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SPEC NOTE: It is necessary to add and co-ordinate specification sections for fire detectors, control equipment, wiring, and checkout of the detection/control portion of the system.
SPEC NOTE: To ensure the successful flooding of an area with a gaseous fire fighting agent requires a complete sealing of the area to contain the clean agent. Co-ordinate this section with other specification sections to provide appropriate specifications for doors, door closures, door seals, dampers, louvers and sealants.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following for the specific project.
.1 American National Standards Institute (ANSI)
.1 ANSI/ASME B1.20.1-[83(R2001)], Standard for Pipe Threads, General Purpose.
.2 ANSI/ASME B16.3-[2006], Malleable Iron Threaded Fittings Classes 150 and 300.
.3 ANSI/ASME B16.9-[01], Factory Made Wrought Buttwelding Fittings.
.4 ANSI/ASME 2004 Boiler and Pressure Vessel Code - Section IX, Welding and Brazing Qualifications.
.2 American Society of Mechanical Engineers (ASME)
.1 ASME B31.1-[04], Power Piping.
.3 American Society for Testing and Materials International (ASTM)
.1 ASTM A53/A53M-[07], Standard Specification for Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless.
.2 ASTM A106/A106M-[06a], Standard Specification for Seamless Carbon Steel Pipe for High-Temperature Service.
.3 ASTM A197/A197M-[00(R2006)], Standard Specification for Cupola Malleable Iron.
.4 ASTM A234/A234M-[07], Standard Specification for Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and High Temperature Service.
.4 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.5 National Fire Protection Association (NFPA)
.1 NFPA 2001-[2008], Standard on Clean Agent Fire Extinguishing Systems.
.2 NFPA 70-[2008], National Electrical Code.
.6 Underwriters' Laboratories Inc. (UL) - Fire Protection Equipment Directory-2002
.1 UL 1058-[2006], Standard for Halogenated Agent Extinguishing System Units.
.2 UL 2166-[99], Standard for Halocarbon Clean Agent Extinguishing Systems Units.
.7 U.S. Department of Transportation (DOT) - Title 49 Code of Federal Regulations Parts 100 to 199, Transportation of Hazardous Material.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Provide product data in accordance with Section [01 33 00- Submittal Procedures].
.1 Submit product data for the following:
.1 Storage cylinders.
.2 Control valves and pilot controls.
.3 Control panels.
.4 Nozzles.
.5 Push button stations.
.6 Detectors.
.7 Alarm bells or horns.
.8 Switches.
.9 Annunciators.
.2 Submit [two]copies WHMIS MSDS - Material Safety Data Sheets in accordance with Section [02 81 01- Hazardous Materials].
.3 Provide shop drawings in accordance with Section [01 33 00- Submittal Procedures].
.1 Shop drawings: Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.1 Submit shop drawings indicating:
.1 Detailed layout of system.
.2 Component descriptions and locations.
.3 Control diagrams.
.4 Wiring diagrams.
.5 Written sequence of operations.
.2 Submit electrical schematics and piping diagrams describing complete suppression system.
.4 Submit test reports for the following:
.1 Room integrity test[s].
.2 Pressure test.
.3 Flow test.
.5 Provide samples in accordance with Section [01 33 00- Submittal Procedures].
.1 Nozzle.
.2 Signs and valve tags.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.6 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0] [CI Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
.7 Quality Control Submittals:
.1 Manufacturer's Instructions: manufacturer's installation instructions.
SPEC NOTE: Co-ordinate paragraph below with PART 3, FIELD QUALITY REQUIREMENTS article. Retain or delete as applicable.
.2 Manufacturer's Field Reports: manufacturer's field reports specified.
.8 Closeout Submittals:
.1 Electrical schematic of circuits.
.2 Written description of system design.
.3 Drawings illustrating control logic and equipment location.
.4 Written documentation for:
.1 Emergency procedures.
.2 Abort functions.
.3 System control panel operation.
.4 Trouble procedures.
.5 Safety requirements.
