walls or ceilings shall be provided so that service openings are accessible for maintenance and inspection needs.



				8	Air Outlets/Inlets



					a	Air supplied to or recirculated from any space shall not contain flammable vapors, filings, or dusts in quantities and concentrations that would introduce a hazardous condition.

						(NFPA 90A, Para. 2-3.6.1)



					b	Air outlets/inlets shall be constructed of noncombustible material

						(NFPA 90A, Para. 2-3.6.2)



					c	Air outlets/inlets shall be located at least 3 inches above the floor    

						Air Outlets reference:

						(NFPA 90A, Para. 2-3.6.3)

						Air Inlet reference:

						(NFPA 90A, Para. 2-3.7.3)



					d	When located less than 7 feet above the floor, outlet/inlet openings shall be protected by a grille or screen having openings through which a 1/2 inch sphere will not pass.

						Air Outlets reference:

						(NFPA 90A, Para. 2-3.6.3)

						Air Inlets reference:

						(NFPA 90A, Para. 2-3.7.3)



			(g)	Building Construction



				1	Clearance from metal air ducts to combustible materials, including plaster on wood lath, shall be not less than 1/2 inch, or the material shall be protected with minimum 1/4 inch approved insulating material.  The integrity of the fire stopping and smoke stopping shall be maintained.



				2	Installation of air ducts including the hangers shall not reduce the fire resistance rating of the structural members.



				3	Approved fire dampers shall be provided where air ducts penetrate or terminate at openings in walls or partitions required a fire resistance of 2 hrs or more.



					a	Walls, partitions, floors rated 3 hrs or more, requires a 3 hr damper



					b	Walls, partitions, floors rated less than 3 hrs requires a 1 1/2 hr damper



				4	Air ducts that pass through floors of buildings requiring the protection of vertical openings shall be enclosed with partitions or walls with a fire resistance rating of:



					a	2 hours in a building 4 stories or more in height



					b	1 hour in a building less than 4 stories



				5	Where air ducts extend through only one floor and serve only two adjacent stories, the air ducts shall be enclosed or fire dampers shall be installed at each point where the floor is penetrated.



			(h)	Dampers



				1	Closing of all fire dampers and ceiling dampers shall be automatic, and they shall remain closed upon the operation of a fusible link or other approved heat actuated device affected by an abnormal rise in temperature in the air duct. (NFPA 90A, Para. 3-4.5.1)



				2	Fusible links shall have a temperature rating approximately 50 degrees F above the maximum temperature during system operation but not less than 160 degrees. (NFPA 90A, Para. 3-4.5.2)



				3	At least every 4 years remove fusible links, operate all dampers to verify that they fully close, check latch, if provided, and lubricate all moving parts as necessary.



				4	Smoke dampers shall be controlled by an automatic alarm initiating device. (NFPA 90A, Para. 4-3.1)



			(i)	Smoke Detectors



				1	All automatic shutdown devices shall be tested annually



				2	Smoke detectors in air distribution systems shall be located downstream of the air filters and ahead of any branch connections.



				3	Installation is IAW NFPA 72



			(j)	All fire dampers, smoke dampers, and ceiling dampers shall be operated, prior to building occupancy, to determine that they function IAW the requirements of NFPA 90A.





053			Flame Spread Ratings of Contents (IFSTA Inspection Manual, Pg. 73)

3-3.8

			(�seq level3 \*alphabetic�a�)	Refers to the combustibility of the materials used for interior finish 



054			(b)	Interior finish contributes to fire impact in four ways:

3-3.8.1				(IFSTA Inspection Manual, Pg. 74)



				�seq level4 \*arabic�1�	Affects the rate of fire buildup to a flashover condition.



				�seq level4 \*arabic�2�	May contribute to fire extension through flame spread over its surface.

					(flame spread rating)



				�seq level4 \*arabic�3�	May add to the intensity of a fire by contributing additional fuel.

					(fuel contribution rating)



				�seq level4 \*arabic�4�	May produce smoke and toxic gases that can contribute to life hazard and property damage.

					(smoke development rating)



			(c)�seq level4 \h \r0 �	Steiner Tunnel Test



				�seq level4 \*arabic�1�	Also designated ASTM E 84, NFPA 255, and UL 723.



				�seq level4 \*arabic�2�	Most widely used test for determining surface burning characteristics of interior finishes.



				�seq level4 \*arabic�3�	When materials subjected to this test,  their surface combustibility is expressed as a number and is known as the "flame spread rating".



				�seq level4 \*arabic�4�	To derive this numerical rating, the flame travel along the test material is compared to two standard materials.



					�seq level5 \*alphabetic�a�	Asbestos cement board flame spread rating is 0.



					�seq level5 \*alphabetic�b�	Red oak flame spread rating is 100.



					�seq level5 \*alphabetic�c�	The higher the flame spread rating the more hazardous the material by this test.



				�seq level4 \*arabic�5��seq level5 \h \r0 �	NFPA 101, Life Safety Code uses flame spread ratings to make 3 classifications.



				�seq level4 \*arabic�6�	Class A - flame spread 0-25



				�seq level4 \*arabic�7�	Class B - flame spread 26-75



				�seq level4 \*arabic�8�	Class C - flame spread 76-200



			(d)�seq level4 \h \r0 �	Fuel contributed rating



				�seq level4 \*arabic�1�	Rarely used in building codes



				�seq level4 \*arabic�2�	Not listed for many modern materials



			(e)�seq level4 \h \r0 �	The tunnel test can also provide a measure of the amount of smoke developed.



				�seq level4 \*arabic�1�	This is a rating based on the amount of visual obscurity created by the smoke not the toxicity of the products of combustion.



				�seq level4 \*arabic�2�	Determined by passing a beam of light through the exhaust end of the tunnel furnace which impinges on a photoelectric cell.



		�seq level3 \h \r0 ��seq level4 \h \r0 �	Interior Finish Requirements (MIL-HDBK-1008B, Pg. 9)



			(�seq level3 \*alphabetic�a�)	Defined as the exposed material  of walls, ceilings, movable partitions, wainscotting, columns, other interior surfaces, and other interior materials applied to these surfaces.  Exposed insulating and acoustical materials are considered interior finish.



			(�seq level3 \*alphabetic�b�)	New construction, alterations, renovations



				�seq level4 \*arabic�1�	Wall and ceiling finishes and movable partitions shall conform to the requirements of NFPA 101 except:



					�seq level5 \*alphabetic�a�	Interior finish for means of egress, hospital patient rooms, sleeping rooms, and correction facilities “Class A”  ONLY.



					�seq level5 \*alphabetic�b�	“Class B”  interior finish may be substituted for Class A throughout health care facilities that are completely protected with automatic sprinklers and have quick response sprinklers installed throughout smoke compartments containing sleeping rooms.



					�seq level5 \*alphabetic�c�	“Class C”  shall only be permitted in fully sprinkled buildings.



					�seq level5 \*alphabetic�d�	Flame Spread (FS) and Smoke Development (SD) shall be tested according to NFPA 255.



						�seq level6 \*arabic�1�	Class A - shall not exceed test rating of 25 FS and 50 SD.



						�seq level6 \*arabic�2�	Class B - shall not exceed test rating of 75 FS and 100 SD.



						�seq level6 \*arabic�3�	Class C - shall not exceed test rating of 200 FS and 200 SD.



