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Inspection and Testing of Installed Fire Protection Equipment








970106LP.211 			             INTRODUCTION                                                 Time: 5 min. 


 





ATTENTION:	The Fire Marshall reported the building was a total loss because an installed fire 					suppression system failed to operate properly.





REVIEW:		Earlier in this block we learned the value of these systems and their design features.





OVERVIEW:		In this unit we will learn how to ensure their proper operation through a comprehensive 				inspection and testing program.





MOTIVATION:	You don't want one of your buildings to be a total loss!





TRANSITION:	Let's begin with a look at our documentation.








                                                                             BODY     	                              Time: 10 hr. 20 min.


  





PRESENTATION:





11.	Inspection and Testing of Installed Fire Protection Equipment  (IAW NFPA 1031, meeting 	compliance as defined in shaded boxes below)


�


Para. 3-3.6: Determine the operational readiness of existing sprinkler, fire alarm, kitchen hood systems, and first-aid fire extinguishers, given test documentation and field observations, so that the system(s) or equipment is in an operational state, maintenance is documented, and all deficiencies are discovered, noted, and communicated in accordance with the policies of the agencies being represented.  





�


Para. 3-3.6.1 Prerequisite Knowledge:  A basic understanding of portable fire extinguishers, fixed fire extinguishing systems, automatic fire sprinkler systems, standpipe and hose systems, water supply systems, automatic and manual fire alarm systems and devices.





�	


Para. 3-3.7*; Verify code compliance of common industrial/commercial processes and operations, given field observations, so that processes or operations are conducted and maintained in accordance with applicable codes and standards and all code violations are discovered, noted, and communicated in accordance with the policies of the agency being represented.





�3-3.7.1  Prerequisite Knowledge: Principles of electricity, materials storage, welding and cutting, application of flammable finishes, dip tanks, dry cleaning, dust hazards, heating and cooking equipment.








	Main Points


	and their Subpoints:	MP#1 -  	Inspection and Testing of Installed 								Fire Protection Equipment


							   --	Documentation


							   --	Fire Alarm Systems Inspection


							   --	Fire Alarm Systems Testing


							   --	Alarm Sprinkler Inspection


							   --	Automatic Sprinkler Systems 										Testing


							   --     Foam-Water System Inspection


							   --     Foam-Water System Testing								   --     Dry Chemical System Inspection


							   --     Dry Chemical System Testing


							   --     Gaseous System Inspection


							   --	Gaseous System Testing


							   --     Standpipe System Inspection


							   --     Standpipe System Testing


							   --     Water Spray System Inspection


							   --     Water Spray System Testing


				  	


	References:	--		    NFPA 11, Dated - 940114	


				--		    NFPA 12, Dated - 930212


				--		   NFPA 12A, Dated - 920814


				-- 	         NFPA 13, Dated - 960809


				--		   NFPA 13D, Dated - 960809


				--		   NFPA 13R, Dated - 960809		


				--		    NFPA 14, Dated - 960202


				--		    NFPA 15, Dated - 960809 	


				--		    NFPA 16, Dated - 950207


				--		   NFPA 16A, Dated - 940211


				--		    NFPA 17, Dated - 940805


				--		   NFPA 17A, Dated - 940714


				--		    NFPA 25, Dated - 950207


				--		    NFPA 72, Dated - 960726


				--		    NFPA 70, Dated - 950818 (1996) 		


				--     MIL HDBK 1008B, Dated - 940115


				--		AFI 32-2001, Dated - 940516 


				--  	       AFM 91-37, Dated - 8909


				--  Fire Protection Handbook - 17th Edition


				--  Fire Protection Systems Inspection, Test and 						    Maintenance Manual, 2nd Edition 





	a.  	Without reference, identify the methods used to evaluate the operational readiness of 			installed fire protection equipment with at least 80% accuracy





	b.	Given test documentation and field observations, determine the operational readiness of 			automatic sprinkler, fire alarm, and kitchen hood systems with at least 80% accuracy


     





		(1)	Documentation 


 


          			(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





		(2)	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 


  


INTERIM SUMMARY                      				     Evaluation:  Ask Oral Questions 





		(3)	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


 


INTERIM SUMMARY                       				     Evaluation:  Ask Oral  Questions 





		(4)	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





	          	(5)	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.


 





INTERIM SUMMARY                                     			  Evaluation:  Ask Oral Questions 





		(6)	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





		(7)	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





INTERIM SUMMARY                    				      Evaluation:  Ask Oral Questions 





		(8)	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





		(9)	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)





		(10)	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





		(11)	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





		(12)	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





INTERIM SUMMARY                                      				 Evaluation:  Ask Oral Questions 


 


 		(13)	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





		(14) 	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


  


		(15)	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





				4	Operating tests





APPLICATION:	None





EVALUATION:	Interspersed throughout the lesson using oral questions.  Administer specific written 				examination 








                                                                   CONCLUSION              				  Time: 5 min.


 





SUMMARY:		In today's lesson we have examined inspection and testing of installed systems.  We also 				discussed acceptance testing of each type of system.





REMOTIVATION:	The presence of an installed system does not guarantee safety.  It is up to you, the Fire 				Prevention Specialist, to have in depth knowledge of the system's operation, inspection 				and testing to assure their readiness.





ASSIGNMENT:	Continue with the next chapter, Review Project Plans. 





CLOSURE:		By understanding suppression systems and by knowing their function, you, the Fire 				Prevention Specialist, can provide better protection of life and property.
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