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DIVISION 15


SECTION 15340


FIRE EXTINGUISHING SPRINKLER SYSTEM (PREACTION)

PART 1 - GENERAL

1.1

RELATED DOCUMENTS:  Drawings and General Provision of Contract, including General and Special Conditions and Division 1 Specification Section, and Mechanical General Requirements apply to work of this section.

1.2

APPLICABLE PUBLICATIONS:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.  Latest edition shall apply.

B.
American Society for Testing and Materials (ASTM) Publications:

A53   Pipe, Steel, Black and Hot Dipped, Zinc-Coated, Welded and Seamless

A135 
Welded and Seamless Steel Pipe

C.
American Water Works Association (AWWA) Publications:

C601  
Disinfecting Water Mains

D.
Factory Mutual System (FM) Publications:

Approval Guide  
E.
National Fire Protection Association (NFPA) Publications:

13  

Installation of Sprinkler Systems

70  

National Electrical Code

F.
Underwriters Laboratories, Inc. (UL) Publications:

Fire Protection Equipment Directory
262  

Gate Valves for Fire Protection Service

789  

Indictor Posts for Fire Protection Service

1.3

QUALIFICATIONS OF INSTALLER:  Prior to installation, submit data for approval by OSHEM, showing that the Contractor has successfully installed automatic, preaction, fire extinguishing sprinkler systems of at least 200 sprinkler heads each, or that there is a firm contractual agreement with a subcontractor having such required experience.  These systems shall be the same type and design which have been retrofitted into existing museums and historical buildings as specified herein.  The data shall include the names and locations of at least two installations where the Contractor, or the subcontractor referred to above, has installed such systems.  The Contractor shall indicate the type and design of each system and certify that each system has performed satisfactorily in the manner intended for a period of not less than 18 months.

A.

Design and installation shall be performed by a sprinkler contractor whose business is located within 120 km of Washington, D.C. and whose business has been operated and established within this area for at least three (3) years.

B.

Design (including hydraulic calculations) shall be by a NICET Level III or IV Technician (in automatic sprinkler system design) or a Professional Engineer (P.E.), licensed in Fire Protection Engineering.  Qualifications of the designer must be submitted to OSHEM for approval.

C.

Service Organization:  The Contractor shall furnish, to the COTR, evidence that there is an experienced and effective service organization which carries a stock of repair parts for the system in order to readily affect repairs throughout the warranty period.  Should the Contractor fail to comply with the service requirements of this section, the Government will then have the option to make the necessary repairs and back charge the Contractor without any loss of warranty or guarantee as provided by the contract documents.

D.

Guarantee:  The Contractor shall guarantee labor, materials, and equipment provided under this contract against defects for a period of one year after the date of final acceptance of this work by the Government.  Final Acceptance includes, but is not limited to, the receipt of as-built drawings and operation and maintenance manuals.

1.4
RELATED SECTIONS AND DIVISIONS:

A.
Refer to these Division-15 specifications for related guidance:

1.
Fire Pumps

2.
Supports and Anchors

3.
Mechanical Identification

4.
Mechanical Basic Requirements

B.
Refer to these Division-16 specifications for related guidance:

1.
Power Wiring

2.
Fire Alarm Systems

C.
Refer to this Division-7 specification for related guidance:

1.
Fire stopping 

1.5 

DESCRIPTION OF WORK:  The work includes designing and   installing a new] [modifying an existing] automatic preaction fire extinguishing sprinkler system  [light][ordinary, group I][ordinary, group II][extra] hazard occupancy and uniform distribution of water by hydraulic design to afford complete fire protection coverage throughout the contract area.  The design, equipment, materials, installation, workmanship, examination, inspection and testing shall be in strict accordance with NFPA 13, except as modified herein.  The system shall include all materials, accessories, and equipment inside and outside the building to provide a system complete and ready for use, including the associated detection system.  Refer to Section 02700 for Installation of Exterior Water Supply Main for Fire Protection Service.  Design and provide each system giving full consideration to blind spaces, piping, electrical equipment, duct work and other construction and equipment in accordance with detailed drawings to be submitted for approval.  Equipment for fire protection service shall be UL listed or FM approved for use in sprinkler systems.  In the NFPA publications referred to herein, the advisory provisions shall be considered mandatory, as though the word "shall" had been substituted for "should," wherever it appears.