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 ��seq level5 \h \r0 ��seq level6 \h \r0 �	Existing construction  



				�seq level4 \*arabic�1�	Alternate measures to provide necessary safeguards to protect life and property.



					�seq level5 \*alphabetic�a�	Cover combustible surfaces with gypsum board or other material which meets the requirements for new construction.



					�seq level5 \*alphabetic�b�	Protect building with automatic sprinkler system



					�seq level5 \*alphabetic�c�	Remove and replace with approved material



Building construction components installed for fire related purposes.



			(a)	Fire Walls.  (IFSTA Inspection Manual,  Pg. 75)



				1	Designed for a specified degree of fire resistance designed to prevent the spread of fire within a structure or between two structures.



				2	Fire walls should extend from the foundation through the combustible roof to prevent flame spread on the roof covering.  This is accomplished by a parapet on top of the fire wall.



				3	No combustible construction is permitted  to penetrate these walls.



				4	Must be self-supporting in order to maintain stability during a collapse on either side.



				5	Walls must be checked for proper fire resistivity.



				6	Walls should be checked for cracks, crumbling bricks, rotten mortar joints, sealed holes for utility extensions,  if ducts penetrate walls proper fire dampers must be in place within the duct.



				7	Evaluate the processes in the building to determine if there is a possibility of a flash fire or explosion that could destroy or damage the wall.



			(b)	Fire Partitions.

				(IFSTA Inspection Manual, Pg. 76)



				1	Fire partitions usually have a smaller degree of fire resistivity than a fire wall.



				2	Partitions extend from one floor to the underside of the floor above or to the underside of a fire-rated ceiling assembly.



				3	Built with noncombustible or protected combustible materials and supported by structural members having a fire-resistance rating equal to or greater than the partition.



			(c)	Fire Door Assemblies.  Tested under NFPA 252, Fire Tests of Door Assemblies. 

				(IFSTA Inspection Manual,  Pg. 76)



				1	Types of tests



					a	Fire endurance test



					b	Hose stream test



					c	Acceptable criteria requires the door remain in the opening throughout both the fire endurance test and the hose stream test.

					

				2	Includes the rated door, frame, hardware, and other accessories.



				3	Methods of operation



					a	Self-closing



					b	Automatic-closing



					c	Power operated



						1	Electronic closing devices close doors upon activation of an alarm.



						2	Closing mechanisms must be smoke detector activated if they are designed to protect people.



				4	Standard fire doors can be horizontal or vertical sliding, single or double swinging, or overhead rolling.



				5	Doors must be examined to determine if they are defective, inoperative, or blocked open.  Any condition rendering the door ineffective makes the wall ineffective.



				6	Doors must also be checked for labels or classification marks.  They may be metal, paper, plastic, or stamped or die cast into the door.  They are generally located on the edge of the door, most commonly on the hinged edge.  Some may be attached on the top edge.



				7	Maintenance of fire doors includes always insuring; a clear path of travel, no paint on fusible links and/or rollers, Underwriters Laboratories (UL) listed or Factory Mutual (FM) approved for the specific use. 



				8	Doors are installed and maintained in accordance with NFPA 80, Fire Doors and Windows.



				9	Classifications of Openings.

					(Std. 80, Pg. 69, Para. E-3)

					(Std. 101, Pg. 144, Para. 6-2.3.5)



					a	Class A - openings in fire walls and walls that divide a building into fire areas.



					b	Class B - openings in enclosures of vertical communications and in 2-hour rated partitions providing horizontal fire separations.



					c	Class C - openings in walls or partitions between rooms and corridors having a fire resistance rating of 1 hour or less.



					d	Class D - openings in exterior walls subject to severe fire exposure from outside the building.



					e	Class E - openings in exterior walls subject to moderate or light fire exposure from outside of buildings.



				10	Classification of Fire Doors

					(FPH, Pg. 6-86)



					a	Three hour - opening in walls separating buildings or dividing a building into different fire areas.



					b	One and one-half hour - openings in 2-hour enclosures of vertical openings in buildings are protected by 1 1/2-hour doors.  Also used in walls with a 2-hour rating (to enclose hazardous areas).



					c	One hour - openings in 1-hour enclosures of vertical openings in buildings such as stairs and shafts.



			(d)	Draft Curtains/Curtain boards.

				(NFPA 204M,  Smoke and Heat Venting, Chapter 3)  



				1	Curtain boards are important for prompt and positive activation of the vents because they bank up heat in the curtained area.

					(NFPA 204M, Para. 3-1.1)



				2	They serve to limit the spread of heat and smoke beneath the ceiling during design duration of the venting system. (NFPA 204M, Para. 3-1.2)



				3	They should be constructed of a substantial noncombustible material that will resist the passage of smoke. (NFPA 204M, Para. 3-2)



				4	Curtain boards should extend to a depth of not less than 20 percent of the ceiling height.  (NFPA 204M, Para. 3-3.1)



				5	Around special hazards, the curtain should extend down to within approximately 10 ft. from the floor. (NFPA 204M, Para. 3-3.2)



				6	The distance between curtains should not exceed 8 times the ceiling height to ensure that vents remote from the fire within the curtained compartment will be effective. (NFPA 204M, Para. 3-4.1)



				7	Smaller curtained areas may be desirable where occupancies are particularly vulnerable to damage

					See code for references... (NFPA 204M, Para. 3-4.2)



			(e)	Chimneys



				1	Reference is NFPA 211, Chimneys, Fireplaces, Vents, and Solid Fuel Burning Appliances, 1992.



				2	Chimneys are classified into three major types:  Factory built, Masonry, and Metal. (FPH, Pg. 2-74)



				3	Definitions:



					a	Chimney:  one or more passageways, vertical or nearly so, for conveying flue gases to the outside atmosphere.



					b	Factory built chimney:  a chimney composed of listed factory built components assembled IAW the terms of listing to form a completed chimney.



					c	Masonry Chimney:  a field constructed chimney of solid masonry units, brick, stones, etc., built IAW applicable building code requirements.



					d	Metal Chimney:  a field constructed chimney of metal made IAW applicable building code requirements.



					e	Flue:  the general term for a passage through which flue gases pass from the combustion chamber to the outer air.    



				4	Factory Built Chimneys (NFPA 211, Chapter 2)



					a	Permitted to be used for exhaust systems and ducting from hoods, industrial ovens, furnaces, process equipment, and process equipment of any temperature classification provided the system is engineered so that gas temperatures and pressures do not exceed the applicable limit for the type chimney.

						(NFPA 211, Para. 2-2)

						(FPH, Pg. 2-74)



					b	If located in buildings requiring the protection of vertical openings, the same requirements for enclosures and building height apply.



					c	Installation shall be IAW the listing and manufacturer's instructions. (NFPA 211, Para. 2-1.1)





				5	Masonry Chimneys (NFPA 211, Chapter 3)



					a	Shall be supported on properly designed foundations.  (See code for detailed reference...) (NFPA 211, Para. 3-1.1)



					b	Clean out openings or a means for cleaning shall be provided in ALL chimney flues. (NFPA 211, Para. 3-1.4)



					c	All spaces between chimneys and floors and ceilings through which chimneys pass shall remain fully open but shall be fire stopped with non-combustible material.

