	Fire Sprinkler Systems

TECHNICAL GUIDE
	TG 13930


1.
COORDINATION ISSUES: 
1.1
Civil:  Water supply piping to the riser must be coordinated with the Civil Engineer.  Point of connection, backflow preventer, meter, etc. must be identified if required.
1.2
Fire Alarm System: The location of the valve supervisory switches, water flow switch and pressure switches that are required to be monitored must be coordinated with the fire alarm system design.  If the system is required to be monitored, inform the fire alarm system designer to make provisions for monitoring of the fire sprinkler system.
1.3
Fire Stopping:  Ensure Section 07800, Fire and Smoke Protection is included if any of the penetrations involve a fire rated or smoke rated wall or floor.  IBC 2012, Section 1705.16 has special inspection requirements for fire stopping.  Have these provisions included if applicable. 
2.
DESIGN ISSUES: 

2.1
System Description: The plans shall show the area of coverage, riser location and floor control valves.  

2.2
Water Supply:  The water supply must be determined to find out if it is adequate to supply the fire sprinkler system with adequate flow and pressure.  A fire hydrant flow test must be conducted at the point of connection for the sprinkler system.  The test must be conducted in accordance with NFPA 291.  In the City and County of Honolulu, flow tests are not permitted on the Board of Water Supply hydrants.  The Board of Water Supply will provide water supply information for specific hydrants upon request.  If the hydrant is a private hydrant, a flow test shall be conducted.

2.3
Backflow Preventer:  When the fire sprinkler system and the domestic water system share a connection to the municipal water supply, a backflow preventer must be provided in accordance with the Mechanical Code.  The backflow preventer must be listed for fire protection use and be a double check valve type.  In City and County of Honolulu, if the fire sprinkler is on a dedicated detector check meter a backflow preventer is not required.

When a backflow preventer is provided, a test header must be provided to allow a forward flow test of the backflow preventer, in accordance with NFPA 13.  This test is to determine the pressure loss under the maximum demand of the sprinkler system.

2.4
Pressure Reducing Valves:  When the working pressure of the system will exceed 175 psi, a pressure reducing valve is required.  The valve must be listed for use in a fire sprinkler system.  A means must be provided to test the pressure under the maximum demand of the sprinkler system.

2.5
Pressure Relief Valves:  All wet pipe fire sprinkler systems are required to be provided with a listed relief valve not less than ½ inch in size and set to operate at 175 psi or 10 psi in excess of the maximum system pressure, whichever is greater.  The pressure relief valve shall be provided after all system check valves on the fire sprinkler system.

2.6
Air Venting Valves:  Per NFPA 13, all wet pipe fire sprinkler using metallic piping should have air venting valves at the high point of each system.  The valve can be automatic or manual.  This is a requirement in the new code but is not in the NFPA 13-2010.

2.7
Fire Department Connection:  State Fire Code Amendment to Paragraph 13.1.5.2 requires the fire department connection be within 20 feet of the fire department access road, not less than 18 inches and not more than 4 feet above grade, or as approved by the Authority Having Jurisdiction (AHJ).
2.8
Piping and Fittings:  Piping shall be permitted to be in accordance with NFPA 13 and the listing of the piping.  Steel piping 2” and smaller shall be minimum Schedule 40.  All other steel piping shall be minimum Schedule 10.  Threaded fittings shall only be used with Schedule 40 piping.  Grooved fittings may be used on piping 1 ¼” and larger.  Piping and fittings exposed to exterior conditions shall be hot dipped galvanized.

2.9
Hanging, Bracing and Seismic Restraint:  All concrete anchors shall be in accordance with ACI 355.2 for seismic applications.  All piping shall be provided with seismic bracing in accordance with NFPA 13.  The minimum Cp should be specified on the drawings as 0.5.  Branchline restraint shall be provided in accordance with NFPA 13.  Seismic bracing calculations shall be submitted to establish the spacing of the lateral and longitudinal bracing.
2.10 Sprinklers:  Sprinklers in light hazard occupancies shall be quick response.  Sprinklers installed in coolers or freezer boxes with a temperature below 40 degrees F shall be dry pendent.  Sprinklers exposed to exterior conditions or required to be corrosion resistant shall be electroless nickel PTFE (Polytetrafluoroethylene) plated.
2.11 Drains:  Sprinkler system drains shall not terminate in janitor sinks.  Drains shall be able to accept the full flow of the system or preferably terminate at the exterior of the building.  Provide splash blocks below exterior drains.

