SECTION 231123 - FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Pipes, tubes, and fittings.
2. Piping specialties.
3. Joining materials.
4. Manual gas shutoff valves.
5. Motorized gas valves.
6. Earthquake valves.
7. Pressure regulators.
8. Dielectric fittings.
1.2 ACTION SUBMITTALS
A.  Product Data:
1. Piping specialties.
Corrugated, stainless steel tubing with associated components.
3. Valves. Include pressure rating, capacity, settings, and electrical connection data of
selected models.
4, Pressure regulators. Indicate pressure ratings and capacities.
5. Dielectric fittings.

B.  Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and
elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple
pipes, alignment guides, expansion joints and loops, and attachments of the same to building
structure. Detail location of anchors, alignment guides, and expansion joints and loops.

1. Shop Drawing Scale: 1/4 inch per foot.
2. Detail mounting, supports, and valve arrangements for pressure regulator assembly.
1.3 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is shown
and coordinated with other installations, using input from installers of the items involved.

B.  Certificates:

1. Welding certificates.

C. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with
other services and utilities.
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1.4

1.5

1.6

1.7

D.

A.

A.

A.

B.

A.

B.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE
Qualifications:

1. Steel Support Welding: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. Pipe Welding: Qualify procedures and operators in accordance with the ASME Boiler
and Pressure Vessel Code.

PROJECT CONDITIONS

Perform site survey, research public utility records, and verify existing utility locations. Contact
utility-locating service for area where Project is located.

Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to facilities
occupied by Owner or others unless permitted under the following conditions, and then only
after arranging to provide purging and startup of natural-gas supply in accordance with
requirements indicated:

1. Notify Construction Manager no fewer than two days in advance of proposed interruption
of natural-gas service.
2. Do not proceed with interruption of natural-gas service without Construction Manager's

written permission.

COORDINATION

Coordinate requirements for access panels and doors for valves installed and concealed behind
finished surfaces.

Coordinate requirements for piping identification for natural-gas piping. Comply with
requirements in Section 220553 "Identification of Plumbing Piping and Equipment."

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Comply with NFPA 54.
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B.  Minimum Operating-Pressure Ratings:

1. Piping and Valves: 100 psig minimum unless otherwise indicated.
2. Service Regulators: 100 psig minimum unless otherwise indicated.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

D.  Seismic Performance: Natural-gas piping system is to withstand the effects of earthquake
motions determined in accordance with ASCE/SEI 7. See Section 220548 "Vibration and
Seismic Controls for Plumbing Piping and Equipment."

1. The term "withstand" means "the piping system will remain in place without separation
of any parts from the device when subjected to the seismic forces specified and the piping
system will be fully operational after the seismic event."

2. Component Importance Factor: 1.5.

2.2 PIPES, TUBES, AND FITTINGS
A.  PE Pipe: ASTM D2513, SDR 11.

1. PE Fittings: ASTM D2683, socket-fusion type or ASTM D3261, butt-fusion type with
dimensions matching PE pipe.

2. PE Transition Fittings: Factory-fabricated fittings with PE pipe complying with
ASTM D2513, SDR 11; and steel pipe complying with ASTM A53/A53M, black steel,
Schedule 40, Type E or S, Grade B.

3. Anodeless Service-Line Risers: Factory fabricated and leak tested.

a. Underground Portion: PE pipe complying with ASTM D2513, SDR 11 inlet.

b. Casing: Steel pipe complying with ASTM A53/A53M, Schedule 40, black steel,
Type E or S, Grade B, with corrosion-protective coating covering. Vent casing
aboveground.

c. Aboveground Portion: PE transition fitting.

d. Outlet is threaded or flanged or suitable for welded connection.

e. Tracer wire connection.

f. UV shield.

g. Stake supports with factory finish to match steel pipe casing or carrier pipe.
23 PIPING SPECIALTIES

A.  Appliance Flexible Connectors:

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
4. Corrugated, stainless steel tubing with polymer coating.
5. Operating-Pressure Rating: 0.5 psig.
6. End Fittings: Zinc-coated steel.
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7. Threaded Ends: Comply with ASME B1.20.1.
8. Maximum Length: 72 inches.