						(NFPA 211, Para. 3-1.5)



					d	Masonry chimneys shall be proved tight by a smoke test after erection and before use. (NFPA 211, Para. 3-1.6)



					e	Chimneys shall not support any structural load other than their own weight unless designed to act as a supporting member.

						(NFPA 211, Para. 3-1.7)



					f	Masonry chimneys shall be lined.  (NFPA 211, Para. 3-2.2)



					g	Clearances from combustibles must be maintained IAW NFPA 211. (NFPA 211, Para. 3-3.1)



				6	Metal Chimneys (Smokestacks) (NFPA 211, Chapter 4)



					a	Metal chimneys shall be constructed of steel or cast iron and good engineering practices should be used. (NFPA 211, Para. 4-1.2, 4-1.3)



					b	They require properly designed foundations. (NFPA 211, Para. 4-1.6) 



					c	Clearances and construction of metal chimneys for different uses should be referenced IAW NFPA 211, Chapter 4.



					d	Single-wall metal chimneys or unlisted metal chimneys shall not be used inside or outside of one- and two- family dwellings.

						(NFPA 211, Para. 4-1.1)





				7	Spark Arrestor



					a	Where required at the termination of chimneys, shall be designed to prevent the entry of rain, snow, and animals including birds.

						(NFPA 211, 1-11.1)



					b	The arrestor screen shall have heat and corrosion resistive steel and shall prevent the passage of spheres larger than ½ inch, and allow for the passage of spheres less than 3/8 inch in diameter.

						(NFPA 211, Para. 1-11.3)



			(f)	Fire Stops



				1	Prevents or limits fire spread in hollow walls or floors, above suspended ceilings, in penetrations for plumbing or electrical installations, or cocklofts and crawl spaces.



				2	Most common form in wood frame construction involves 2 inch thick wood, placed in walls, partitions, and ceilings between the studs at each floor level and at the upper end of the stud channel in the attic.



Other applications include the use of noncombustible material that does not break down due to heat of fire and smoke.  One accepted method involves using fire resistant, silicone elastomer insulation.  It is applied as a foam and hardens to seal the opening.



		�seq level3 \h \r0 ��seq level4 \h \r0 ��seq level5 \h \r0 �	Tests for Interior Floor Finishes (Fire Protection Handbook (FPH), Pg.  6-44)    

               

			(�seq level3 \*alphabetic�a�)	Methanamine Pill Test



				�seq level4 \*arabic�1�	Developed to prevent the distribution of highly flammable soft floor coverings.



				�seq level4 \*arabic�2�	All carpet made in the United States must pass this test.



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	Critical Radiant Flux Test



				�seq level4 \*arabic�1�	Simulates conditions which have been observed and defined in large-scale corridor experiments.



				�seq level4 \*arabic�2�	Test method adopted as NFPA 253, Critical Radiant Flux of Floor Covering Systems Using a Radiant Heat Energy Source.



				�seq level4 \*arabic�3�	MIL-HDBK 1008B states floor finishes shall conform to the requirements of NFPA 101.



				�seq level4 \*arabic�4�	NFPA 101, Life Safety Code, classifies interior floor finishes into 2 classes according to this test method.



Definition:  “Critical Radiant Flux”, the level of incident radiant heat energy on the floor covering system at the most distant flameout point.  It is reported as Watts / sq. cm.

 

					�seq level5 \*alphabetic�a�	Class I - minimum critical radiant flux of:



						1	0.45 Watts / sq. cm. (NFPA 101, Para. 6-5.4.2)



						2	0.43 BTU per sq. ft. / sec. (FPHB, Pg. 6-44)



					�seq level5 \*alphabetic�b�	Class II - minimum critical radiant flux of:



						1	0.22 Watts / sq. cm. (NFPA 101, Para. 6-5.4.2)

				

						2	0.19 BTU per sq. Ft. / sec. (FPHB, Pg. 6-44)



	�seq level3 \h \r0 ��seq level4 \h \r0 ��seq level5 \h \r0 �	Special Building Construction Features



			(�seq level3 \*alphabetic�a�)	Projection Booths  (FPHB, Pg. 8-91)



				�seq level4 \*arabic�1�	Refers to any booth housing equipment for the transmission of light onto a screen, curtain, or stage 

					(Life Safety Code Handbook (LSCH), Para. 8-3.2.2)



				�seq level4 \*arabic�2�	Shall be of permanent construction consistent with the construction requirements of the building where it is located.  (LSCH, Para. 8-3.2.2.2)



					�seq level5 \*alphabetic�a�	Room and rooms appurtenant to it shall have a ceiling height of not less than 7 feet, 6 inches.



					�seq level5 \*alphabetic�b�	Shall have at least one outward swinging, self-closing door not less than 30 inches wide and 6 feet, 8 inches high.



					�seq level5 \*alphabetic�c�	Ports and openings for projection equipment between the room and auditorium shall be provided with glass or other material to completely close the opening.



				�seq level4 \*arabic�3��seq level5 \h \r0 �	Electric arc, xenon, and other light sources generate hazardous gases, dust or radiation, and can fail with explosive force.



				�seq level4 \*arabic�4�	Where these light sources are used, a booth around the projection equipment is required to protect the audience. (LSCH, Para. 8-3.2.2.2)



				�seq level4 \*arabic�5�	Proper ventilation is required (LSCH, Para. 8-3.2.2.2)



				�seq level4 \*arabic�6�	Modern motion pictures and slides use safety film which does not introduce the hazards of nitrocellulose found in the early movies.

					(LSCH, Para. 8-3.2.2.3)



				�seq level4 \*arabic�7�	Modern projection rooms are not designed for, and cannot safely project, non-safety film.



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	Stages  (FPHB, Pg. 8-91)



				�seq level4 \*arabic�1�	Most theater fires have begun in the stage area  (i.e. Iroquois Theater fire, Chicago IL, 1903).



				�seq level4 \*arabic�2�	Scenery can be arranged in a variety of ways, horizontally or vertically.  Whatever the arrangement of the scenery, scenery handling equipment and allied shops need to be protected to prevent a large stage fire from directly or indirectly threatening the audience.



				�seq level4 \*arabic�3�	Stage Definitions (LSCH, Para. 8-1.3)



				�seq level4 \*arabic�4�	Fire Protection (LSCH, Para. 8-3.2.1.9)



					�seq level5 \*alphabetic�a�	Every stage shall be protected by an approved, automatic sprinkler system throughout the stage, and in storerooms, workshops, permanent dressing rooms, and other accessory spaces contiguous to such stages.



					�seq level5 \*alphabetic�b�	See exceptions



				�seq level4 \*arabic�5��seq level5 \h \r0 �	Flame-retardant requirements (LSCH, Para. 8-3.2.1.10)



					�seq level5 \*alphabetic�a�	Combustible scenery of cloth, film, vegetation (dry) and similar effects shall meet the requirements of NFPA 701, Standard methods of Fire Tests for Flame-Resistant Textiles and Films.



					�seq level5 \*alphabetic�b�	Foamed plastics shall be permitted to be used only by specific approval of the authority having jurisdiction.



					�seq level5 \*alphabetic�c�	Scenery and stage properties on thrust stages shall be of either noncombustible or limited combustible materials.