2.12 Monitoring:  IBC 903.4 requires all building wide fire sprinklers or any limited area system with 20 or more sprinklers to be monitored by a listed monitoring service.  If the building is provided with a fire alarm system, its recommended to have the fire alarm system connect to the sprinkler system monitoring points and then have the fire alarm system monitored.

2.13 Electric Room, Vault Installation:  Fire sprinklers and piping installed in an electric room shall be in accordance with NFPA 70.  Piping shall not be installed in the dedicated space above an electrical panel.  Sprinkler mains shall not be installed crossing an electric room or vault.
2.14 Elevator Installation:  Sprinklers shall be installed in elevator spaces as required by NFPA 13.  Elevator machine rooms and, if required tops of shaft shall be configured to disconnect the elevator power.  The sprinkler system will be wet pipe but will be supplied with a control valve, check valve and a waterflow switch without an adjustable delay.  The waterflow switch shall be connected directly to the elevator power shunt trip. A second connection shall be to the fire alarm system. The line shall be provided with a test valve.  For machine room-less elevators that have the controller in the jamb of the elevator door, that lobby becomes the machine room and will have the valving described above for the elevator machine room connected to the elevator lobby sprinkler.

2.15 Combustible Construction Installation:  In combustible construction, provide sprinkler protection within the combustible attic and enclosed eaves.  NFPA 13, 8.15 has exceptions to providing sprinklers within combustible concealed spaces.

2.16 Hydraulic Calculations:  In light hazard and ordinary hazard occupancies, when quick response sprinklers are used the design area may be reduced.  The reduction can be up to 40% less area, but it depends on the ceiling height of the space.  See NFPA 13, 11.2.3.2.3 for information on this reduction.  This can be beneficial in reducing the water demand and/or the sprinkler piping size.


When multiple hazards are present, the highest sprinkler demand must be accommodated.  If the building does not contain a full design area of the hazard, the full area can be calculated including adjacent hazard area or the demand of the remaining area can be calculated for the hazard and added to the main.  As an example, a building contains light hazard office and a 500 sf, ordinary hazard group 1, mechanical room.  The ordinary hazard calculation requires a 1,500 sf design area so it can’t simply be reduced to use the 500 sf of the mechanical room.  A calculation for 1,500 sf with the mechanical room and another 1,000 sf of the adjacent office must be done.  As an alternative, the 500 sf of the mechanical room is calculated and then the flow is subtracted from 1,500 sf multiplied by 0.15 gpm/sf.  Say the mechanical room required 85 gpm, then (1,500 X 0.15) – 85 = 140.   The additional 140 gpm is added on the main along with the 500 sf of the mechanical room calculation.

3.
DRAWING NOTES:
3.1
General:  
3.1.1
Contractor shop drawings and hydraulic calculations must be sealed by a Hawaii licensed mechanical engineer.

3.1.2
Where hydraulic calculations are required, a water supply shall be listed.

3.1.3
The design criteria for the sprinkler hazards shall be listed.

3.1.4
Specify the pipe material and sprinkler types that are acceptable.

3.2.

Consultant design drawings submitted for building permit must show the following at a minimum:



Hawaii County – Performance based designs are permitted, but the area of sprinkler coverage must be indicated.  The riser location must be identified but piping and sprinklers are not required to be shown.



Honolulu County – Performance based designs are permitted, and the area of sprinkler coverage must be shown along with sprinkler locations.  The riser location also must be identified but piping is not required to be shown.



Kauai County – Performance based designs are permitted, but the area of sprinkler coverage must be indicated.  The riser location must be identified but piping and sprinklers are not required to be shown.



Maui County – Performance based design drawings are not permitted.  The drawings must show all sprinklers, piping (including sizes), hanger locations and bracing locations, similar to shop drawings.



Shop drawings shall be prepared by a National Institute for Certification in Engineering Technologies (NICET) Level III technician in sprinkler technologies.

