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NATURAL GAS PIPING
GENERAL
SUMMARY
Section includes fuel gas piping outside above ground to connection at Gas company meter or University’s gas recharge meter and within the building.  Products include the following: 
Adjust list below to suit Project. 
Pipe, tube, fittings, and joining materials.
Protective pipe and fitting coating.
Piping specialties.
Specialty valves.
Service and Recharge meters.
Pressure regulators.
Earthquake valves.
DEFINITIONS
CPC:  California Plumbing Code. 
PROJECT CONDITIONS
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Design values of fuel gas supplied for these systems are as follows: 
Nominal Heating Value:  1000 Btu/ft³
Nominal Specific Gravity:  0.6.
ACTION SUBMITTALS
Product Data:  For the following: 
Pipe and fittings.
Specialty valves.  Include pressure rating, capacity, settings, and electrical connection data of selected models.
Recharge-meter bars.  Include Recharge-meter size of selected models.
Recharge meters.  Include pressure rating and capacity of selected models.
Recharge-meter bypass fittings.
Pressure regulators.  Include pressure rating, capacity, and settings of selected models.
Earthquake valves.
Delete option in paragraph below if whole system is same pressure.
Shop Drawings:  For fuel gas piping.  Include plans and attachments to other work.  Show different pressure zones and indicate pressure for each zone. 
Retain subparagraph below if equipment includes wiring.
Wiring Diagrams:  Power, signal, and control wiring. 
Retain first paragraph below if procedures for welder certification are retained in "Quality Assurance" Article.
Structural Seismic Performance:  Refer to Division 22 Section “Vibration and Seismic Controls for Plumbing.” 
INFORMATIONAL SUBMITTALS
Welding certificates. 
Field quality-control test reports. 
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  For natural gas specialties and accessories to include in emergency, operation, and maintenance manuals. 
QUALITY ASSURANCE
Retain paragraph below for pipe welding.  Retain "Welding certificates" Paragraph in "Submittals" Article if retaining below.  AWS states that welding qualifications remain in effect indefinitely unless welding personnel have not welded for more than six months or there is a specific reason to question their ability.
Welding:  Qualify processes and operators in accordance with ASME Boiler and Pressure Vessel Code:  Section IX. 
Retain paragraph below for electrically operated components, devices, or accessories.
Electrical Components and Devices:  Listed and labeled as defined in CEC, Article 100, by a testing agency acceptable to University’s Representative, and marked for intended use. 
Code: Comply with CPC. 
DELIVERY, STORAGE, AND HANDLING
Handling Flammable Liquids:  For modification of existing systems, remove and legally dispose of liquids from drips in existing gas piping.  Handle cautiously to avoid spillage and ignition.  Notify fuel gas supplier.  Handle flammable liquids used by Installer with proper precautions and do not leave on premises from end of one day to beginning of next day. 
COORDINATION
Existing Utilities:  Do not interrupt utilities serving facilities occupied by the University or others unless permitted under the following conditions and then only after arranging to provide temporary utility services in accordance with requirements indicated: 
Notify University’s Representative not less than two weeks in advance of proposed utility interruptions. 
Do not proceed with utility interruptions without University’s Representative written permission. 
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection: 
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified, or equal. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01.  Specific procedures must be followed before use of an unnamed product or manufacturer.  
PIPING MATERIALS
Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining materials. 
PIPES, TUBES, FITTINGS, AND JOINING MATERIALS
Steel Pipe:  ASTM A53; Type E or S; Grade B; Schedule 40 black.  Wall thickness of wrought-steel pipe shall comply with ASME B36.10M. 
Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern, with threaded ends in accordance with ASME B1.20.1. 
Steel Threaded Fittings:  ASME B16.11, forged steel with threaded ends in accordance with ASME B1.20.1.
Steel Welding Fittings:  ASME B16.9, wrought steel or ASME B16.11, forged steel. 
Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends in accordance with ASME B1.20.1. 
Joint Compound and Tape:  Suitable for natural gas.
Steel Flanges and Flanged Fittings:  ASME B16.5. 
Gasket Material:  Thickness, material, and type suitable for natural gas.
PIPING SPECIALTIES
Flexible Connectors:  ANSI Z21.24, stainless steel metal connectors for gas appliances. 
SPECIALTY VALVES
Valves, NPS 2 and Smaller:  Threaded ends in accordance with ASME B1.20.1 for pipe threads. 
Valves, NPS 2½ and Larger:  Flanged ends in accordance with ASME B16.5 for steel flanges.