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Proscenium Openings



				�seq level4 \*arabic�1�	Proscenium wall separates the stage from the auditorium or house. (LSCH, Pg. 211, para. 8-1.3)



					�seq level5 \*alphabetic�a�	Legitimate stages shall be completely separated from the seating area by a proscenium wall of not less than 2-hour fire-resistive noncombustible construction.  (LSCH, Para. 8-3.2.1.6)



					�seq level5 \*alphabetic�b�	The wall shall extend at least 4 feet above the roof of the auditorium in combustible construction.



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Opening Protection (LSCH, Para. 8-3.2.1.7)



					�seq level5 \*alphabetic�a�	Where a wall is required the opening shall be protected  by a fire curtain or water curtain complying with NFPA 13, Standard for the Installation of sprinkler systems.



					�seq level5 \*alphabetic�b�	Fire curtain shall be designed to close automatically upon automatic detection of fire and upon manual activation.



					�seq level5 \*alphabetic�c�	Shall resist the passage of flame and smoke between the stage area and the audience area for 20 minutes.



					�seq level5 \*alphabetic�d�	All proscenium curtains shall be in the closed position except during performances, rehearsals, or similar activities.



			(�seq level3 \*alphabetic�d�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Flammable Liquid Storage Rooms (NFPA 30)



				�seq level4 \*arabic�1�	Fire resistance for inside liquid storage areas (NFPA 30, Para. 4-4.2.1)



					�seq level5 \*alphabetic�a�	Floor area < 150 feet requires walls, ceilings, and intermediate floor areas have a fire resistance rating of 1 hour.



					�seq level5 \*alphabetic�b�	Floor area > 150 feet and < 500 feet requires walls, ceilings, and intermediate floor areas have a fire resistance rating of 2 hours.

 

				�seq level4 \*arabic�2��seq level5 \h \r0 �	Openings in interior walls to adjacent rooms or buildings and openings in exterior walls with fire resistance ratings shall be provided with normally closed, listed fire doors. (NFPA 30, Para. 4-4.2.2)



					�seq level5 \*alphabetic�a�	1 hour fire wall requires the rating of door to be 3/4 hour.



					�seq level5 \*alphabetic�b�	2 hour fire wall requires the rating of door to be 1 hour.



				�seq level4 \*arabic�3��seq level5 \h \r0 �	Except for drains, floors shall be liquid-tight, and the storage area shall be liquid-tight where walls join the floor. (NFPA 30, Para. 4-4.2.6)



				�seq level4 \*arabic�4�	Means shall be provided to prevent the flow of liquids under emergency conditions into adjoining building areas.  Accomplished by providing one or a combination of the following across the entire width of each opening: (NFPA 30, Para. 4-4.2.7)

 

					�seq level5 \*alphabetic�a�	Noncombustible, liquid-tight raised sills, curbs, or ramps of suitable height.



					�seq level5 \*alphabetic�b�	Open-grated trenches



					�seq level5 \*alphabetic�c�	Other means acceptable to the authority having jurisdiction



				�seq level4 \*arabic�5��seq level5 \h \r0 �	Electrical equipment and wiring inside storage rooms used for the storage of Class I liquids shall be suitable for Class I, Division 2 hazardous (classified) locations. (NFPA 30, Para. 4-4.2.7)



053		�seq level3 \h \r0 ��seq level4 \h \r0 �	Estimate Fire Growth Potential.

3-3.8

			(�seq level3 \*alphabetic�a�)	If fire inspectors can estimate fire load, they can estimate the loss potential of a building.  This information is then useful for preparing prefire plans, water requirements for automatic sprinkler and fire flow demands, and fire extinguisher placement.



			(�seq level3 \*alphabetic�b�)	Fire Load  (IFSTA Inspection Manual, Pg. 106)



				�seq level4 \*arabic�1�	The arrangement of the materials in a building directly affects fire development and severity and must be considered when determining the possible duration and intensity of fire.



				�seq level4 \*arabic�2�	Fire load is a measure of the maximum heat that can be produced if all the combustible materials in a given are burn.



				�seq level4 \*arabic�3�	Procedures for computation



					�seq level5 \*alphabetic�a�	Maximum heat release is the product of the weight of each combustible multiplied by its heat of combustion.



					�seq level5 \*alphabetic�b�	Normally fire load is calculated for the structural components, interior finish, floor finish, and combustible contents of the building.



					�seq level5 \*alphabetic�c�	Fire load is commonly expressed as average fire load, which is the equivalent  combustible weight divided by the fire area in square feet which will give the amount (in pounds) of fire loading per square feet.  (FPH, Pg. 6-77) 



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Basic fire load classifications were derived for "typical" occupancies.  They are:



				�seq level4 \*arabic�1�	Slight:  typical fire load 5 pounds per square foot (PSF)



					�seq level5 \*alphabetic�a�	Well-arranged office, metal furniture, non-combustible building



					�seq level5 \*alphabetic�b�	Welding areas containing few combustibles



					�seq level5 \*alphabetic�c�	Noncombustible powerhouse



					�seq level5 \*alphabetic�d�	Noncombustible buildings, small amount of combustibles



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Moderate: typical fire load 10 PSF



					�seq level5 \*alphabetic�a�	Cotton and waste paper storage (baled) and well arranged noncombustible building



					�seq level5 \*alphabetic�b�	Paper manufacturing, noncombustible building



					�seq level5 \*alphabetic�c�	Noncombustible institutional building with combustible occupancy



				�seq level4 \*arabic�3��seq level5 \h \r0 �	Moderately Severe: typical fire load 10 to 15 PSF



					�seq level5 \*alphabetic�a�	Well-arranged combustible storage, non-combustible building



					�seq level5 \*alphabetic�b�	Machine shops with combustible floors



				�seq level4 \*arabic�4��seq level5 \h \r0 �	Severe:  typical fire load 15 to 20 PSF



					�seq level5 \*alphabetic�a�	Manufacturing areas, combustible products, noncombustible building



					�seq level5 \*alphabetic�b�	Congested combustible storage areas, noncombustible building



				�seq level4 \*arabic�5��seq level5 \h \r0 �	Very Severe:  typical fire load greater than 20 PSF



					�seq level5 \*alphabetic�a�	Woodworking areas



					�seq level5 \*alphabetic�b�	Office, combustible furniture and buildings



					�seq level5 \*alphabetic�c�	Paper working, printing, etc.



