SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.	SC#
PROJECT NAME


SECTION 212420 – HALON AGENT FIRE EXTINGUISHING SYSTEMS

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Design and install halon 1301 fire suppression system.
Storage cylinders.
Fire detection and control system.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 21 Section "Hangers and Supports for Fire Suppression Piping and Equipment".
Division 21 Section "Identification for Fire Suppression Piping and Equipment".
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to Division 21 Section "Common Results for Fire Suppression" for codes and standards, and other general requirements.
Code of Federal Regulation 29 CFR 1910.7: 
Department of Labor (29): 
Occupational Safety and Health Standards (1910), Definitions and Requirements for a Nationally Recognized Testing Laboratory (.7)
American National Standards Institute (ANSI):
ANSI B2.1	Pipe Threads (Except Dryseal)
ANSI B16.3	Malleable-Iron Threaded Fittings
ASTM International:
ASTM A53 / A53M 	Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless
ASTM A106 / A106M 	Standard Specification for Seamless Carbon Steel Pipe for High-Temperature Service
ASTM A153 / A153M 	Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware
ASTM A197 / A197M 	Standard Specification for Cupola Malleable Iron
National Fire Protection Association (NFPA):
NFPA 12A	Halon 1301 Systems
NFPA 13	Installation of Sprinkler Systems
SYSTEM DESCRIPTION
System shall provide coverage for [entire building] [building areas noted] [     ].
Interface system with [building control system] [building fire and smoke alarm system] [     ].
<If material to be protected is not covered by hazard descriptions of NFPA 13, describe the hazard below.>
Provide system to [NFPA 13 [Light Hazard] [Ordinary Hazard, group 1] [Ordinary Hazard, group 2] [Ordinary Hazard, group 3] [Extra Hazard] occupancy requirements] [     ] [     ].
SUBMITTALS
Submit under provisions of Division 21 Section "Common Results for Fire Suppression - Review of Materials" and Division 01 Section "General Requirements."
Submit layout drawings and engineering calculations showing piping sizes, hangers and supports, pipe flows, nozzle sizes and locations, numbers, sizes of containers and locations, fire detection, alarm systems, and related electrical work.
Indicate power requirements.
Project Record Documents:
Submit two complete sets of reproducible drawings, including modifications, to reflect as-built changes.
Submit five copies of circuit and connection drawings.
Operation and Maintenance Data:
Submit manufacturer's operation and maintenance data.
Deliver five copies of maintenance and operation manuals after acceptance testing.
Include operation, maintenance, and inspection data, replacement part numbers and availability, and location and telephone numbers of service depot.
QUALITY ASSURANCE
Design and installation to conform to NFPA 12A.
Equipment and components shall conform to and comply with requirements of a nationally recognized testing laboratory (NRTL) recognized by OSHA under 29 CFR part 1910.7.
The Subcontractor shall provide evidence satisfactory to the University that the installer of fire protection work is regularly engaged in installing the work of this section with at least 3 years experience and that they are licensed by the State of California (C-16) to do such construction.
PRODUCTS
ACCEPTABLE MANUFACTURERS
Ansul, Kidde, Cardox, or equal.
Substitutions:  Under provisions of Division 01 Section "General Requirements."
<Edit the following descriptive specifications for conflicts with the manufacturer's products specified above.>
GENERAL
<Design concentrations in the range of 5 percent to 6 percent are normally used for fire suppression.  These concentrations will not totally extinguish deep-seated fires in materials such as corrugated cardboard, ceiling tile, and particle board; it will suppress the fire and eliminate open burning as long as the concentration is held.  Therefore, the designer should specify how long the concentration shall be held if these combustibles are present, taking into account which methods, personnel, and equipment are available to extinguish the fire.  Concentrations over 7.5 percent are rarely used since, at this level, the agent loses its safety rating and becomes a hazard to humans.  Also include discharge time and temperature of hazard space.>
Type:  [Total flooding] [Local application] [     ].
Concentration:  [7 percent] [      percent] maximum concentration, [6 percent] [      percent] minimum concentration, [1] [     ] minute after discharge.
Temperature:  [     F] space temperature in [     ] area.
Discharge Time:  [10] [     ]-second maximum discharge time.
Power Supply:  120 V, single-phase, 60 Hz.
Features:
Automatic detection and release by [self-contained actuation and detection system] [ionization detectors in a priority matrix].
Remote manual actuation by a pneumatic release that operates directly on pilot discharge heads and is entirely independent of automatic releases.
A connected reserve bank of cylinders duplicating the functions of the main bank.