SPEC NOTE: Edit the following paragraph to include sustainable requirements related to the project.
1.4 SUSTAINABLE REQUIREMENTS
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
1.5 SYSTEM DESCRIPTION
.1 Design Requirements:
.1 Design system in accordance with NFPA 2001 using following parameters:
SPEC NOTE: A complete description of the areas/equipment to be protected must be given along with references to appropriate drawings.
SPEC NOTE: If hazards are inter-exposing or in close proximity to one another, provision for simultaneous discharge shall be specified.
.1 Hazard: to suit occupancy as indicated.
.1 Hazard 1: [_____]
.1 Fuel: [_____]
.2 Gross volume: [_____]
.3 Net volume: [_____]
.4 Min. temp.: [_____]
.5 Max. temp.: [_____]
.2 Submit design calculations for following:
.1 System terminal pressures.
.2 Nozzle flow rates.
.3 Orifice code number.
.4 Piping pressure losses.
.5 Component flow data.
.6 Pipe sizes.
.7 Minimum design concentration.
.8 Minimum design agent quantity.
.9 Actual agent quantity.
.10 Highest expected actual concentration.
.11 Discharge time.
.12 Concentration hold time.
.13 Enclosure pressure venting.
SPEC NOTE: Interface with building system design is integral to complete working fire alarm system.
.3 Submit schematics and diagrams describing suppression system and interface with building system.
SPEC NOTE: This article should include special and unique requirements. Co-ordinate with Section 01 61 00- Common Product Requirements.
1.6 DELIVERY, STORAGE AND HANDLING
SPEC NOTE: State special and unique packing, shipping, handling and special measures needed to prevent damage to products prior to application or installation.
.1 Packing, shipping, handling and unloading:
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements].
.2 Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.
.3 Store materials protected from weather conditions and at temperature conditions recommended by manufacturer.
.2 Waste Management and Disposal:
.1 Separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
1.7 WARRANTY
.1 Warranty system for parts and labour for not less than a period of [_____]
.2 False Discharge Warranty: Warranty replacement and associated costs of clean agent in event of false discharge attributable to defects in installation or parts for period of [_____]
.3 Warranty capability to recondition complete system within [24]hours in event of system activation.
1.8 COMMISSIONING
.1 Upon acceptance, system shall be conditions and placed in operation.
1.9 MAINTENANCE
.1 Extra Materials:
.1 Provide maintenance data for system and components for incorporation into manual specified in Section [01 78 00- Closeout Submittals].
.2 Provide spare parts as follows:
.1 [2]nozzles.
.2 [_____]
.2 Maintenance Service:
.1 Provide regular maintenance service to system in accordance with clean agent manufacturer's written recommendations and maintenance manual for period of [_____]
.2 Inspection personnel: authorized by clean agent manufacturer.
.3 Inspect system [6]months and [12 months]after installation.
.4 Conduct inspections in accordance with manufacturer's guidelines and recommendations of NFPA 2001.
.5 Inspections include but are not necessarily limited to:
.1 Determination of clean agent contents and pressure.
.2 Proper working order of control, detection and alarm systems.
.6 Submit documents certifying satisfactory system conditions after inspections.
Part 2 Products
2.1 SUPPRESSION AGENT
SPEC NOTE: While other clean agents (used for more hazard specific areas) are recognized by industry standards, three commercially available products that are widely utilized in normally occupied areas are: Inergen: NFPA designation IG-541; Chemical Name: Nitrogen 52%, Argon 40% and Carbon Dioxide 8%. FM-200: NFPA designation HFC-227ea; Chemical Name: Heptafluoropropane. FE-13: NFPA designation HFC-23; Chemical Name: Trifluoromethane.
.1 Suppression Agent:
.1 NFPA Designation: [HFC-23] [HFC-227ea] [IG-541].
.2 Chemical Name: [Trifluoromethane] [Heptafluoropropane] [Nitrogen  [8%] [40%] [52%]].