					�seq level5 \*alphabetic�d�	Furniture manufacturing and finishing



					�seq level5 \*alphabetic�e�	Machine shop with combustible floors



			(�seq level3 \*alphabetic�d�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Amount of fuel contributed



				�seq level4 \*arabic�1�	One combustible versus another, or different forms of the same combustible, can be used to evaluate the desirability of using the material for a given situation.  This is true for measuring the fuel contributed by certain forms of building materials. (FPHB, Pg. 3-28)



				�seq level4 \*arabic�2�	It is possible to estimate the fire severity of a given occupancy by roughly calculating the fire exposure for that amount of loading, and comparing it with the fire resistance rating of the building.  This results in a rough determination of the effect on a building from a severe fire in the contents.  (Building Construction for the Fire Service (BCFS), Pg. 251)



				3	Fire load is the measure of the maximum heat that would be released if all the combustibles in a given fire area burned



					a	Maximum heat release is the product of the weight of each combustible material multiplied by its heat of combustion



					b	average fire load is the equivalent combustible  weight divided by the fire area in square feet



					c	equivalent combustible weight is the weight of ordinary combustibles having a heat of combustion of 8,000 Btu per pound that would release the same total heat as the combustibles in the space



						(	example:    the equivalent weight of 10 lb. per sq. ft of a plastic with a heat of combustion of 12,000 Btu per lb. would be: 







10 lb. per sq. ft   *  12,000 Btu per lb.   =  120,000 Btu per sq. ft	



120,000 Btu per sq. ft  /  8,000 Btu per lb. ordinary combustibles = 15 lb. per sq. ft

�

15 lb. per sq. ft  =  average fire load



				4	Rate of heat release



					�seq level5 \*alphabetic�a�	Indicates how fast the potential heat in the fuel is released



					�seq level5 \*alphabetic�b�	The two estimates of caloric value commonly used are:



						�seq level6 \*arabic�1�	Wood, paper and similar materials (ordinary combustibles) are 8,000 British Thermal Units (BTU) per pound.	  (BCFS, Pg. 30)



						�seq level6 \*arabic�2�	Plastics, rubber, and  flammable liquids are 16,000 BTUs per pound though some fuels are much higher.



						3	Plastics are converted into “equivalent pounds”  on the basis that one pound of plastics equals two pounds of wood



					�seq level5 \*alphabetic�c��seq level6 \h \r0 �	All wood generates approximately the same amount of heat per pound, but a pound of plywood will burn many times faster than a pound of heavy timber.  The number of BTUs remain the same.   (BCFS, Pg. 30)



				5�seq level5 \h \r0 �	Finishes or additives used to improve the properties of many wood- and paper-based materials such as binders, adhesives, and fillers can modify the fire performance as compared to bare wood.



					�seq level5 \*alphabetic�a�	Coatings applied to wood or wood based products may cause them to ignite more easily and to burn more rapidly than unfinished wood.



					�seq level5 \*alphabetic�b�	Insulated plywood will provide a greater degree of fire resistance than one without insulation.



				6�seq level5 \h \r0 �	It is possible to construct fire-rated interior partitions using gypsum board and wood framing members.



					�seq level5 \*alphabetic�a�	Deficiencies in the installation of gypsum board  (BCFS, Pg. 227)



						�seq level6 \*arabic�1�	Void spaces with infinite air supply behind board



						�seq level6 \*arabic�2�	Nail heads not properly cemented over



						�seq level6 \*arabic�3�	Joints not properly taped



						�seq level6 \*arabic�4�	Penetrations of the gypsum sheath  (BCFS, Pg. 228)



				7�seq level5 \h \r0 ��seq level6 \h \r0 �	Difference between fire hazard or flame spread listings of tile and fire-rated tile as part of the fire resistance system of the floor and ceiling assembly. (BCFS, Pg. 318)



					�seq level5 \*alphabetic�a�	Not all suspended ceilings are part of the fire-resistance system



					�seq level5 \*alphabetic�b�	For example,  a suitable fire-resistive membrane can be provided by lath and plaster,  ceiling tile may be only acoustical, but to install the ceiling tile holes might be punched into the ceiling to accommodate the support wires.



			(�seq level3 \*alphabetic�e�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Flammable decorations (IFSTA Inspection Manual, Pg. 57)



				�seq level4 \*arabic�1�	The degree of hazard involves depends on the ease with which the decoration can be ignited by cigarettes, sparks, electrical defects, and similar heat sources.



				�seq level4 \*arabic�2�	A field test may be beneficial and can be performed to determine the actual flame spread.



					�seq level5 \*alphabetic�a�	Safety:  test material may be highly flammable and should be tested in a safe location.  Tests must be performed in such a way that the fire can not get out of control.



					�seq level5 \*alphabetic�b�	Test procedures



						�seq level6 \*arabic�1�	Apply small flame from a 3/4 inch paraffin candle to the material for one minute.



						�seq level6 \*arabic�2�	The material should not flash, support combustion, or continue to flame for more than two seconds.



						�seq level6 \*arabic�3�	The material should not glow for more than 30 seconds following the removal of the test flame.



					�seq level5 \*alphabetic�c��seq level6 \h \r0 �	Highly flammable decorations such as, straw, leaves, cotton batting, dried vines, trees, shrubbery, artificial flowers, and foam or plastic materials must be treated with a fire-retardant substance before they can be used in mercantile and health care occupancies.



					�seq level5 \*alphabetic�d�	Paper or other combustible materials used near electric light bulbs must be treated with a fire retardant.



					�seq level5 \*alphabetic�e�	A reputable firm with knowledge and experience must be used to effectively treat highly flammable decorations.



					�seq level5 \*alphabetic�f�	In many cases, noncombustible materials and fabrics can be used instead of more combustible decorations to ensure a safe decor in any occupancy.



			(�seq level3 \*alphabetic�f�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Decorative Materials (FPH, Pg. 3-36)

  

				�seq level4 \*arabic�1�	NFPA 701, Standard Methods of Fire Tests for Flame-Resistant Textiles and Films, is the test most prescribed for curtains and draperies.



					�seq level5 \*alphabetic�a�	Fabrics that have passed this test as single layers can burn vigorously in combination with other fabric layer.



					�seq level5 \*alphabetic�b�	Multi-layer curtain types are often found in motels.



				�seq level4 \*arabic�2��seq level5 \h \r0 �	Flame retardant treatments are used for reducing the flammability of contents, furnishings and decorative materials such as, curtains, draperies, upholstery, crepe, and corrugated papers, Christmas trees, and dried or artificial plants and foliage.



				�seq level4 \*arabic�3�	Applications of flame retardant treatments provide an opportunity for misuse or misrepresentation.  The most prevalent kinds of misuse are:

					(FPH, Pg. 3-181)



					�seq level5 \*alphabetic�a�	Promoting pressure impregnated wood for uses where noncombustible materials are conventionally required.



					�seq level5 \*alphabetic�b�	Using pressure-impregnated or coated materials that are not intended for use in locations that are exposed to the weather or unusually high humidity conditions.



					�seq level5 \*alphabetic�c�	Attempting to treat newer synthetic fabrics with common water-soluble-salt flame-retardant solutions, which are only effective on fibers like cotton, rayon, wool, and silk.



					�seq level5 \*alphabetic�d�	Marketing flame-retardant solutions in small aerosol spray containers for home use.  They give the consumer the impression that the contents of one can will "flameproof" virtually everything in the home.



					�seq level5 \*alphabetic�e�	Advocating the use of ordinary water-soluble-salt solutions for the treatment of nonabsorbent materials.



					�seq level5 \*alphabetic�f�	Products which are tested, rated and labeled by reputable, independent testing laboratories are the best safeguards against these pitfalls.



			(�seq level3 \*alphabetic�g�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Furnishings  (FPH, Pg. 8-146)



				�seq level4 \*arabic�1�	Normally include desks, chairs, sofas, files, office supplies and paper in business occupancies, and make up the bulk of the fuel load.



				�seq level4 \*arabic�2�	A combination of wood, metal, thermoplastics and foam plastics can be found.



				�seq level4 \*arabic�3�	Consideration should be given to items  which are resistant to ignition to small flames and cigarettes.



				�seq level4 \*arabic�4�	Furnishings should also be evaluated to determine their heat release rates.