Valves in category below are limited to 0.5 psig, are used for shutoff service to appliances, and are NPS ¾ and smaller. 
Appliance Connector Valves:  ANSI Z21.15 and CSA International listed. 
Manufacturers: 
American Valve Inc. 
B&K Industries, Inc. 
Conbraco Industries, Inc.; Apollo Div. 
JMF Company 
Fisher Controls International, Inc. 
Jomar International Ltd. 
Key Gas Components, Inc. 
Legend Valve and Fitting, Inc. 
McDonald, A. Y. Mfg. Co. 
Mueller Co.; Mueller Gas Products Div. 
Robert Manufacturing Co. 
State Metals, Inc. 
Watts Industries, Inc.; Water Products Div. 
Or equal. 
Gas Stops:  NPS 2, bronze body with AGA stamp, plug type with bronze plug and flat or square head, ball type with chrome-plated brass ball and lever handle. 
Gas shut off valves, NPS 2 and Smaller:  ASME B16.33 and CSA International-listed bronze body and 125-psig pressure rating.  Tamperproof Feature:  Include design for locking.  
Manufacturers: 
Conbraco Industries, Inc., Apollo Div. 
Crane Valves.
Honeywell International Inc.
Milwaukee Valve Company.
Mueller Co.; Mueller Gas Products Div.
NIBCO INC.
Watts Industries, Inc.; Water Products Div.
Or equal.
Verify that feature is available if specified.
Plug Valves:  For ½ to 1½-inch: Iron body with bronze plug and 175-psig W.O.G. pressure rating non-lubricated with ⅛- or ¼-inch plugged test port.  Provide threaded connections conforming to ANSI B1.20.1. 
Manufacturers: 
A.Y. McDonald Mfg. Company Series 560 
Olson Technologies, Inc.; Homestead Valve Div.
Or equal.
Tamperproof Feature:  Include design for locking, where indicated on drawings.
Plug valves 2-inch and larger:  Prohibited (provide gate valves)  
Gate Valves:
Soft Seated Valves:
Body: Steel, ASTM A216, Grade WCB 
Bonnet: Steel, ASTM A216, Grade WCB 
Gate Segments: Ductile Iron 
Seal Member (Stirrup): Buna-N / Viton 
Spreader: Ductile Iron
Gland Bushing Retainer: Steel 
Stem: 400 Series Stainless Steel 
Stem Nut: Manganese Bronze 
Gland Bushing: Bronze
Stem Wiper “O” Ring: Buna-N / Viton 
Bonnet “O” Ring: Buna-N / Viton  
Stem Seal “O” Ring: Buna-N / Viton 
Bushing Seal “O” Ring: Buna-N / Viton 
Operating Square: Ductile Iron (Provide handwheel for above grade valves) 
Bonnet Cap Screw : Alloy Steel, SAE Grade 8
Hex Nut: Carbon Steel Plated 
Thrust Washer: Brass
Gate Cap Screw: Alloy Steel 
Manufacturers:
Kerotest EV-11
Or equal. 
Earthquake Valves:  Listed in CSA International's "Certified Product Listing Directory:  Components for Gas and Electrical Equipment" as complying with ASCE 25 and UL listed.  The valves shall be certified by California Division of the State Architect. 
Earthquake-Valve:  Cast-aluminum body with stainless-steel internal parts.  Buna-N, reset-stem, O-ring seal.  Threaded end connections. 
Manufacturers:
Safe T Quake Corp.
Koso the California valve
Or equal.
GAS METERS
Service Meters:  For gas service extended from Gas Company mains and gas meter shall be provided by Gas Co.  Coordinate with Gas Co.  Provide seismic supports and earthquake safety valve. 
University Recharge Meters: For gas service extended from University owned distribution system. Coordinate with Facilities. Provide site main, Gas pressure regulator, Recharge Meter and earthquake safety valve.
Recharge Gas Meters
Gas meter assemblies shall conform to the requirements of ANSI B109 Metering Standards.
Recharge Gas Meters, General:  Positive-displacement gas meter.
Construction:  Metal case with temperature compensation, and corrosion-resistant internal components. 
Pipe Connections:
NPS2 and Smaller:  Threaded or flanged.
NPS 2½ and Larger:  Flanged.
Manufacturers: 
American Meter Co.
Roots Meter
Or equal.
Small-Capacity Gas Meters:  ANSI B109.1, diaphragm type, with registration in cubic feet for meters with capacities of 500 cfh and less.