2.2 AGENT STORAGE
SPEC NOTE: Manufacturers of clean agents have specific requirements for storage, same agents require super pressurization with dry nitrogen to assure rapid discharge (FM-200), while others do not (FE-13).
.1 Capacity: [27] [170] [97] [295] [45] [16]kg high pressure seamless steel alloy cylinder.
.2 Cylinder charging pressure: [2241] [14997]kPa at 21.1 degrees C.
.3 Quantity: [1] [2]cylinders.
.4 Standard:
.1 Manufactured, tested and marked in accordance with DOT Specification [4BW500] [4BA500] [3AA] [3A].
.2 In accordance with suppression agent manufacturer.
.5 Cylinder Assembly:
.1 Pressure seat type valve equipped with gauge.
.2 Cylinder pressure supervisor switch to provide a signal at the control panel if the pressure in the cylinder drops to [2206]kPa.
.3 Protective cap: threaded steel anti-recoil.
.4 Installation: [free standing steel racks] [on solid walls].
.5 Lifting lugs: cylinders larger than [97]kg with lifting lugs.
.6 Brackets: integral brackets to be provided for secure mounting.
.7 Discharge Valve:
.1 Material: machined brass forging.
.2 Design: pressure seated, high flow rate design incorporating brass piston with seal, pressure releasing for valve operation, safety disc assembly, pressure actuation outlet port and pressure gauge.
2.3 RELEASING DEVICE
SPEC NOTE: Co-ordinate the following paragraph with Fire Alarm system design for detection devices and control panel function.
SPEC NOTE: Heat, smoke or flame detection may be considered alone or in conjunction with other types. Single zoning, cross zoning and abort systems decisions impact on the building fire alarm system.
.1 Detection: to signal automatic release [and/or alarm]by [optical] [ionization]type smoke detectors and/or heat (rate compensated) detectors signalling control panel.
.2 Alarms:
.1 Quantity: [_____]
.2 Type: [horn] [strobe] [horn/strobe] [bell].
.3 Locations:
.1 To alert personnel located in protected areas.
.2 At entrance[s]to protected area[s].
.3 Operation:
.1 Automatic release [solenoid-operated]valve on cylinder valve that causes discharge of agent storage containers in system.
.2 Program control panel to provide adequate pre-discharge alarm period at time of system test to ensure personnel safety.
.4 Supervision: each releasing device separately series supervised and activated by output directly from control panel.
.5 Features:
.1 Releasing device: removable from container valve without emptying container.
.2 While removed from container valve, releasing device capable of being operated, with no replacement of parts required after this operation.
2.4 MANUAL OVERRIDE
.1 [pneumatic] [Manual lever] [electric push button]actuator for override applications.
2.5 CHECK VALVE
SPEC NOTE: When more than one cylinder is connected to a common manifold, a check valve shall be provided with each cylinder.
.1 Quantity: [_____]
2.6 TRANSFER SWITCH
SPEC NOTE: For systems with a reserve a manually operated transfer switch shall be provided to transfer the pilot cylinder electric actuation from the main bank pilot cylinders to those on the reserve bank.
.1 Operation: manual.
2.7 SELECTOR VALVE
SPEC NOTE: Systems providing protection of separate hazards from the same bank of cylinders require selector valves. The likelihood of simultaneous discharge must be remote for the use of selector valves. For small systems it is considered economical to specify individual systems rather than use selector valves.
.1 Operation:
.1 Pressure operated and self restoring.
.2 Released by pilot operators which can be operated directly, by remote pressure source [and/or electric solenoid].
2.8 PRESSURE REDUCER
SPEC NOTE: Consult with clean agent manufacturer for clean agent specific requirements. Inergen requires the use of a pressure reducer in the distribution piping to restrict the flow of the clean agent, thus reducing the agent pressure down stream of the reducer.
.1 Orifice plate:
.1 Stainless steel.
.2 Orifice size [12.5] [25]mm NPT.
2.9 AUXILIARY SWITCHES
.1 General: to ANSI/NFPA 13 and ULC listed for fire service.