3.3
Installation Notes:  Ensure that the following installation notes are included in the drawings:

3.3.1
If piping is shown in any electric room(s) and electric vault(s), ensure it is not located in the dedicated space above any panel and the sprinkler main does not run across the electric room or vault.  If piping isn’t shown suggest providing a note that calls out that the piping shall not run in the dedicated space and the main shall not cross the electric room or vault.
3.3.2
If sprinklers are provided for an elevator, provide a detail with the control valve, check valve, zero delay water flow switch and test valve.  The water flow switch shall be directly connected to the elevator power shunt trip and the fire alarm system.
4.
STANDARD DRAWINGS: (Not Used)

5.
SPECIFICATION NOTES:

5.1
General:
5.1.1
Where numbers, symbols, words, phrases, clauses or sentences in this specification are enclosed in brackets [ ], a choice or modification must be made; delete inapplicable portion(s) carefully.  If a choice or modification is not required for contract purposes, delete the brackets and insert the word "or" to leave the decision up to the Contractor.   Where blank spaces occur in sentences, insert the appropriate data.  Where entire paragraphs are not applicable, they should be deleted completely.

5.1.2
Verify that the titles of other sections of the project specification referred to in this section are identical; if they are not, make the necessary editorial changes.

5.1.3
Add in the applicable county building and fire code references.
5.1.4
In Honolulu County, a Fire Sprinkler Special Inspector is required.  In the other counties, delete the requirement.

6.
GUIDE SPECIFICATIONS: 
6.1
Section 13930 Wet Pipe Sprinkler System
SPECIFIER’S NOTE: Blue colored italicized text is used for notes to the specifier and should be completely deleted from the final text.  Where [Red colored italicized text in parentheses] is shown in this specification section, insert wording, numbers, etc. as appropriate and delete parentheses.  Where <Red colored text in brackets> is shown, a choice is indicated. Make the appropriate choice and delete the brackets.  Maintain footer notation with the current version used (e.g. TG13930 v01.01).  Verify that section titles cross referenced in this Section correspond to this Project's specifications; Section titles may have changed. 
SECTION 13930 - WET PIPE SPRINKLER SYSTEM
PART 1 GENERAL
1.01 general CONDITIONS
A. As specified in Section 00700.

1.02 RELATED WORK SPECIFIED IN OTHER SECTIONS

A. Section 07840 - Firestopping:  Firestopping requirements.

B. Section 09900 - Painting:  Painting of all pipe, bracing, hangers and valves.

C. Section 13851 - Addressable Fire Alarm System:  Alarm initiating devices shall be connected.

1.03 PAYMENT PROCEDURES

A. Permits, Tests and Inspections:  Apply, secure and pay for all required permits, fees, licenses, tests, inspections and royalties necessary to accomplish the work.  Schedule and coordinate required tests and inspections.

1.04 SCOPE

A. The work includes designing and providing new combined automatic wet pipe fire extinguishing sprinkler and standpipe systems for uniform distribution of water by hydraulic design to afford complete fire protection coverage throughout the entire building, stair shafts (where required by NFPA 13), elevator hoist ways and elevator machine rooms.

B. <The work also includes providing a new [automatic] [manual] wet standpipe system as indicated.  The design, equipment, materials, installation, and workmanship shall be in strict accordance with the required and advisory provisions of NFPA 13, NFPA 14, and IBC, except as modified herein.>
C. Each system shall be provided with earthquake protection and shall include all materials, accessories, and equipment necessary to provide each system complete and ready for use.  Design and install each system to give full consideration to blind spaces, piping, electrical equipment, ductwork, and all other construction and equipment to afford complete coverage in accordance with detailed drawings to be submitted for approval.  Devices and equipment for fire protection service shall be listed by the Underwriters' Laboratories, Inc. or approved by Factory Mutual System.  In the NFPA publications referred to herein, the advisory provisions shall be considered to be mandatory, as though the word "shall" had been substituted for "should" wherever it appears; reference to the "authority having jurisdiction" shall be interpreted to mean the Hawaii Insurance Bureau and the Building and Fire Departments.  The work shall begin at the point indicated.
1.05 APPLICABLE PUBLICATIONS