Hazard alarm.
Delayed discharge for [     ] seconds after automatic release only.
Pressure switch shut-down of electrical equipment.  (Fans, pumps, etc.).
Pressure release.  (Doors, windows, dampers, louvers, and fuel-supply valves.)
Both automatic or remote manually operable without dropping weights or pull cables.
SEQUENCE OF OPERATION
Detectors that sense particles of combustion (P.O.C.) shall put the zone into alarm status.
A priority matrix system shall form a matrix of adjacent detectors surrounding the alarmed detector.
The alarm status illuminates a light on a graphic display, and sends a signal to [     ].
If a detector in the matrix also goes into alarm, the extinguishing decision is triggered and the extinguishing system activated.
<State HVAC equipment and other equipment to be deactivated.>
[     ]
HALON STORAGE CONTAINERS
<Halon 1301 systems using cylinders of 30 lb capacity or less are so small that no full-scale performance tests are required.  On larger systems, these tests are mandatory and the less expensive halon 12 or freon 12 is used for the tests.  Check with Hazards Control before making this decision.>
The cylinders or storage containers shall conform with NFPA 12A.  Supply cylinders having 30 lb or less storage capacity shall be filled with halon 1301.  Supply cylinders having more than 30 lb capacity shall be filled with [Freon 12] [halon 12] [     ].
Mount each storage container on a bracket that is able to withstand [1000 lbs (435 Kg)] [     ] of thrust for [5] [     ] seconds in any direction.
<Check with Hazards Control on need for reserve cylinder banks.>
[Provide connected reserve cylinder banks where shown on the Drawings.]
DISCHARGE HEADS
Fit each cylinder with a pressure-operated discharge valve or assembly that can be operated by pressure from the automatic and remote manual releases.
CYLINDER CONNECTORS
Connect each cylinder valve to the manifold with [metal tubing] [metal-braid-reinforced flexible Teflon hose].  Connections shall be the same nominal size as cylinder discharge valve or larger.
Provide an adapter fitting to the cylinder valve with a 3/16 inch (4.76 mm), male, refrigerant-flare, threaded outlet to permit recharging of the cylinder.
MANIFOLD
Fabricate the manifold from [galvanized pipe and fittings][,] [or] [black steel that is welded and then plated with a suitable corrosion-resistant metal].
Pipe:  Schedule 40 steel.
Fittings:  150-lb (68 Kg) WSP malleable iron banded.
Separate manifold sections serving main and reserve banks.
If check valves are used, include means in each section for venting small, accidental back-leakage that might set off the idle bank.  The vent shall close automatically when the section is discharging to prevent loss of gas.
For selector valve systems, provide a pressure-relief device in a common section of piping.
PRIORITY MATRIX FIRE DETECTION AND CONTROL SYSTEM
The priority matrix fire detection and control system shall comprise a solid state, low power information processor with associated supervisory and interface circuitry, supplied as a whole by a single manufacturer.
The system shall provide adequate isolation from external wiring to assure against transient signals causing false alarms.
The system shall be optimized for use with graphic annunciation displays.  The system shall operate in conjunction with FIRETEK System 240, System 624, PYRALARM System 3, or equal.
The system shall have the following operational characteristics:
Detectors in a particular hazard, irrespective of the power supply zone, shall enable the system upon going into an alarm.
The system shall establish a matrix around the alarmed detector's position in conjunction with other alarm functions.  This matrix shall consist of the possible eight adjacent detectors around the alarmed detector.  If one of the adjacent detectors alarms, the system renders an output signal.  If a second detector alarms that is not in this matrix, no output signal will result, but a second matrix will be established around this detector.
The priority matrix control shall render an output signal when two adjacent detectors are in alarm.  It shall be possible to have detectors in a hazard in alarm concurrently.
All components of the system shall be supervised not only for opens in wiring, but also for ground faults.  This shall include continuity of the wiring to each detector socket, to each graphic lamp, to each output device, and of each power supply line from the fire detection and control system.  The system shall also supervise the electrical integrity of lamp in detector sockets, graphic lamps, and output device.
The system shall provide solid-state diagnostic fault indicators on circuit boards and shall provide one Form A, dry, alarm contact for each output.
<The SCAD system is used for small applications such as for vehicles or machinery enclosures.>
The self contained actuation and detection system shall be ANSUL “SCAD,” or equal (no known equal).  This packaged system shall consist of the following items:
Detection Tubing:  Pressurized with nitrogen at 80 psig (552 kPa), and designed to burst at 355 deg F (177 deg C) +/-10 percent.