.2 Quantity:
.1 [_____]
.2 [_____]
.3 Type:
.1 Normally open and normally closed contacts with supervisory capability, pressure operated upon release of clean agent into discharge piping.
.2 Heavy duty, double pole, single throw, two to unit.
.3 Complete with manual operator for test and reset.
.4 Signal:
.1 Shut down of electric power to ventilation system.
.2 Shut down of electric powered equipment [_____]
.3 Alarm.
2.10 PRESSURE OPERATED RELEASES
SPEC NOTE: Co-ordinate with the overall fire alarm system the supply and installation of pressure operated switches, operating upon release of the clean agent into the discharge piping. These switches are to shut down the electric power for the ventilation system and all electrically powered equipment within the hazard and to sound an alarm.
SPEC NOTE: To insure the integrity of containment of the clean agent to the hazard area, opening to, from and perhaps in the area must be closed. Devices used must be self-closing and capable of being held open by a cable or chain hooked to the release.
.1 Quantity: [_____]
.2 Function: to release self-closing devices operating [doors], [dampers], [windows], [louvers], [lids], [valves].
2.11 DISCHARGE NOZZLES
.1 Coverage: in accordance with NFPA 2001.
SPEC NOTE: Nozzle and orifice size are determined by flow rate, distribution pattern, hazard and location to be protected.
.2 Size: [12] [37] [50] [25]mm.
.3 Dispersion pattern: [180] [360]degrees.
.4 Material: [aluminum] [brass] [corrosion resistant]construction and specifically designed for specified clean agent application.
.5 Markings: permanently marked as to [type] [part number]and orifice size.
.6 Pipe thread: standard thread corresponding to nozzle size for attachment to discharge piping.
.7 Standards: UL listed.
2.12 DISTRIBUTION PIPE AND FITTINGS
.1 Material: [Galvanized] [black]steel in accordance with NFPA 2001.
.2 Pipe wall thickness: to ASME B31.1.
.3 Pipe junctions:
.1 50 mm and smaller: threaded.
.2 Greater than 50 mm: [grooved] [welded].
.4 Piping design:
.1 To NFPA 2001.
.2 Routing: layout piping to give maximum flow and to avoid possible mechanical, chemical or other damage.
.5 Pipe threads: to ANSI B1.20.1.
.6 Pipe reductions: [weld-o-lets] [swaged nipples] [butt weld concentric reducers].
.7 Screwed pipe reductions: [swaged nipples] [screwed concentric reducing fittings].
SPEC NOTE: Piping in corrosive atmosphere areas must be non-corrosive.
.8 Non-corrosive pipe: hot-dipped galvanized inside and out.
2.13 PIPE SLEEVES
.1 Sleeve piping through building walls, partitions, floor slabs, roof slabs, [_____]
.2 Material: schedule 40 steel pipe at two sizes (minimum) greater than pipe being sleeved.
.3 Extend sleeves through floor slabs minimum 50 mm above floor.
.4 Extend sleeves through roof slabs to permit clearance for roofing and flashing material.
2.14 PIPE HANGERS AND SUPPORTS
.1 To ASME B31.1.
.2 Hanger material: steel.
2.15 ACCESSORIES
.1 Cylinder weighing:
.1 Provide rack uprights with weigh bar spanning rack for support of portable weighing device.
.2 Provide portable direct reading beam scale for weighing cylinders in place by loosening cylinder clamps and disconnecting discharge heads without disconnecting control components.
.2 Cylinders: fit cylinders with capacity of [97]kg or more with liquid level indicating device.
.1 Provide graph to translate device reading to pounds of clean agent at cylinder temperature.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 INSTALLERS
.1 System components and accessories installed by personnel trained ad certified by clean agent specified manufacturer.
.2 Install, inspect and test to acceptance in accordance with NFPA Standard 2001 [NFPA 70].
3.3 INSTALLATION
.1 General: to NFPA Standard 2001.
.2 In accordance with clean agent manufacturer's written instructions.