A. The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by designation only.

1. International Building Code (IBC), 2012 Edition with State Amendments

2. International Building Code (IBC) with [______] County Amendments

3. NFPA 1, Hawaii State Fire Code, 2018 Edition with State Amendments

4. NFPA 1, Fire Code, with [_______] County Amendments

5. American Society for Testing and Materials (ASTM) Publications

a. A 53 95
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated   Welded and Seamless

b. A 795 95
Black and Hot-Dipped Zinc Coated (Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use 

c. B 75 81
Seamless Copper Tube

d. B 88 83
Seamless Copper Tube

e. B 251
Wrought Seamless Copper and Copper-Alloy

6. American Water Works (AWWA) Publications

a. C104 90
Cement-Mortar Lining for Ductile-Iron Pipe and Fittings 

b. C151 86
Ductile-Iron Pipe, Centrifugally Cast 

c. C601 86
Disinfecting Water Mains

7. American Welding Society, Inc.  (AWS)

a. A 5.8 81
Brazing Filler Metal

8. Factory Mutual (FM) Publication

a. Approval Guide (updated online)

9. National Fire Protection Association (NFPA) Publications

a. NFPA 13 2010
Installation of Sprinkler Systems 

b. NFPA 14 2010
Standpipe and Hose Systems 

c. NFPA 25 2011
Inspection, Testing, & Maintenance of Water Based Fire Protection Systems

d. NFPA 72 2010
National Fire Alarm Code

10. Underwriters' Laboratories, Inc.  (UL) Publications

a. Fire Protection Equipment Directory (updated online)

1.06 SUBMITTALS

A. Submit under provisions of Section 01330 – SUBMITTAL PROCEDURES.  Partial submittals will not be acceptable.  Submit for approval one (1) complete sets of submittals as described below in electronic format, Portable Document Format (PDF).  Annotate descriptive data to show the specific model, type, and size of each item the Contractor proposes to furnish.  Prepare working drawings on sheets not smaller than 24 by 36 inches, in accordance with the requirements for "Working Drawings (Plans) as specified in NFPA 13 and include data essential to the proper installation of each system.  Do not commence work until the design of each system and the various components have been approved.  The Contracting Officer will review and approve all submittals.  Before work is commenced, submit for approval complete sets of working drawings and calculations for each sprinkler system.  Working drawings and calculations must be stamped by a Hawaii licensed professional mechanical engineer.

1. Manufacturer's Data

a. Sprinklers

b. Spare sprinkler cabinet and sprinkler stoppers

c. Alarm check valve

d. Alarm pressure and water flow switches

e. Valve tamper switches

f. Floor control valve

g. Pipe, fittings, and mechanical couplings

h. <Flux and brazing material>

i. Pipe hangers and supports

j. Earthquake sway bracing and seismic restraint

k. Valves including gate, check, relief

l. <Pressure regulating control valves>

m. <Standpipe hose valves>
n. <Backflow preventer>
o. Fire department connection

2. Shop (Working) Drawings

a. Sprinkler system layout conforming to NFPA 13.

b. <Standpipe system layout>
3. Design Data

a. Sprinkler system hydraulic calculations

b. <Standpipe system hydraulic calculations>
c. Seismic bracing calculations

4. Certificates of Compliance

a. Contractor's material and test certificate per NFPA 13

b. <Contractor’s material and test certificate per NFPA 14>
5. Guaranty

6. Operation and Maintenance Manuals: Provide five (5) bound copies of the Operations and Maintenance Manuals in three (3) hole binders with hard covers.  Submit one (1) electronic copy in portable document format (PDF).  Electronic copy shall be exact copy of the hard copy.  The manuals shall be submitted to the Contracting Officer a minimum of two (2) weeks prior to the final test and shall be approved by the Contracting Officer and consultant.

a. Alarm check valve

b. Alarm pressure and water flow switches

c. Valve tamper switch

d. <Pressure regulating valves>
7. Test Plan:  A minimum of fifteen (15) days prior to the Preliminary Testing, the Contractor shall submit a "Test Plan" which shall describe how the system will be tested.  This shall include a step-by-step description of all tests and shall indicate type and location of test apparatus to be employed.  Tests shall not be conducted until the test plan is approved by the Contracting Officer and the consultant.

8. As-Built Drawings:  Submit in accordance with Section 01330 – SUBMITTAL PROCEDURES.  Upon completion and before final acceptance of the work, submit complete set of as-built drawings of the system for record purposes.    Submit one (1) electronic copy in portable document format (PDF).

1.07 QUALITY ASSURANCE

A. Qualifications of Installer:  Prior to installation, submit data for approval by the Contracting Officer, showing that the Contractor is a licensed fire protection contractor (C-20) and has successfully installed automatic fire extinguishing sprinkler systems of the same type and design as specified herein, or has a firm contractual agreement with a subcontractor having such required licensed experience.  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.