1.6
SUBMITTALS

A.

Division-1:  Conform to the requirements of Division-1, Section "SUBMITTALS."  Submit 6 complete sets of submittals.  Partial submittals will not be acceptable and will be returned without review.  Before any work is commenced, the submittal must be approved by OSHEM.  Manufacturer's data shall be provided for the following and annotated to show the specific model, type, and size of each item:

1.
Check valves

2.
Sprinkler heads, cabinet, escutcheons and guards

3.
Fire department connections

4.
Pressure switches

5.
Inspector's test valves

6.
Drain valves

7.
[Deluge][Pre-action] valves

8.
Valves including gate and globe

9.
Pipe, fittings, hangers, supports, and mechanical couplings

10.
Water motor alarms

11.
Tamper switches

12.
Pressure gages

[13.
Air compressor]

[14.
Nitrogen system pressure regulator]

[15.
Detection devices]

[16.
Batteries and charger]

[17.
Control panel]

[18.
Air maintenance device]

[19.
Pressure reducing valves]

20.
All other associated equipment

B.

Test Certification and Instruction:  Submit test certification to the COTR for all pipe and fittings.  For systems utilizing "plastic" pipe, include instructions on installation, pipe hanger spacing, piping and sprinkler restraint, testing, temperature ratings, and friction loss characteristics as specified in the manufacturer's installation instructions.

C.

Shop Drawings:  Submit detailed shop drawings, in accordance with NFPA 13, "Working Plans", on uniform size sheets no smaller than 610 mm by 910 mm, to the COTR for review and approval.  Information shall include but not be limited to the following:

1.
Layout indicating details, plan view, elevations, and sections of the system piping.  Indicate the location of sprinkler heads and piping in relation to the ceiling layout, showing pipe lengths and sizes.

2.
Detailed riser diagram showing schematic of systems supply, supply connection, devices, valves, pipe, and fittings.

3.
Point-to-point electrical wiring diagrams for all detection, alarm, and supervisory devices.

4.
The signature and seal of a registered Professional Fire Protection Engineer, register Professional Engineer with a minimum of two years fire protection design experience, or a NICET Level III or IV Technician.

5.
Hydraulic calculations in accordance with the following:

a.
Minimum operating pressure of any sprinkler shall be according to NFPA 13 and appropriate listing or FM approval.

b.
Pipe friction loss may be calculated by using the nearest meter for all piping over 0.3 meters in length.  Horizontal lengths less than 0.3 meters may be neglected.  Vertical length less that 0.3 meters shall be include for elevation purposes only.

c.
Flows shall be calculated to the nearest whole liter.

d.
Velocity pressures may be neglected.

e.
Velocities in all piping shall not exceed 6.1 meters per second.  Velocities in standpipes must be calculated based on the combined sprinkler and hose flow.

f.
Submit name of hydraulic program used, if applicable.

6.
Current water flow test information.

7.
Battery calculations.

1.7
AS-BUILT DRAWINGS

A.

General:  Prepare and submit to the COTR 6 sets of detailed "As-Built Drawings".  The drawings shall show the system as installed, including all deviations from both the project drawings and the approved shop drawings.  The drawings shall also include all information as required by NFPA 13.  The drawings shall be prepared on uniform sized sheets not less that 760 by 1070 mm.  Submit these drawings within tow weeks after the final acceptance test of the system.

[B.
The contractor is to provide an isometric diagram of

all new and existing standpipe/sprinkler system riser piping showing all control valve locations.]