					�seq level5 \*alphabetic�a�	Tests of chairs commonly used in board and care facilities have heat release rates capable of producing flashover in a typical sleeping room without ignition of any other item.







055			�seq level4 \h \r0 ��seq level5 \h \r0 �	Fire Exit Drills (LSCH, Para. 31-1.5)

3-3.9

				�seq level4 \*arabic�1�	Used to insure the efficient and safe use of the egress facilities available.

					(LSCH, Para. A-31.1.5)

056

3-3.9.1				�seq level4 \*arabic�2�	Proper drills ensure orderly egress under control and prevents panic.



				�seq level4 \*arabic�3�	Speed in emptying buildings should be made secondary to proper order and discipline.



				�seq level4 \*arabic�4�	Shall be held with sufficient frequency to familiarize all occupants with the drill procedure and to have conduct during the drill become a matter of routine.  (LSCH, Para. 31-1.5.2)



				�seq level4 \*arabic�5�	Shall be held at unexpected times and under varying conditions to simulate unusual conditions that occur in a fire.  (LSCH, Para. 31-1.5.6)



				�seq level4 \*arabic�6�	Responsibility for planning and conducting drills shall be assigned only to competent persons qualified to exercise leadership.  

					(LSCH, Para. 31-1.5.3)



		�seq level4 \h \r0 �Exit drill requirements for specific occupancies



				�seq level4 \*arabic�1�	Assembly occupancies  (LSCH, Para. 31-2)



					�seq level5 \*alphabetic�a�	Employees or attendants shall be schooled and drilled in the duties they are to perform in case of fire, panic, or other emergency in order to effect orderly exiting.  (LSCH, Para. 31-2.2.1)



					�seq level5 \*alphabetic�b�	Employees or attendants shall be instructed in the proper use of portable fire extinguishers and other manual fire suppression equipment if provided.  (LSCH, Para. 31-2.2.2)



					�seq level5 \*alphabetic�c�	In theaters, auditoriums, and other similar Class A and B assembly occupancies, an audible announcement shall be made prior to the start of each program to notify occupants of the location of exits to be used in case of fire or emergency. (LSCH, Para. 31-2.2.3)



					�seq level5 \*alphabetic�d�	Every room consisting an assembly occupancy and not having fixed seats shall have the occupant load of the room posted in a conspicuous place near the main exit from the room.  Signs shall be durable and shall indicate the number of occupants permitted for each room use.  (LSCH, Para. 31-2.4.3)



		�seq level5 \h \r0 �	Educational Occupancies  (LSCH, Para. 31-3)



					�seq level5 \*alphabetic�a�	At least 2 fire exit drills held during first 2 weeks of a school term, and 8 additional drills during the year.  In climates with severe winter weather, at least 6 drills held at the beginning of school term and 4 held after winter to complete the 10 required. 

						 (LSCH, Para. 31-3.1.2)



					�seq level5 \*alphabetic�b�	Executed at different hours of the day or evening, during changing of classes, when school is at assembly, during recess or gymnastic periods, or during other times to avoid the distinction between drills and actual fires. (LSCH, Para. 31-3.1.3)



					�seq level5 \*alphabetic�c�	Great emphasis shall be put upon the execution of each drill in a brisk, quiet, and orderly manner.  Running shall be prohibited. 

						(LSCH, Para. 31-3.1.4)



					�seq level5 \*alphabetic�d�	Day Care Centers  (LSCH, Para. 31-3.5)



						�seq level6 \*arabic�1�	Fire prevention inspections shall be conducted monthly by a trained senior member of the staff.  A copy of the latest inspection form shall be posted in a conspicuous place.

							(LSCH, Para. 31-3.5.1)



						�seq level6 \*arabic�2�	An approved fire evacuation plan shall be executed not less than once per month.      (LSCH, Para. 31-3.5.2)



		�seq level5 \h \r0 ��seq level6 \h \r0 �	Health Care Occupancies  (LSCH, Para. 31-4)



					�seq level5 \*alphabetic�a�	Shall have, in effect and available to all supervisory personnel, written copies of a plan to protect all persons in event of fire and for evacuation to areas of refuge or from the building when necessary.  (LSCH, Para. 31-4.1.1)



					�seq level5 \*alphabetic�b�	All employees shall be periodically instructed and informed of their duties under the plan.  (LSCH, Para. 31-4.1.1)



					�seq level5 \*alphabetic�c�	Plan shall be readily available at all times in the telephone operator's position or security center.  (LSCH, Para. 31-4.1.1)



		�seq level5 \h \r0 �	Detention and Correctional Occupancies  (LSCH, Para. 31-5)



					�seq level5 \*alphabetic�a�	Employees shall be instructed in the proper use of portable fire extinguishers and other manual fire suppression equipment.

						(LSCH, Para. 31-5.1.4)



						�seq level6 \*arabic�1�	Training to new staff shall be provided promptly.



						�seq level6 \*arabic�2�	Refresher training to existing staff shall be provided at a minimum annually.



					�seq level5 \*alphabetic�b��seq level6 \h \r0 �	Combustible decorations shall be prohibited unless flame retardant.  (LSCH, Para. 31-5.4.4)



		�seq level5 \h \r0 �	Residential Occupancies  (LSCH, Para. 31-6)



					�seq level5 \*alphabetic�a�	Hotels  (LSCH, Para. 31-6.1)



						�seq level6 \*arabic�1�	Employees shall be instructed and drilled in the duties they perform in the event of fire, panic, or other emergency.  (LSCH, Para. 31-6.1.1)



						�seq level6 \*arabic�2�	Drills of the emergency organization shall be held quarterly, covering operation and maintenance of first aid fire appliances, testing of devices to alert guests, and a study of instructions for emergency duties.

							(LSCH, Para. 31-6.1.2)



					�seq level5 \*alphabetic�b��seq level6 \h \r0 �	Diagram reflecting actual floor arrangement, exit locations, and room identification shall be posted in a location acceptable to the authority having jurisdiction on or immediately adjacent to every guest room door in hotels and in every resident room in dormitories.  (LSCH, Para. 31-6.4.1)



					�seq level5 \*alphabetic�c�	Fire safety information shall be provided to allow guests to decide either to evacuate to the outside, evacuate to an area of refuge, remain in place, or any combination of the three. 

						(LSCH, Para. 31-6.4.2)



		�seq level5 \h \r0 �	Mercantile Occupancies  (LSCH, Para. 31-8)



					�seq level5 \*alphabetic�a�	In every “Class A” or “Class B” occupancy employees shall be regularly trained in fire exit drill procedures. 

						(LSCH, Para. 31-8.1)



					�seq level5 \*alphabetic�b�	Employees shall be instructed in the proper use of portable fire extinguishers.  (LSCH, Para. 31-8.2)



		�seq level5 \h \r0 �	Business Occupancies   (LSCH, Para. 31-9)



					�seq level5 \*alphabetic�a�	If subject to occupancy by more than 500 persons or more than 100 persons above or below street level, employees and supervisory personnel shall be instructed in fire exit drill procedures and shall hold practice drills periodically where practicable.

						(LSCH, Para. 31-9.1)



					�seq level5 \*alphabetic�b�	Employees shall be instructed in the proper use of portable fire extinguishers. (LSCH, Para. 31-9.2)





057		Emergency access and accessibility requirements

3-3.10

			(a)	Ideal accessibility occurs when a building can be approached by fire department apparatus from all sides. Unfortunately, this is not always possible. (FPH, Pg. 6-7)

058

3-3.10.1			(b)	Accessibility refers to the ability of fire apparatus to get close enough to a building during an emergency.