B. Qualifications of System Technician:  Installation drawings, shop drawing and as-built drawings shall be prepared, by or under the supervision of, an individual who is experienced with the types of works specified herein and is currently certified by the National Institute for Certification in Engineering Technologies (NICET) as an engineering technician with minimum Level-III certification in the Fire Protection/Automatic Sprinkler System program.  Contractor shall submit data for approval showing the name and certification of all involved individuals with such qualifications at or prior to submittal of drawings.

C. Requirements for Fire Protection Service:  Equipment and material shall have been listed for fire protection service by Underwriters Laboratories, Inc. or approved by the Factory Mutual System or listed by other nationally recognized testing laboratories.  The omission of these terms under the description of any item of equipment described shall not be construed as waiving this requirement.

D. Modifications of References:  In NFPA publications referred to herein, consider advisory provisions to be mandatory, as though the word “shall” had been substituted for “should” wherever it appears.  Interpret reference to “authority having jurisdiction” to mean the County Building and Fire Departments.

E. <Special Inspection Final Report:  Provide a copy of the final special inspection report.>
1.08 GUARANTY AND CERTIFICATE

A. The Contractor shall guaranty and certify in writing all work in this section for period of two (2) years. Should any equipment or material fail due to defective equipment, material or workmanship within this period, the Contractor shall replace the item at no cost to the State.

B. The two (2) year guaranty shall start at the end of thirty (30) consecutive days of trouble free operation after certification by the Fire Department and acceptance by the State whichever date is the latest.

1.09 INSPECTION, MAINTENANCE, AND TESTING SERVICE AGREEMENT

A. The Contractor shall include two (2) year inspection, maintenance, and testing service agreement in the bid.  The two (2) year period shall begin at the end of thirty (30) consecutive days of trouble free operation after certification by the Fire Department and acceptance by the State whichever is the latest.  The agreement shall cover all labor, parts, insurance taxes, fees, and other incidental costs to inspect and test the system in accordance with NFPA 25 and the [_________] County, Fire Code.  Inspection and testing of the system shall be conducted based on the frequencies in NFPA 25.

PART 2 PRODUCTS

2.01 DESIGN OF SPRINKLER SYSTEM

A. Sprinkler System:  <The design of the sprinkler system shall also meet the standpipe requirements.>  Design of wet pipe fire extinguishing sprinkler system shall be by hydraulic calculations for uniform distribution of water over the design area and shall conform to NFPA 13 and to the requirements as specified herein. 

1. Distribution of Water: Distribution shall be essentially uniform throughout the area in which it is assumed the sprinkler heads will open.  

2. Density of Application of Water: Size pipe to provide the specified density when the system is discharging the specified total maximum required flow.  Application to horizontal surfaces below the sprinklers shall be as indicated on the drawings.

3. Sprinkler Discharge Area: Area shall be the hydraulically most remote area as defined by NFPA 13.  The design area shall be as indicated on the drawings.

4. Hose Allowances: Hydraulic calculations shall include the allowance as indicated on the drawings.

5. Friction Losses: Calculate losses in pipe in accordance with the Hazen-Williams formula with 'C' value of 120 for steel pipe, 140 for buried cement-lined ductile-iron pipe and 150 for copper tubing and CPVC tubing.

6. Location of Sprinkler Heads: Heads in relation to the ceiling and walls and the spacing of sprinklers shall not exceed that permitted by NFPA 13.  Sprinklers in acoustical tile ceilings will be <minimum of 6 inches from the frames><centered in the tile>.

7. Water Supply: Base hydraulic calculations on the water supply as indicated on the drawings.

B. <Standpipe System:  The design of the standpipe system shall also meet the sprinkler requirements.  Design of the standpipe system shall be by hydraulic calculations in conformance with NFPA 14 and with any additional requirements as specified herein.

1. Class I System Hose Allowances: Hydraulic calculations shall include an allowance of 500 gpm for most remote standpipe and 250 gpm for each additional standpipe up to a maximum of 1,000 gpm.  The design pressure at the hose connection will be 100 psi.