Detection and Activation Device:  Spring-loaded device punctures an activation gas cartridge when spring-loaded puncture pin is released by the drop in the detection tubing pressure.
Pressure Makeup Device:  Maintains the nitrogen pressure in detection tubing when pressure drifts down due to slow leakages.
Pressure Switch:  Activates low-pressure alarm and extinguishing system.
RESERVE BANK ACTUATION
Pneumatic Control:  Provide a manually-operated pneumatic-switching valve for diversion of released control pressure to the pilot cylinders of the reserve bank after discharge of the main bank.
Electric Control:  Provide a switch to transfer the actuation from main to reserve.
REMOTE MANUAL ACTUATION
Accessibly locate a pneumatic, remote, manual release near the hazard.  Cables and weights shall not be used.
[A second release shall be provided for the reserve bank.  Main and reserve bank releases shall perform similar functions and shall be direct and independent of the automatic release.  Where selector valves are involved, it shall be possible to open the valve by operation of either release.]
DISTRIBUTION SYSTEM
Discharge the halon 1301 through nozzles in the hazard area.
Size and locate nozzles to provide the rates of discharge and coverage needed.  Determine size of pipe and nozzles on the basis of calculated flow and terminal pressures.  Flow and nozzle data shall be in accordance with established and recognized test data.
Nozzles shall be fabricated of corrosion-resistant materials or shall be finished with a protective coating.
Nozzles in which the horn, or shell, and orifice piece are separate elements shall be designed so that the orifice piece is connected directly to the supply pipe.  Separate orifice plates, which can be accidentally left out without being readily noticed, shall not be used.
<For selector valve systems, add the following.>
[Systems protecting more than one hazard selectively shall have a pilot-operated valve for each hazard in the distribution piping.
Pilot operators shall be pneumatic.  They shall be actuated pneumatically by either the automatic or the remote manual release, or by electric solenoid on the operator.
Resetting the control system shall cause the selector valve to close automatically.  Operators that need to be reset manually and, if overlooked, could split the discharge into several hazards simultaneously, shall not be supplied.
Selector valves shall be opened equally by main and reserve bank automatic and remote manual control regardless of order of release.]
PIPING
Pipe:  Hot-dipped galvanized steel, welded and seamless wall pipe, schedule 40, for piping 4 inches (100 mm) or smaller, Schedule 80 for piping larger than 4 inches (100 mm), ASTM A 106 or ASTM A 53.  Threaded nipples shall be Schedule 80.
Fittings:  Galvanized, banded malleable iron, 150 lb (68 Kg) WSP, 300 lb (136 Kg) WOG, threaded fittings and galvanized steel couplings, dimensions ANSI B16.3, material ASTM A 197, galvanizing ASTM A 153, threads ANSI B2.1.
Thread Sealant Compounds:  Thread sealant compounds shall be John Crane No. 2, Rector Seal No. 100W, or equal.
ACCESSORIES
<Specify “Abort” control if desired.>
A.	Discharge Delay:  Include an adjustable timing device to delay discharge for [     ] seconds after operation of the automatic release only.  The timer shall not delay manual releases.
Pressure Switches:  Include normally-OPEN and normally-CLOSED contacts to control equipment listed in the schedule at the end of this section.
Switches shall be heavy duty, double pole, single throw, two to a unit.  Include a manual operator for test and reset.
Install pressure switches in the distribution piping in such manner as to assure operation under all means of system release, unless otherwise specified. 
Pressure Release:  Include pressure trips to release equipment listed in the schedule at the end of this section.
<Indicate whether hazard alarm is for standard or weatherproof service.>
Hazard Alarm:  Include a [standard] [weatherproof]-service alarm of at least [     ] dB sound level and distinctive tone to announce discharge in the hazard.  The alarm shall be connected to the pressure switch that shall be actuated by all means of release.
<Identify fuel or other material to be shut down, size of pipe, pressure, and temperature if applicable.>
Shutoff Valve:  Include a normally-OPEN [solenoid-operated] [weight-operated] valve in the [     ] supply line. The valve shall CLOSE when the system discharges.
<If a reliable power source is not available, specify the emergency power supply (battery set & charger) desired.>
Emergency Power:  [     ].
Detection Devices:
The detectors for the priority matrix fire detection and control system shall be products-of-combustion ionization type, compatible with the priority matrix system.
The detectors for the Ansul “SCAD” System shall be frangible-pressurized-tubing type supplied as part of the self-contained Ansul “SCAD” System.