1.8
OPERATION AND MAINTENACE MANUALS

A.

General:  Not less than seven calendar days prior to the final acceptance testing of the entire system, and for use during the instruction period hereinafter specified, provide six bound copies of an Operation and Maintenance Manual to the COTR.  The manual shall include an index, copies of all approved shop drawings and submittal materials (updated to as-built), and a complete parts list of all components.  The manual shall also include, for each item, the manufacturer's name, the serial number of the part, an ordering number, if appropriate, and a physical description of the part.  the manual shall include all data relative to [pre-action valves,][deluge valves,][detection devices][and][water flow and tamper switches].  

PART 2 - PRODUCTS

2.1
DESIGN OF SPRINKLER SYSTEM:  The design shall conform to NFPA 13 and the requirements specified herein.  Design of the automatic preaction sprinkler system shall be for Ordinary Hazard Group II occupancy by hydraulic calculation.

A.
Water Distribution:  Distribution shall be uniform throughout the area which it is assumed the sprinkler heads will open.  Variation in discharge from individual heads in the hydraulically most remote area shall be between 100 and 120 percent of the specified density.

B.
Density of Application of Water:  Size pipe to provide the required density when the system is discharging the total maximum required flow.  

C.
Sprinkler Discharge Area:  The sprinkler discharge area shall be the hydraulically most remote areas as defined in NFPA 13 for Ordinary Hazard Occupancies.

D.
Outside Hose Allowances:  Hydraulic calculation shall include an allowance of 250 gpm for outside hose streams.

E.
Friction Losses:  Calculate losses in piping in accordance with the Hazen-Williams formula with "C" value of 120 for steel piping, 150 for copper tubing, and 140 for cement-lined ductile-iron piping.

F.
Location of Sprinkler Heads:  Heads in relation to the ceiling and the spacing of sprinkler heads shall not exceed 130 square feet per head.  Uniformly space sprinklers on the branch piping.  Locate sprinkler heads in a consistent pattern with ceiling grid, lights and supply air diffusers.

G.
Water Supply:  Base hydraulic calculations on a static pressure of ____ psig with ____ gpm available at a residual pressure of ____ psig at __________________.  [The Contractor shall determine the characteristics of the water supply.]

2.2
SPRINKLER HEADS:  Unless otherwise specified or required by NFPA 13, sprinkler heads shall have ordinary temperature classification.  Heads located within the air streams of unit heaters or other heat-emitting equipment or skylights shall be selected for proper temperature rating.  Heads shall have a nominal 0.50-inch orifice.  Sprinkler heads installed in the pendent position shall be of the approved dry pendent type if installed in an area subject to freezing temperature.  Corrosion-resistant sprinkler heads shall be installed where they are exposed to the weather, moisture or corrosive vapors.  Heads installed where they might receive mechanical injury or are less than 7 feet above the floor level, shall be protected with approved guards in accordance with NFPA 13.  Provide finish as indicated.

2.3
CABINET:  Furnish and install a metal cabinet containing a stock of spare sprinkler heads of all types and ratings installed.  The cabinet shall be located near the preaction valve and where the temperature will not exceed 100oF.  The number of spare sprinkler heads shall be as required by NFPA 13.

2.4
PREACTION VALVE:  Preaction valves shall be operated by a detection system listed for releasing service and independent of the building fire alarm system.  Preaction valve clappers shall incorporate a latching mechanism that will not be affected by pressure changes in the water system.  If 6-inch valves are used on 8-inch risers, provide smoothly tapered connections.  In addition to automatic operation, arrange each valve for manual release at the valve.  Provide pressure gauges and other appurtenances at the preaction valves.  Provide a test detection device for each actuation circuit adjacent to each valve which the device controls, as required by NFPA 13. 