2. Friction Losses: Calculate losses in pipe in accordance with the Hazen-Williams formula with `C' value of 120 for steel pipe, and 140 for buried cement-lined ductile-iron pipe and asbestos cement pipe.

3. Water Supply: Base hydraulic calculations on the water supply as indicated on the drawings.>

2.02 EQUIPMENT

A. Sprinkler Heads:  Release element of each head shall be as indicated on the drawings or higher as suitable for the individual location where it is installed.  Provide <semi-recessed><concealed> quick response pendent sprinklers below finished ceilings or brass quick response upright sprinkler in areas with no finished ceiling. Sprinklers under finished ceilings shall be <white> finish.  Provide Electroless Nickel Plated sprinklers in the areas exposed to exterior conditions.  Provide standard response sprinklers in the mechanical and electrical rooms, elevator shaft and machine room.  Provide high temperature sprinklers in the elevator machine room and shaft.

B. Cabinet:  Provide extra sprinkler heads and sprinkler head wrench and three of the proper types of sprinkler stoppers in a metal cabinet adjacent to the sprinkler riser.  The number and types of extra sprinkler heads shall be as specified in Fire Code Article 13.3.3.5.1.5.

C. Alarm Check Valve:  Provide variable pressure type alarm valve complete with retarding chamber, water motor alarm, alarm test valve, alarm shutoff valve, drain valve, pressure gauges, accessories, and appurtenances for the proper operation of the system.

D. Sprinkler Supervisory Devices:  Provide as indicated.  Connection of the sprinkler supervisory devices to the building fire alarm system shall be provided under Section 13851 - ADDRESSABLE FIRE ALARM SYSTEM.

1. Alarm Pressure and Water Flow Switches:  UL listed or FM approved.

2. Valve Tamper Switch:  Provide each control valve with a listed or approved tamper switch for the automatic transmittal of a trouble signal.  Valve tamper switches which are integral to the control valve will be acceptable.

E. Floor Control Valves: Provide floor control valves where indicated, install in accordance with Figure A.8.17.4.2 (a) of NFPA 13, and provide a water pressure gage at each floor control valve.  UL floor control valve assemblies will be acceptable.

2.03 ABOVE GROUND PIPING SYSTEMS

A. Inspect, test and approve piping before burying, covering, or concealing.  Provide fittings for changes in direction of piping and for all connections.  Make changes in piping sizes through reducing pipe fittings; the use of bushings will not be permitted.  Welding shall be performed in the shop; field welding will not be permitted.

B. Pipe and Fittings

1. Provide in accordance with NFPA 13 <and NFPA 14>.  All piping and fittings shall be <steel><copper><CPVC>.  All piping and fittings exposed to exterior conditions shall be hot dipped galvanized steel. Pipe sizes less than 2.5 inches shall be Schedule 40, all other piping shall be minimum Schedule 10.  Type L and K copper tubing shall be permitted where the pressure is less than 175 psi.

2. Fittings into which sprinkler heads, sprinkler head riser nipples, or drop nipples are threaded shall be welded, threaded, or grooved-end type.  Use of plain-end fittings with mechanical couplings which utilize steel gripping devices to bite into pipe when pressure is applied will not be permitted.  “Mechanical T”, “Clamp T” or any other bolted branch outlet tees will not be permitted, <except for connections to existing pipe systems>.  Rubber gasketed grooved-end pipe and fittings with mechanical couplings shall be permitted in pipe sizes 1.25 inches and larger; fittings shall be UL listed or FM approved for use in sprinkler systems.

3. All copper joints shall be brazed.  Brazing material shall comply with AWS A5.8.  Solder metal joints shall not be permitted except for joints on threaded nipples for sprinklers.  Flux used for copper fittings shall meet the Copper Development Association Standard 1.0.  If “T-drill” fittings are used for copper tubing the Contractor will be required to permit the Contracting Officer to cut out a minimum of 5 “T-drill” fittings on each floor for inspection.

4. The use of flexible sprinkler hose <is> <is not> permitted.

5. Plastic pipe and fittings shall be chlorinated polyvinyl chloride (CPVC).  Piping shall be permitted in residential occupancies and only used in accordance with the listing.

6. Provide an earthquake sway brace within 24 inches of each flexible coupling which is installed in horizontal piping for purposes other than earthquake protection.
C. Pipe Hangers, Supports, and Earthquake Sway Bracing:  Provide in accordance NFPA 13.  Provide retaining straps on beam clamps.  Provide branch line seismic restraint.