Large-Capacity  Gas Meters:  ANSI B109.2, diaphragm type, with registration in cubic feet for meters with capacities of more than 500 cfh, and less than or equal to 1,000 cfh.
Rotary  Gas Meters:  ANSI B109.3, rotating-lobe type, with registration in cubic feet for meters with capacities of more than 1,000 cfh.
Gas Meter Bars:  (For meters NPS 1 and larger) Malleable-or cast-iron frame for supporting Recharge meter.  Include offset swivel pipes, nuts with O-ring seal, field-installed dielectric device, and threaded ends.
Exception:  Omit offset swivel pipes if dimensions match meter connections.
Manufacturers:
Fisher Controls International
McDonald, A.Y. Mfg. Co.
Mueller Company.
National Meter.
Schlumberger Limited.
Or equal.
Volume Correctors:  Pulse output flow computer for temperature and pressure volumetric correction of natural gas.
Power Requirements:  24 volts DC power, provided by building management. system controls contractor.
Instrument Enclosure:  Rugged cast aluminum casing.
Mounting:  Directly on gas meter.
Transducers:  Integral pressure and temperature transducers.
Corrected Volume Totalizer:  Local indexing in cubic feet.
Hazardous Rating:  Class 1, Div. 1, Group D per NEC.
Outputs:
Corrected indexing, non-resettable.
Pulse transmitter for remote billing purposes should communicate via BACNet or Modbus.
4-20 ma output, for flow recording and analysis
Accuracy:  1% accuracy.
Approvals:  UL Listed.
Manufacturers:
American Meter Co.
Equimeter.
Mercury.
National Meter Ind. Inc.
Or equal.
PRESSURE REGULATORS
Description:  Single stage and suitable for fuel gas service.  Include steel jacket and corrosion-resistant components, elevation compensator, and atmospheric vent. 
Manufacturers:
Regulators in list below are ANSI Z21.80 or CGA 6.22 line pressure regulators or CGA 6.18 service type.  Regulators with at least 100-psig (690-kPa) working-pressure rating are suitable for use as service regulators.
Service Pressure Regulators:
American Meter Company.
Fisher Controls International, Inc.; Division of Emerson.
National Meter Industries, Inc.
Schlumberger Limited; Gas Div.
Or equal.
Regulators in list below are ANSI Z21.80 or CGA 6.22 line pressure regulators or CGA 6.18 service type.
Line Pressure Regulators:
American Meter Company.
Donkin, Bryan RMG Canada, Ltd.
Fisher Controls International, Inc.; Division of Emerson.
Maxitrol Company.
National Meter Industries, Inc.
Schlumberger Limited; Gas Div.
Or equal.
Appliance Pressure Regulators:
Supplied by appliance manufacturer
NPS 2 and Smaller:  Threaded ends in accordance with ASME B1.20.1 for pipe threads.
NPS 2½ and Larger:  Flanged ends in accordance with ASME B16.5 for steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.
Service Pressure Regulators:  ANSI Z21.80.  Include 100-psig- minimum inlet pressure rating.
If retaining below, indicate each regulator with lower inlet pressure on Drawings.
Line Pressure Regulators:  ANSI Z21.80 with 10-psig inlet pressure rating, unless otherwise indicated.
Pressure Regulator Vents:  Factory- or field-installed, corrosion-resistant screen in opening if not connected to vent piping.  Normally vented outside with insect screen and U-turn end. 
EXECUTION
EXAMINATION
Examine roughing-in for fuel oil piping system to verify actual locations of piping connections before equipment installation. 
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Close equipment shutoff valves before turning off fuel gas to premises or section of piping.  Perform leakage test as specified in "Field Quality Control" Article to determine that equipment is turned off in affected piping section. 
RE-CHARGE METER ASSEMBLY INSTALLATION
Delete this Article if  meters are specified in Division 22 Section "Facility Natural Gas Distribution," or are to be furnished by gas supplier, or are not required.  Coordinate with "Service Entrance Piping" Article.
Install recharge-meter assemblies within building..
Install re-charge meter assemblies inside in a mechanical room or if approved by University’s Representative aboveground, outside building
Set outside meter assembly on, or supported over, precast concrete bases.  Excavate earth and make level beds to support bases.  Set bases level with top surface projecting 3 inches above finished grade.  Concrete bases are specified in Division 22 Section "Common Work Results for Plumbing."
Include gas valve or plug valve, strainer, earthquake valve pressure regulator, and meter for each assembly. 