2.5
TANK-MOUNTED AIR COMPRESSOR:  Provide an approved, automatic-type, electric motor-driven air compressor, including pressure switch, air piping, and a 10-gallon minimum capacity tank.  Compressor shall have a minimum capacity capable of charging the complete sprinkler system to normal system air pressure within 30 minutes.  Provide an approved automatic air maintenance device for each system.

2.6
FIRE DEPARTMENT CONNECTION:  Fire department connection shall be in accordance with NFPA 13.  Connection shall include check valve, automatic drip, caps with National Standard, 2.5-inch female fire hose thread connections, chains and nameplate.

2.7 
DETECTION SYSTEM:  Provide a mixture of photoelectric and ionization smoke detectors for actuation of the preaction system by cross-zoning.  There shall be a minimum of two detectors provided for each preaction system.  Provide an independent control panel and secondary power supply.  Supervise preaction sprinkler piping and detection system.  A break in piping shall activate a trouble alarm.  Refer to Section 16722 for specifications on the control panel, detectors, spacing of detectors, secondary power supply, and supervision.  Furnish no less than two spare detectors of each type for each system.

2.8
[MANUAL RELEASE STATION:  Stations shall be surface mounted and shall not be subject to operation by jarring or vibration.  Break-glass-front stations will not be permitted; however a pull-lever, break-glass-rod type is acceptable.  Display operating instructions on face of station in engrave or raised letters of a contrasting color.  Provide permanent metal or engraved plastic signs mounted above or beside each station, indicting which system that the station controls.  Lettering shall be a minimum of 1.5 inches high.]

2.9
ALARMS

A.
Pressure Switch:  Provide switch with circuit opener and closer for automatic transmittal of an alarm over the facility fire alarm system and connect into the fire alarm system per Section 16722.  Alarm actuating device shall instantly recycle.  Switches shall be compatible with the fire alarm system.

B.
Low Air Pressure Alarm:  Provide alarm for each sprinkler system.  Alarm shall give a visual and audible alarm when air pressure in the system drops halfway from the normal pressure to the tripping point.  Mount an alarm bell, light signal and cut-off switch for silencing the bell on the low air pressure alarm panel.  Provide electrical power supply connections at the supply side of the building service panel with a separate fused safety-type switch for each connection with locked lever.  [Locate the panel as indicated.]

C.
Valve Supervisory Switch:  Valve supervisory switches shall be installed on sprinkler control valves.  The switches shall be mounted so as not to interfere with the normal operation of the valve and shall be adjusted to operate within two revolutions of the valve control or when the stem has moved no more than 1/5 of the distance form its normal open position.  The mechanism shall be contained in a weather-proof, die-cast, aluminum housing that shall be provided with a 1/2-inch tapped conduit entrance and incorporate the necessary facilities for attachment to the valve.  Switch housing shall be finished in red baked enamel.  The entire installed assembly shall be tamper-proof and arranged to cause a switch operation if the housing cover is removed or if the unit is removed from its mounting.  Devices shall be compatible with and connected to the fire alarm system per Section 16722.

2.10
ABOVE GROUND PIPING SYSTEMS:  Provide fittings for changes in direction of piping and for all connections.  Make changes in piping sizes through standard tapered, reducing pipe fittings; the use of bushings will not be permitted.  Perform welding in the shop; field welding will not be permitted.  Jointing compound for pipe threads shall be polytetrafluoroethylene (PTFE) pipe thread tape; apply on male threads.  Run piping concealed in areas with suspended ceilings, except as noted on the drawings.

A.
Sprinkler Pipe and Fittings  Provide in accordance with NFPA 13, except as modified herein.  Steel piping shall be Schedule 40 per ASTM A53 for sizes less than 4 inches, and Schedule 10 or 40 per ASTM A53 for sizes 4 inches and larger.  ASTM A135, Schedule 40 piping may be used for pipe sizes less than 2 1/2 inches.  Rubber-gasketed, grooved-end pipe and fittings with mechanical couplings shall only be permitted in pipe sizes 4-inches and larger.  Use of restriction orifices, reducing flanges, and plain-end fittings with mechanical couplings (which utilize steel gripping devices to bite into the pipe when pressure is applied) will not be permitted.  Do not supply dry pendent heads from trapped piping sections.