<LLNL policy requires sending an alarm to the fire station from each detector zone instead of a single signal alarm from a building.  Therefore, additional relays in the fire detection and control system will be required.  See the LLNL Fire Marshall.  Show the type below, and location in the schedule at the end of this section.>
Additional Relays:  [     ].
<When modifying existing buildings containing high-voltage detectors (220 Vdc), include Paragraph I.>
[High/Low Voltage Capability:  The priority matrix fire detection and control system shall accept both 22 Vdc and 220 Vdc [input] [and] [output] signals.]
Field Analytical Devices:  Supply the priority matrix fire detection and control systems the following field-testing devices:
Ionization detector sensitivity checker.
Ionization detector socket tester, for automated proper wiring check.
NAMEPLATES AND INSTRUCTION PLATES
Provide permanent-type nameplates conforming to Division 21 Section "Identification for Fire Suppression Piping and Equipment", and condensed instruction plates to identify the emergency conditions.
EXECUTION
<Edit PART 3 to provide only the specific information needed for the project.>
INSTALLATION OF PIPING
Install piping and equipment in accordance with NFPA 12A.
Install exposed piping straight, and where possible, parallel or at right angles to walls unless otherwise indicated on the drawings.  Group adjacent pipe lines parallel in the same horizontal or vertical plane.  Installed piping shall not interfere with the operation of or accessibility to installed equipment, shall not encroach on aisles, passageways, and equipment, and shall not interfere with the servicing or maintenance of equipment.
Use full lengths of pipe wherever possible.  Short lengths of pipe with couplings shall not be permitted.
Make changes in direction of IPS pipe by using pipe fittings.
Cut pipe to exact measurements and install without forcing or springing.
Avoid tool marks and unnecessary pipe threads.  Remove burrs formed when cutting pipe by reaming.
Ream pipe clean to remove dirt, loose slag, etc.
Unless pipe is installed immediately after cleaning, tape or plug open pipe ends to prevent entrance of foreign materials.
After assembly, but before nozzles are installed, blow-out piping thoroughly with high-pressure air using a filter bag to trap material removed.
Erect and support piping to obtain flexibility and to prevent excessive stresses at joints or connections to equipment.
Install unions in piping connections to equipment.
Provide dirt and blow-out pockets, approximately 18 inches (457 mm) long, beyond the last nozzle on each branch line.
Make changes in pipe sizes with reducing fittings.  Reducing bushings shall not be used.
After successful completion of the performance tests, charge the cylinders with halon 1301, and place fire suppression system in fully operational status.
TESTING
General:  Test piping in the presence of the University.  Provide plugs, blank-offs, etc., when required to test the systems.  Give 24-hours advance notice of the tests.  If the work does not pass the tests, make the necessary corrections and repeat the tests.  Provide the equipment, material, and labor necessary for the inspections and tests.
The complete system shall be inspected and tested by factory-trained operators for each type of equipment.
Testing:  Test the halon 1301 piping system with air or nitrogen at 225 psig (1553 kPa) , with no loss in pressure for 4 hours.  Test the system from the storage tanks to system end-points.  Remove components that might be damaged by testing before proceeding with testing.  Test wiring for proper connection, continuity, and resistance to ground.
Repairing Leaks:  Repair leaks detected during testing.  Retest the system.  Repeat this procedure as necessary until the tightness of the system is approved.
Certification Tests:  Provide discharge tests of R-12 for the area to be protected.  Use this test to certify the system performance and its ability to meet specifications.
The test procedure shall be discussed with, and approved by, the University prior to the start of testing.  Test will be witnessed by the University and the LLNL Fire Marshall.
Operate system control components in accordance with the factory-recommended procedures.
Test each detector in accordance with the factory-recommended procedures.
Test each initiator for the proper resistance by using a current-limiting meter such as a blasting galvanometer.
Test the initiator circuit by installing flash bulbs in the cable connectors at each storage container and actuating a detector in the zone being tested.  Flash bulbs in the series circuit shall actuate on the signal from the control panel.
After tests have been completed, reconnect the connectors to each initiator.
A certificate of inspection shall be signed and dated by the inspector and the University witness.
Provide concentration field data and other relevant data.
Submit certificate that the completed system is unconditionally operational and is in full compliance with NFPA 12A.
SCHEDULE
List items to be provided with pressure switches and give their power characteristics.  Also indicate whether switches shall be standard, weatherproof, or explosion proof.  Include hazard alarms as items.  Also list the dampers, doors, windows, louvers, lids, and valves to be operated by pressure release devices.
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