			(c)	To verify accessibility a fire inspector must have answers to the following questions: (IFSTA Inspection Manual, Pg. 201)



				1	Are fire department access roadways wide enough?



				2	Do access roads have the road base to withstand operational weight of the apparatus?



				3	Are there physical, topographical, or architectural obstructions that restrict access of emergency vehicles?



				4	Are the intersections looped to permit traffic flow?



				5	Is an adequate turning radius provided?



				6	Are there enough access roads and are they within the minimum building access distance requirements?



				7	Are surrounding grades too steep?



			(d)	Requirements, reference NFPA 241, Safeguarding Construction, Alteration, and Demolition Operations.



				1	Separation distances between buildings under construction and construction related structures (temporary offices, trailers, sheds) is based upon the temporary structure's exposing wall length.

					Refer to NFPA Std. 241, Table 2-1.1.



				2	Suitable location at site shall be designated as a command post and provided with plans, emergency information, keys, communication, and equipment, as needed.  The person in charge of fire protection respond to the location command post whenever a fire occurs.

					(NFPA 241, Para. 5-4.1)



				3	Where access in to or within a structure or an area is unduly difficult because of secured openings or where immediate access is necessary for life saving or fire fighting purposes, the authority having jurisdiction shall be permitted to require a key box to be installed in an accessible location.  The key box shall be an approved type and shall contain keys necessary to gain access. (NFPA 241, Para. 5-4.2)



				4	Every building shall be accessible to fire department apparatus by way of access roadways with an all-weather driving surface at least 20 feet wide, to withstand the live loads of fire apparatus and have a minimum of 13 feet 6 inches of vertical clearance. Dead end access roads in excess of 150 feet in length shall be provided with approved provisions for the turning around of apparatus.  These requirements may be modified when, in the opinion of the fire department, fire fighting or rescue operations would not be impaired. (NFPA 241, Para. 5-4.3)



				5	The required width of access roadways shall not be obstructed in any manner, including parking of vehicles.  "No parking" signs or other appropriate notice, or both, prohibiting obstruction shall be permitted to be required and shall be maintained. (NFPA 241, Para. 5-4.4) 



				6	The access roadway shall be extended to within 150 feet of all portions of the exterior walls of the first story of any building.  Where access roadway cannot be provided, an approved fire protection system or systems  shall be provided as required. (NFPA 241, Para. 5-4.5) 



				7	Access for the use of heavy fire fighting equipment shall be provided to the immediate job site at the start of the project and maintained until completion. (NFPA 241, Para. 5-4.7)



				8	In all buildings over one story in height, at least one stairway shall be provided in usable condition at all times, and shall meet the requirements for stairs in the Life Safety Code.  This stairway shall be extended upward as each floor is installed in new construction and maintained for each floor remaining during demolition.  The stairway shall be lighted.  During construction the stairway shall be enclosed if the building exterior walls are in place. (NFPA 241, Para. 5-4.8)



				9	Free access from the street to fire hydrants and to outside connections for standpipes, sprinklers, or other fire extinguishing equipment, whether permanent or temporary, shall be provided and maintained at all times.  Protective pedestrian walkways shall not be constructed to impede access to hydrants.  No material or construction shall interfere with access to hydrants, siamese connections, or fire extinguishing equipment.





068		Fire Inspector I Duties  (NFPA 1031, Pg. 7)

3-3.15

			(�seq level3 \*alphabetic�h�)	Fire safety inspections of new and existing structures



069			(�seq level3 \*alphabetic�i�)	Fire safety inspections of properties for construction, occupancy, fire protection 

3-3.15.2			and exposures



	�seq level3 \h \r0 �	Enforcement procedures  (IFSTA Inspection, Pg. 29)

070

3-3.15.2			(�seq level3 \*alphabetic�a�)	Dictated by adopted codes



			(�seq level3 \*alphabetic�b�)	Procedures must be followed and accurate records must be kept of all action taken



			(�seq level3 \*alphabetic�c�)	First step is usually to notify the responsible party of the violations found



			(�seq level3 \*alphabetic�d�)	Followed by a reinspection after a pre-determined period of time



�seq level3 \h \r0 �	Fire Prevention Assessment Preparation   (IFSTA Inspection, Pg. 21)



			(�seq level3 \*alphabetic�a�)	Contact facility manager for arranging to conduct the visit



				�seq level4 \*arabic�2�	Telephone to schedule an appointment date and time



					�seq level5 \*alphabetic�c�	Normal operating hours



					�seq level5 \*alphabetic�d�	Avoid peak hours



					�seq level5 \*alphabetic�e�	Inform about the amount of time needed for the inspection



				�seq level4 \*arabic�3��seq level5 \h \r0 �	If appointment can not be kept, notify facility manager in advance and arrange another appointment



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	Review facility folder



				�seq level4 \*arabic�1�	AF Form 218



				�seq level4 \*arabic�2�	AF Form 1487



				�seq level4 \*arabic�3�	Pre�fire plan



				�seq level4 \*arabic�4�	Permits/Approvals



				�seq level4 \*arabic�5�	Other pertinent information, i.e., training certification



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	Research anticipated hazards or deficiencies in the reference library



			(�seq level3 \*alphabetic�d�)	Inform facility manager all areas must be accessible for visit.  If they are not due to a legitimate reason, document on inspection report the reason and the areas not visited



			(�seq level3 \*alphabetic�e�)	Review of the facility folder at the Civil Engineering (CE) Customer Service Unit may be necessary



				�seq level4 \*arabic�1�	Status of fire safety deficiencies



				�seq level4 \*arabic�2�	Self�help approvals



				�seq level4 \*arabic�3�	Pending maintenance or repairs



			(�seq level3 \*alphabetic�f�)�seq level4 \h \r0 �	An initial inspection should be used to gather prefire plan information particularly as it relates to fire protection features



			(�seq level3 \*alphabetic�g�)	Review hazard abatement log at safety office



				�seq level4 \*arabic�1�	Status of hazards



				�seq level4 \*arabic�2�	Changes affecting interim measures



			(�seq level3 \*alphabetic�h�)�seq level4 \h \r0 �	Dress and appearance



				�seq level4 \*arabic�1�	Remember you are representing the entire fire department



				�seq level4 \*arabic�2�	Must follow departmental regulations



				�seq level4 \*arabic�3�	Military members will be in compliance with Air Force Instruction (AFI) 36-2903 Standard for Dress and Appearance



				�seq level4 \*arabic�4�	Civilians IAW AFI 36-801



			(�seq level3 \*alphabetic�i�)�seq level4 \h \r0 �	Ensure necessary equipment for inspection is available, i.e., flashlight, coveralls



				�seq level4 \*arabic�1�	Use equipment safely



				�seq level4 \*arabic�2�	Use equipment properly



			(�seq level3 \*alphabetic�j�)�seq level4 \h \r0 �	Use proper time management techniques



�seq level3 \h \r0 �	Conducting the Inspection  (IFSTA Inspection, Pg. 23)



			(�seq level3 \*alphabetic�a�)	Ensure sufficient time is available to complete a thorough inspection



				�seq level4 \*arabic�1�	Field sketch-rough drawing showing important features



				�seq level4 \*arabic�2�	Measuring dimensions



				�seq level4 \*arabic�3�	Discuss items with facility manager



					�seq level5 \*alphabetic�a�	If you do not know the answer to a question say, "I don't know the answer to your question, but I will research it and get back to you with the answer as soon a s possible."