D. Valves:  Provide valves as required by NFPA 13 <and NFPA 14>, and of types approved for fire service.  Gate valves shall open by counterclockwise rotation.  Check valves shall be clear opening swing check type.  Provide OS&Y valves as indicated.

E. Relief Valve:  Provide an approved relief valve on gridded systems in accordance with NFPA 13.

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

G. Inspector's Test Connection:  Provide test connections about 6 feet above the floor for each sprinkler system or portion of each sprinkler system equipped with an alarm device.

H. Main and Auxiliary Drains:  Provide drain piping to discharge at safe points outside each 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 required by NFPA 13.  Provide a splash block below each exterior drain discharge.

I. Pipe Penetrations of Fire Rated Construction:  Provide UL listed fire stopping design.

J. Escutcheon Plates:  Provide one piece or split hinge type metal plates for piping passing through floors, walls, and ceilings in exposed areas.  Provide chromium-plated finish on plates in finished areas.  Provide paint finish on plates in unfinished areas.  Securely anchor plates in place with setscrews or other approved positive means.

K. Standpipe Hose Valves:  Provide approved 2.5-inch polished brass angle valve with red iron hand wheel and female N.P.T. inlet and male National Standard Thread outlet with polished brass cap and chain.  Provide outlets with two 2.5 inch hose valves as indicated.  Provide pressure regulating valves where maximum pressures exceed 175 psi.  Regulating valves for use on the standpipe system shall be approved 2.5 inch angle type.  Provide a gage on the system side of the valve where the valve is a pressure regulating type.

L. <Pressure Regulating Valves:  Provide where maximum pressures exceed 175 psi.  Regulating control valves for use as sprinkler system sectional valves shall be approved indicating, straight type with necessary adaptors for connection of a valve tamper switch.  Provide an approved relief valve downstream of pressure regulating valves in accordance with NFPA 13.>
M. <Air Venting Valve:  Provide <automatic> <manual> air venting valve on each system.  Provide the valve at the high point of the system.>
N. Fire Department Connection:  Provide connection approximately 3 feet above finish grade, of the approved polished brass four-way type with 2.5-inch National Standard female hose threads with plug and chain.  The function of the connection shall be clearly indicated as <AUTO SPRINKLER><AUTO SPRINKLER STANDPIPE>.  Fire department connections shall be located on a street front as indicated on the drawings.

O. Backflow Preventer: Provide listed for fire protection service, double check valve assembly backflow preventer.  Each check valve shall have a drain.  Backflow prevention assemblies shall be on the Foundation for Cross-Connection Control and Hydraulic Research’s (“FCCCHR’s”) current List of Approved Backflow Prevention Assemblies.  Listing of the specific make, model, design and size in the FCCCHR List shall be acceptable as the required documentation.

2.04 BURIED WATER PIPING SYSTEMS
A. Pipe and Fittings: Provide outside-coated, cement mortar lined, ductile-iron pipe and fittings conforming to NFPA 24 for piping under the building and less than 5 feet outside of the building walls.  Anchor the joints in accordance with NFPA 24; provide concrete thrust block at any elbow where the pipe turns up toward the floor and restrain the pipe riser with steel rods from the elbow to the flange above the floor.  Minimum pipe size shall be 6 inches.  Minimum depth of cover shall be 3 feet.

2.05 ELECTRICAL WORK
A. Electrical work is specified in Division 16, Electrical except for control and fire alarm wiring in this section.  Fire alarm wiring is specified in Section 13851, Fire Alarm Systems.
PART 3 EXECUTION

3.01 INSTALLATION

A. Equipment, material, installation, and workmanship: Provide in accordance with NFPA 13 <and NFPA 14>, except as modified herein.  Install piping straight and true to bear evenly on hangers.  Keep the interior of new and existing piping affected by the Contractor's operations thoroughly cleaned of water and foreign matter.  Keep piping systems clean during installation by means of plugs or other approved methods.  When work is not in progress, securely close open ends of piping and fittings so that water and foreign matter will not enter the pipes or fittings.  Inspect piping before placing into position.  Inspect, test, and approve piping before burying, covering, or concealing.  Provide fittings for changes in direction of piping and for all connections.  Make changes in piping sizes through tapered reducing pipe fittings; do not use bushings. 