B.
Pipe Hangers and Supports:  Provide in accordance with NFPA 13.

C.
Valves:  Provide valves as required by NFPA 13 and types approved for fire protection service.  Gate valves shall open by counterclockwise rotation.   Gate valves installed higher than 7 feet above the floor shall be provided with a chain drive.  Provide an OS&Y valve beneath each preaction valve in each riser when more than preaction valve is supplied from the same water supply pipe.  Check valves shall be flanged, clear-opening, swing-check-type.  Check valves of sizes 4-inch and larger shall have flanged inspection and access cover plates.

D.
Identification Signs:  Attach properly lettered approved metal signs conforming to NFPA 13 to each valve and alarm device.  Permanently affix design data nameplate to the riser of each system.

E.
Inspector's Test Connection:  Provide test connections approximately 6 feet above the floor for each sprinkler system or portion of each sprinkler system equipped with an alarm device; locate at the hydraulically most remote part of each system.  Provide combination drain valve and test connection.  Discharge shall be readily visible through a sight glass.

F.
Drains:  Provide drain piping to discharge at safe points outside the building or to sight cones attached to drains of adequate size to readily receive the full flow from each drain under maximum pressure.  Provide auxiliary drains as required by NFPA 13.

G.
Pipe Sleeves and Seals.  Provide where conduit or piping passes through walls, floors, roofs and partitions.  Provide clearance between exterior of piping and interior of sleeve in accordance with NFPA 13.  See Section 07260, Fire stopping, for sleeves and seals though fire-rated assemblies.  Secure sleeves in proper position and location during construction.  Provide sleeves of sufficient length to pass through the entire thickness of walls, floors, roofs, and partitions.  

1.
Sleeves in Masonry and Concrete Walls, Floors, and Roofs:  Provide ASTM A53, Schedule 40 or standard weight, zinc-coated steel pipe sleeves.  

2.
Sleeves in Partitions and Other than Masonry and Concrete Walls, Floors and Roofs:  Provide zinc-coated steel sheet having a nominal weight of not less than 0.90 pounds per square foot.

H.
ESCUTCHEON PLATES:  Provide one piece or split-hinge-type metal plates for piping passing through floor, walls, and ceilings in exposed and concealed areas.  Provide chromium-plated or color-coordinated metal plates where pipe passes through finished ceilings.  Securely anchor plates in proper position.  Provide sprinkler escutcheon plates to match sprinkler head finish.

I.
BURIED WATER PIPING Systems - See Section 02700, Installation of Exterior Water Supply Main for Fire Protection Service.

PART 3 - EXECUTION

3.1
INSTALLATION:  Equipment, materials, installation, workmanship, examination, inspection and testing shall be in accordance with NFPA 13, except as modified herein.  Install piping straight and true to bear evenly on hangers and supports.  Keep the interior and ends of new piping and existing piping affected by Contractor's operations thoroughly cleaned of water and foreign matter.  Keep piping systems clean during installation by means of plugs or other approved methods.  Inspect piping before placing into position.

3.2
CONNECTIONS TO EXISTING SPRINKLER AND FIRE ALARM SYSTEM:  Connections to the existing sprinkler system shall be as shown on the drawings.  The COTR shall be notified at least 4 days prior to interruption of sprinkler protection.  A schedule of any interruption of service shall be provided to the COTR and approval received before any service is interrupted.  In no case shall the existing sprinkler system be shut off during periods other than normal Contractor construction hours.  Connect the preaction control panel to annunciate alarm, supervisory and trouble conditions at the building fire alarm control panel.