Install gas valve or plug valve and strainer upstream from each pressure regulator. 
Install outside pressure regulators with vent outlet turned down and with corrosion-resistant-metal insect screen. 
Inside pressure regulator shall have vent outlet extended to outside and turned down and protected with insect screen. 
Install pressure gage tap upstream and downstream from each pressure regulator.  
Install meters downstream from pressure regulators, unless noted otherwise. 
Meters with connections NPS 1 and smaller on meter bars.
Meters with connections larger than NPS 1 supported from piping or set on concrete bases.
Provide adequate points of connections to install a temporary by pass around the meter, so that the meter can be removed and replaced without interrupting gas service to the facility. 
Coordinate with University to provide Ethernet connection at meter and program pulse output device to allow University to view and trend gas flow over University’s remote monitoring system.
SERVICE ENTRANCE PIPING
Delete this Article if new piping will connect to existing piping within building ,tunnel,  or retain, coordinate with "Service-Meter Assembly Installation" Article, and edit to suit Project.
Extend fuel gas piping and connect to Campus or the Gas Company fuel gas distribution for service entrance to building. 
Provide exterior fuel gas distribution system piping, earthquake valve, pressure regulator, and meter.
Install dielectric fitting downstream from and adjacent to each meter unless meter is supported from meter bar with integral dielectric fitting.  Install shutoff valve downstream from and adjacent to dielectric fitting.  Dielectric fittings are specified in Division 22 Section "Common Work Results for Plumbing."  Dielectric union are prohibited. 
Install strainer upstream from each earthquake valve.  Strainers are specified in Division 22 Section "Domestic Water Piping Specialties."
PIPING APPLICATIONS
Flanges, unions, transition, and special fittings with pressure ratings same as or higher than system pressure rating may be used in applications below, unless otherwise indicated. 
Select from piping materials below.  Coordinate with materials specified in Part 2.  Do not use sizes smaller than NPS 1/2 (DN 15).
Fuel Gas Piping, 5 psig or Less: 
NPS ½ to NPS 2:  Steel pipe, malleable-iron threaded fittings, and threaded joints.
NPS 2½ and Larger:  Steel pipe, steel welding fittings, and welded joints.
Gas Piping above ground at Meters and Regulators, More Than 5 psig:  Steel pipe, steel welding fittings, and welded joints. 
PE-to-Steel Piping Connections:  Transition fitting. 
VALVE APPLICATIONS
Appliance Shutoff Valves for Pressure 0.5 psig or Less:  Appliance connector valve or gas stop. 
Appliance Shutoff Valves for Pressure 0.5 to 5 psig. 
Piping Line Valves, NPS 2 and Smaller. 
Piping Line Valves, NPS 2½ and Larger:  Plug valve. 
Valves at Meter, NPS 2 and Smaller. 
Valves at Meter, NPS 2½ and Larger:  Plug valve. 
Connections to Existing Gas Piping:  Use valve and fitting assemblies made for tapping gas mains. 
Underground:  Use PE valves. 
PIPING INSTALLATION
Basic piping installation requirements are specified in Division 22 Section "Common Work Results for Plumbing." 
Above-Ceiling Locations:  Gas piping may be installed in accessible spaces, subject to approval of University’s Representative, whether or not such spaces are used as plenums.  
In Floor Channels:  Gas piping may be installed in floor channels, subject to approval of University’s Representative.  Channels must have cover and be open to space above cover for ventilation.
In Partitions: Installing concealed piping behind solid partitions are prohibited.  Protect tubing from physical damage when installed inside stud partitions or hollow walls.
Exception:  Pipe passing through partitions or walls.
Prohibited Locations:  Gas piping in or through circulating air ducts, clothes or trash chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator shafts.   Gas piping in floors, under building floor slabs on grade or solid walls.
Exception:  Accessible above-ceiling space specified above.
Drips and Sediment Traps:  Install drips at points where condensate may collect.  Include outlets of meters.  Locate where readily accessible for cleaning and emptying.  
Construct drips and sediment traps using tee fitting with bottom outlet  and stop valve.  Use minimum-length nipple of 3 pipe diameters, not less than 3 inches long, and same size as connected pipe.  Install with space between bottom of drip and floor for removal of plug or cap and opening of the valve.
Conceal pipe installations in hollow walls, pipe spaces, utility spaces, above ceilings, below exterior grade floors, and in floor channels, unless indicated to be exposed to view. 
Install fuel gas piping at uniform grade of 0.1 percent slope upward toward risers. 