B. Pipe Hangers (Supports):  Provide additional hangers to support the concentrated loads in piping between hangers, such as for flanged valves.

C. Pipe Penetrations:  Penetrations of fire rated walls shall be fire stopped.  Provide UL Listed fire stopping system.

D. Backflow Preventer Test Connection:  Provide downstream of the backflow prevention assembly 2.5 inch National Standard male hose threads valve(s) with cap and chain.  Provide a permanent sign which reads “Test Valve”.

3.02 ELECTRICAL INSTALLATION

A. Comply with local ordinances and regulations of [__________] County as well as NFPA 70, and NFPA 72.  Workmanship is subject to the approval of the Contracting Officer.

3.03 FIELD PAINTING

A. Painting:  Clean, pretreat, prime, and paint new sprinkler systems including valves, piping, conduit, hangers, miscellaneous metalwork, and accessories.  Apply coatings to clean dry surfaces using clean brushes.  Clean the surfaces to remove dust, dirt, rust and loose mill scale.  Immediately after cleaning, provide the metal surfaces with one coat of pretreatment primer applied to a minimum dry film thickness of 0.3 mil, and one coat of primer applied to a minimum dry film thickness of one mil.  Exercise care to avoid painting of sprinkler heads or protective devices.  Remove materials which are used to protect sprinkler heads, while painting is in process, upon the completion of painting.  Remove sprinkler heads which are painted and provide new clean sprinkler heads of the proper type.  Provide primed surfaces with the following:
1. Sprinkler Systems in Unfinished Areas:  Unfinished areas are defined as attic spaces, spaces above suspended ceilings, crawl spaces, pipe chases, and spaces where walls or ceiling are not painted or not constructed of prefinished material.  Provide primed surfaces with one coat of red enamel applied to a minimum dry film thickness of one mil. 

2. Sprinkler Systems in All Other Areas: Provide primed surfaces with two coats of paint to match adjacent surfaces, except provide valves and operating accessories with one coat of red enamel.

3.04 FIELD TESTING AND FLUSHING 

A. Preliminary Tests

1. Perform an air pressure leakage test for all sprinkler <and standpipe> piping per NFPA 13, and NFPA 14 Paragraph 8-2.3, prior to hydrostatic testing.  Hydrostatically test the sprinkler <and standpipe> system at 200 psig or at 50 psi in excess of maximum pressure when the maximum will be in excess of 150 psi, for a period of two hours.  Piping above suspended ceilings shall be tested, inspected and approved before installation of ceilings.

2. Flush and hydrostatically test underground piping in accordance with NFPA 13. Continue flushing operations until water is clear, but for not less than 10 minutes.

3. Main Drain test in accordance with NFPA 13.

4. <Flow test of the standpipe system in accordance with NFPA 14.>
5. <Forward flow test of the backflow preventer and pressure reducing valves in accordance with NFPA 13.>
6. Test the alarms and other devices.  Test the water flow alarms by flowing water through the inspector's test connection.

7. Test the elevator devices by flowing water through the test connection.  Test the valve supervision.

8. When tests have been made completed and corrections made, submit a signed and dated certificate, similar to that specified in NFPA 13, with a request for a formal inspection and tests.

B. Formal Inspection and Tests
1. The [__________] County, Building and Fire Departments, Contracting Officer or the designated representative  <and State of Hawaii Boiler and Elevator Inspection Bureau> will witness formal tests and approve all systems before they are accepted.  Submit the request for formal inspection at least 15 days prior to the date for formal inspection is to take place.  An experienced technician regularly employed by the sprinkler installer shall be present during the inspection.  At this inspection, repeat any or all of the required tests as directed.  Correct defects in the work provided by the Contractor, and make additional tests until it has been demonstrated that the systems comply with all contract requirements. Furnish appliances, equipment, electricity, instruments, connecting devices, and personnel for the tests. All necessary tests encompassing all aspects of system operation shall be made including the test listed in the previous section, and any deficiency found shall be corrected and the system retested at no cost to the State.

3.05 INSTRUCTING OPERATING PERSONNEL  

A. Upon completion of the work and at a time designated by the State, provide for a period of not less than 4 hours the services of experienced technicians regularly employed by the manufacturer of the sprinkler system to instruct the operating staff in the proper operation and maintenance of the equipment.
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