3.3
DISINFECTION:  Disinfect the new water piping and existing water piping affected by Contractor's operations, in accordance with AWWA C601.  Fill piping systems with solution containing a minimum of 50 parts per million of available chlorine and allow solution to stand for a minimum of 24 hours.  Flush solution from the systems with clean water until maximum residual chlorine content is not greater than 0.2 parts per million.  

3.4
FIELD PAINTING:  Painting shall be per Section 09900, Painting, except as modified herein.  The above-ground steel piping systems including valves, piping, pipe sleeves, conduit, hangers, miscellaneous metal work and accessories shall be cleaned, pre-treated, primed and painted.  Coatings shall be applied only to clean, dry surfaces using clean brushes.  Surfaces shall be cleaned to remove all dust, dirt, rust and loose mill scale.  Immediately after cleaning, provide the metal surfaces with one coat of primer conforming to Fed. Spec. TT-P-645, applied to a minimum dry film thickness of 1.0 to 1.5 mil.  Due care shall be exercised to avoid the painting of sprinkler heads or protective devices or allowing paint to drip or splatter on any equipment, artifacts, building structures and floors.  Materials which are used to protect sprinkler heads while painting is in progress shall be removed upon completion of painting.  The Contractor shall remove all sprinkler heads which are painted and provide new, clean sprinkler heads of the proper type at his own expense.  In addition to the primer, surfaces shall receive the following:

A.
Above-Ground Piping Systems in Unfinished Areas:  Unfinished areas are defined as attic spaces, mechanical equipment spaces, spaces above suspended ceilings, crawl spaces, pipe chases, and spaces where walls or ceilings are not painted or not constructed of a pre-finished material.  Provide primed surfaces with one coat of Fed. Spec. TT-E-489 red enamel, applied to a minimum dry film thickness of 1.0  to 1.5 mil.

B.
Above-Ground Piping Systems in Other Areas:  Provide primed surfaces with two coats of paint to match adjacent surfaces, except valves and operating accessories shall receive one coat of red enamel, conforming to Fed. Spec. TT-E-489, applied to a dry film thickness of 1.0 to 1.5 mil.  Provide piping with 2-inch wide red enamel bands or self-adhering red plastic bands spaced at maximum of 20-foot intervals.  In finished areas such as offices, the red bands may be omitted.

3.5
FIELD TESTING AND FLUSHING

A.
Preliminary Tests:  Prior to the hydrostatic test, perform an air test on the system by pumping the air pressure to 40 psi and allowing it to stand for 24 hours.  There shall be no loss of pressure greater than 1 1/2 psi over the 24-hour period.  Hydrostatically test, in the presence of the OSHEM Fire Protection Engineer, new piping and new connections to existing piping at 200 psig for a 2-hour period with no leakage or reduction in gage pressure.  Hydrostatic test pressures shall not be maintained on the system overnight.  Flush piping with potable water in accordance with NFPA 13.  Piping above suspended ceilings shall be inspected, tested and approved before installation of ceilings.  Test the alarms and other devices.  Test the water flow alarms by flowing water through the inspector's test connection.  When tests are completed and corrections made, submit a signed and dated certificate, similar to that specified in NFPA 13, with a request for formal inspection and tests.

B.
Formal Inspection and Tests.  The OSHEM Fire Protection Engineer shall be notified by the COTR and shall witness all tests and approve all systems before they are accepted.  Submit a request for a formal inspection at least five working days prior to the date the inspection is to take place.  A competent representative of the sprinkler installer shall be present during the inspection.  At this inspection, any or all of the required tests shall be conducted by the Contractor at his own expense and additional tests made until it has been demonstrated that the systems comply with all contract requirements.  Test each detection device and its connection to each valve.  The Contractor shall furnish all appliances, equipment, instruments, connecting devices and personnel for the tests.  Water for testing shall be furnished by the Government.


END OF SECTION