Install pressure test ports, upstream and downstream of gas meter. 
Use eccentric reducer fittings to make reductions in pipe sizes on horizontal runs.  Install fittings with level side down. 
Connect branch piping from top or side of horizontal piping. 
Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment, and elsewhere as indicated.  Unions are not required on flanged devices. 
Install pipe bollards or other suitable barriers in front of outside gas meter assemblies for protection. 
Install strainer on inlet of each line pressure regulator and automatic and electrically operated valve. 
Install pressure gage taps  upstream and downstream from each line pressure regulator.  
Install flanges on valves, specialties, and equipment having NPS 2½ and larger connections.  Install unions similarly on NPS 2 and smaller. 
Install vent piping for gas pressure regulators and gas trains, extend up through roof, and vent to atmosphere.  Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant insect screens in large end. 
Install containment conduits for gas piping below slabs, in gastight conduits extending minimum of 4 inches above floor, and vented to atmosphere.  Terminate vents with turned-down, reducing-elbow fittings with corrosion-resistant insect screens in large end.  Prepare and paint outside of conduits with coal-tar, epoxy-polyamide paint in accordance with SSPC-Paint 16. 
JOINT CONSTRUCTION
Basic piping joint construction is specified in Division 22 Section "Common Work Results for Plumbing".
Use materials suitable for fuel gas.
Prohibited fittings include: bushings, reducing couplings, street tees, and street elbows, extension nipples, and other makeshift fittings.
Preferred fitting for pipe size change is reducing nipple (swaged nipple).
Patch factory-applied protective coating as recommended by manufacturer at field welds and where damage to coating occurs during construction. 
HANGER AND SUPPORT INSTALLATION
Pipe hanger and support and equipment support materials and installation requirements are specified in Division 22 Section "Hangers and Supports for Plumbing." 
Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes: 
NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, ⅜-inch. 
NPS 1¼:  Maximum span, 108 inches; minimum rod size, ⅜-inch. 
NPS 1½ and NPS 2:  Maximum span, 108 inches; minimum rod size, ⅜-inch. 
NPS 2½ to NPS 3½:  Maximum span, 10 feet; minimum rod size, ½-inch. 
NPS 4 and Larger:  Maximum span, 10 feet; minimum rod size, ⅝-inch. 
CONNECTIONS
Drawings indicate general arrangement of fuel gas piping, fittings, and specialties. 
Install piping adjacent to appliances to allow service and maintenance.
Connect piping to appliances using gas with shutoff valves and unions.  Install valve upstream from and within 72 inches of each appliance.  Install union downstream from valve. 
Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance using gas. 
Retain two paragraphs and associated subparagraph below for electrically operated devices. 
Ground equipment in accordance with Division 26 Section "Grounding and Bonding for Electrical Systems." 
Gas pipe as grounding electrode is prohibited. 
Connect wiring in accordance with Division 26 Section "Low Voltage Electrical Power Conductors and Cables." 
LABELING AND IDENTIFYING
Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplate or sign on or near each meter, pressure regulator, and specialty valve. 
Text:  In addition to name of identified unit, distinguish between multiple units, inform operator of operational requirements, indicate safety and emergency precautions, and warn of hazards and improper operations.
Nameplates, pipe identification, and signs are specified in Division 22 Section "Identification for Plumbing."
PAINTING
Delete this Article if no exterior  meters, pressure regulators, or piping.
Use materials and procedures in Division 09 painting Sections. 
Paint exterior meters, pressure regulators, exterior metal piping, and specialty valves. 
Color:  Gray or as directed by University’s Representative.
FIELD QUALITY CONTROL
Test, inspect, and purge piping in accordance with CPC and requirements of University’s Representative. 
Repair leaks and defects with new materials and retest system until satisfactory results are obtained. 
Verify capacities and pressure ratings of re-charge meters, pressure regulators, valves, and specialties. 
Verify correct pressure settings for pressure regulators. 
Verify that specified piping tests are complete. 
COORDINATION
Coordinate gas -meter power and control wiring connections, and interface with Controls Contractor.  Prior to procurement, ensure metering assembly shall have output compatible with the Building Management System for both volumetric indexing (pulse signal), and instantaneous flow rate (4-20 ma signal). 
Coordinate gas-meter and transmitter body space requirements with other trades.  
Coordinate location and installation of gas -meter protective barriers with other trades. 
Coordinate gas-meter label numbering with Controls Contractor for proper graphical interface. 
END OF SECTION
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