.3 Install cylinders with service aisle for cylinder removal and cylinder weighing.
3.4 PIPING
.1 Ream pipe after cutting to remove burrs and sharp edges.
.2 Clean pipe before installation to remove foreign matter and oil from pipe.
.1 Pull wire brush through pipe lengths several times.
.2 Follow with clean cloth rags treated with a noncombustible metal cleaner designed for purpose.
.3 Blow [dry air] [nitrogen]through piping prior to installation of nozzles.
.4 [Treat with protective coating] [galvanize]pipe and fittings installed outdoors or in corrosive atmospheric area.
.5 Install piping in accordance with layout design to provide maximum flow and to avoid possible mechanical, chemical or other damage.
.6 Report deviations from pipe routing design to [Departmental Representative] [DCC Representative] [Consultant].
.7 Pipe reductions: install reductions to permit full flow. Entrance holes from main pipe run to fitting to be of proper size and free of sharp edges, ridges or burrs.
.8 Valve and Equipment Connections:
.1 Connect [check] [selector] [solenoid]valves with union immediately downstream.
.2 Connect valves having more than two connection points such as [pilot] [shuttle]valves with union adjacent to valve in each connection line.
.3 Connect equipment such as [pressure switches] [discharge delay devices]with union adjacent to equipment.
.9 Pressure release piping and fittings: locate take-offs for pressure release piping from top of discharge piping.
3.5 PIPE HANGERS AND SUPPORTS
SPEC NOTE: The pipe hangers and pipe support system must consider the stresses induced due to the temperature change caused by the discharge of the clean agent.
.1 Fasten piping near nozzles to prevent pipe movement due to reaction force during discharge.
.2 Install piping supports to prevent disengagement of supports by movement of supported pipe.
.3 Solidly anchor pipe to structural members where longitudinal or lateral movements is possible.
.4 Install rigid hangers wherever change in direction or change in elevation in piping system occurs.
.5 Every other hanger: rigid on long straight runs.
.6 Attach piping to rigid hangers by means of U-bolts locked with double nuts, one on each side of hanger.
.7 Allow for longitudinal movement of pipe within U-bolt except where piping design requires pipe to be anchored.
.8 Do not support pipe using other pipeline.
.9 Arrange piping supports to prevent bending stresses from concentrated loads between supports.
3.6 FIELD QUALITY CONTROL
.1 Site Tests:
.1 Test installation for correct operation and function.
.2 Provide requisite equipment, personnel, [independent testing consultants]to complete tests and provide written reports of results.
SPEC NOTE: Testing of the system includes verification of the room integrity to ensure that all required dampers, door bottom seals, weather stripping, sealants have been installed correctly.
.3 Room Integrity:
.1 Standard: to NFPA 2001.
.2 Test room integrity in accordance with [testing consultant] [clean agent manufacturer's written instructions]using[door fan method]of room pressurization to determine leakage.
.3 Provide written test report to [Consultant] [Departmental Representative] [DCC Representative]of results.
.4 Correct deficiencies and retest.
.4 Pressure Test:
.1 Pneumatically test system discharge piping in closed circuit for period of [ten]minutes at [2750]kPa.
.2 Pressure drop not exceed [20%]of test pressure.
.5 Flow Test:
.1 Perform flow test using nitrogen on the pipe network to verify that flow is continuous and that piping and nozzles are unobstructed.
.2 Install 'telltales' [styrofoam cups]over each nozzle that will easily blow off when nitrogen pressure reaches nozzle.
.2 Manufacturer's Field Services:
.1 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
3.7 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
3.8 DEMONSTRATION
.1 Upon completion of installation provide 'hand-on' site review of system components and operation.
.2 Functionally test system to demonstrate system components, system functions and recommended procedures for [Owner's representatives] [building maintenance personnel].
.3 Training to include but not necessarily limited to training for emergency procedures, abort functions, system control panel operation, trouble procedures and safety requirements.
.4 Duration of training: [4] [2]shifts of [8] [4] [2] [6]hours.
END OF SECTION