					�seq level5 \*alphabetic�b�	Find the information and let them know as soon as possible 



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 ��seq level5 \h \r0 �	Introduction



				�seq level4 \*arabic�1�	Upon arrival at facility, make known who you are, your purpose, and speak with the facility manager prior to conducting the inspection



				�seq level4 \*arabic�2�	You can mentally note general observations as you enter the facility but DO NOT begin the inspection before contacting the facility manager



					�seq level5 \*alphabetic�a�	Approach the situation with a positive attitude of helping to keep the occupancy safe from hazards



						�seq level6 \*arabic�1�	A positive attitude will encourage positive reaction



						�seq level6 \*arabic�2�	Display enthusiasm and confidence



						�seq level6 \*arabic�3�	Helps promote a high degree of cooperation and compliance

				

					�seq level5 \*alphabetic�b��seq level6 \h \r0 �	Practice appropriate Inspector qualities



						�seq level6 \*arabic�1�	You must maintain your authority



						�seq level6 \*arabic�2�	Maintain eye contact while talking



						�seq level6 \*arabic�3�	Make sure gestures are natural and not forced



						�seq level6 \*arabic�4�	Avoid distracting mannerisms



						�seq level6 \*arabic�5�	Be polite but firm



						�seq level6 \*arabic�6�	Avoid arguments



						�seq level6 \*arabic�7�	Provide clear explanations



				�seq level4 \*arabic�3��seq level5 \h \r0 ��seq level6 \h \r0 �	Use a systematic method of inspection.  NO AREAS should be omitted



			(�seq level3 \*alphabetic�c�)�seq level4 \h \r0 �	Start on the exterior of the faciltiy to gather information on:



				�seq level4 \*arabic�1�	Dimensions



				�seq level4 \*arabic�2�	Construction materials



				�seq level4 \*arabic�3�	Outdoor storage



				�seq level4 \*arabic�4�	Exposures



				�seq level4 \*arabic�5�	Site accessibility



				�seq level4 \*arabic�6�	Water sources, including hydrants and valves



				�seq level4 \*arabic�7�	Drainage facilities



				�seq level4 \*arabic�8�	Location of doors, windows and escapes



				�seq level4 \*arabic�9�	Housekeeping and maintenance



			(�seq level3 \*alphabetic�d�)�seq level4 \h \r0 �	Use a systematic method for the inspection process



				�seq level4 \*arabic�1�	Examine the interior from top to bottom, or bottom to top



				�seq level4 \*arabic�2�	Follow manufacturing process from raw materials to finished product including storage areas



				�seq level4 \*arabic�3�	Refer to a floor plan drawing to avoid missing areas



			(�seq level3 \*alphabetic�e�)�seq level4 \h \r0 �	Inspect means of egress



			(�seq level3 \*alphabetic�f�)	Inspect HVAC system



			(�seq level3 \*alphabetic�g�)	Inspect fire extinguishers



			(�seq level3 \*alphabetic�h�)	Inspect fire alarm system



			(�seq level3 \*alphabetic�i�)	Inspect fire suppression system



			(�seq level3 \*alphabetic�j�)	Verify emergency planning and preparedness



			(�seq level3 \*alphabetic�k�)	During the inspection tour use the AF Form 218 to avoid overlooking areas of concern such as:



				�seq level4 \*arabic�1�	Occupants knowledge



				�seq level4 \*arabic�2�	Adequacy and condition of installed systems



				�seq level4 \*arabic�3�	Adequacy and condition of fire walls, draft stops, and other fire subdivision means



				�seq level4 \*arabic�4�	Building services and equipment



				�seq level4 \*arabic�5�	Common hazards



				�seq level4 \*arabic�6�	Special hazards



				�seq level4 \*arabic�7�	Updating pre-fire plan



				�seq level4 \*arabic�8�	Housekeeping



				�seq level4 \*arabic�9�	Means of egress



				�seq level4 \*arabic�10�	Evidence of possible unauthorized self�help



				�seq level4 \*arabic�11�	Portable fire extinguishers 



	�seq level3 \h \r0 ��seq level4 \h \r0 �	Closing interview  (IFSTA Inspection, Pg.25)



			(�seq level3 \*alphabetic�a�)	More than one inspection visit may be necessary due to large or complex areas



			(�seq level3 \*alphabetic�b�)	Conduct a closing interview with a facility manager or person who accompanied you to:



				�seq level4 \*arabic�1�	Inform of conditions found in general terms specific details will be provided in the inspection report



				�seq level4 \*arabic�2�	Comment on favorable items first then unfavorable areas



				�seq level4 \*arabic�3�	Provide instructions on the recording/reporting procedures you anticipate 						them being involved with



				�seq level4 \*arabic�4�	Ensure interim measures and corrective actions to be taken are understood



				�seq level4 \*arabic�5�	Express thanks for any courtesies extended



	�seq level3 \h \r0 ��seq level4 \h \r0 �	Reporting and Recording



			(�seq level3 \*alphabetic�a�)	Hazards or deficiencies discovered



				�seq level4 \*arabic�1�	Corrected on the spot use AF Form 218



				�seq level4 \*arabic�2�	Not corrected during visit use AF Form 1487



			(�seq level3 \*alphabetic�b�)�seq level4 \h \r0 �	Report must include:



				�seq level4 \*arabic�1�	File number



				�seq level4 \*arabic�2�	Facility number



				�seq level4 \*arabic�3�	Date/Time of visit



				�seq level4 \*arabic�4�	Date corrective action required



				�seq level4 \*arabic�5�	Suspense date



				�seq level4 \*arabic�6�	Organizational address inspected



				�seq level4 \*arabic�7�	Issuing organization



				�seq level4 \*arabic�8�	Type of inspection



				�seq level4 \*arabic�9�	Hazards/Deficiencies noted



				�seq level4 \*arabic�10�	Fire safety deficiency codes



				�seq level4 \*arabic�11�	Risk assessment codes



				�seq level4 \*arabic�12�	Corrective action required



				�seq level4 \*arabic�13�	Fire knowledge and capability of personnel working in the facility



				�seq level4 \*arabic�14�	Inspectors telephone number



				�seq level4 \*arabic�15�	Signature of inspector



				�seq level4 \*arabic�16�	Date signed



				�seq level4 \*arabic�17�	Signature of fire chief



				�seq level4 \*arabic�18�	Date signed



	�seq level3 \h \r0 ��seq level4 \h \r0 �	Conduct a Fire Inspection Demonstration



			(�seq level3 \*alphabetic�a�)	Review and research



			(�seq level3 \*alphabetic�b�)	Equipment for inspection



			(�seq level3 \*alphabetic�c�)	Exterior examination



			(�seq level3 \*alphabetic�d�)	Interior examination



			(�seq level3 \*alphabetic�e�)	Corrected on the spot items



			(�seq level3 \*alphabetic�f�)	Recording of inspection



		�seq level3 \h \r0 �Update Facility Fire Inspection Data (facility folder updates)
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