B.  Quick-Disconnect Devices: Comply with ANSI Z21.41.

Copper-alloy convenience outlet and matching plug connector.
Seals: Nitrile.

Hand operated with automatic shutoff when disconnected.

For indoor or outdoor applications.

Adjustable, retractable restraining cable.

AN

C. Y-Pattern Strainers:

1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain connection.

2 End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and
larger.

3. Strainer Screen: 40-mesh startup strainer, and perforated stainless steel basket with 50

percent free area.
4. CWP Rating: 125 psig.

D.  Weatherproof Vent Cap:

1. Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free
area at least equal to cross-sectional area of connecting pipe and threaded-end
connection.

24 JOINING MATERIALS
A.  Joint Compound and Tape: Suitable for natural gas.

B.  Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate
for wall thickness and chemical analysis of steel pipe being welded.

C.  Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are
prohibited.

2.5 MANUAL GAS SHUTOFF VALVES
A.  General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.

CWP Rating: 125 psig.

Threaded Ends: Comply with ASME B1.20.1.

Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Underground, Manual Gas
Shutoff Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule"
articles.

5. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1
inch and smaller.

el NS
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6.

Service Mark: Valves NPS 1-1/4 to NPS 2 having initials "WOG" permanently marked
on valve body.

B. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38.

1.

3.

4.

CWP Rating: 125 psig.

Flanged Ends: Comply with ASME B16.5 for steel flanges.

Tamperproof Feature: Locking feature for valves indicated in "Underground, Manual Gas
Shutoff Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule"
articles.

Service Mark: Initials "WOG" permanently marked on valve body.

C. One-Piece, Bronze Ball Valve with Bronze Trim: MSS SP-110.
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9.

Body: Bronze, complying with ASTM B584.

Ball: Chrome-plated brass.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Separate packnut with adjustable-stem packing threaded ends.

Ends: Threaded, flared, or socket as indicated in "Underground, Manual Gas Shutoff
Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule" articles.

CWP Rating: 600 psig.

Listing: Valves NPS 1 and smaller are to be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
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Body: Bronze, complying with ASTM B584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground, Manual Gas Shutoff
Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule" articles.

CWP Rating: 600 psig.

Listing: Valves NPS 1 and smaller are to be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

E. Two-Piece, Regular-Port Bronze Ball Valves with Bronze Trim: MSS SP-110.
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Body: Bronze, complying with ASTM B584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground, Manual Gas Shutoff
Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule" articles.

CWP Rating: 600 psig.
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8.

9.

Listing: Valves NPS 1 and smaller are to be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.
Service: Suitable for natural-gas service with "WOG" indicated on valve body.

F. Bronze Plug Valves: MSS SP-78.

1.

7.

Body: Bronze, complying with ASTM B584.

Plug: Bronze.

Ends: Threaded, socket, or flanged as indicated in "Underground, Manual Gas Shutoff
Valve Schedule" and "Aboveground, Manual Gas Shutoff Valve Schedule" articles.
Operator: Square head or lug type with tamperproof feature where indicated.

Pressure Class: 125 psig.

Listing: Valves NPS 1 and smaller are to be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

G.  PE Ball Valves: Comply with ASME B16.40.
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0.

Body: PE.

Ball: PE.

Stem: Acetal.

Seats and Seals: Nitrile.

Ends: Plain or fusible to match piping.

CWP Rating: 80 psig.

Operating Temperature: Minus 20 to plus 140 deg F.

Operator: Nut or flat head for key operation.

Include plastic valve extension.

Include tamperproof locking feature for valves where indicated on Drawings.

H. Valve Boxes:

A

Cast-iron, two-section box.

Top section with cover with "GAS" lettering.

Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter.
Adjustable cast-iron extensions of length required for depth of bury.

Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head,
and with stem of length required to operate valve.

2.6 EARTHQUAKE VALVES

A.  Earthquake Valves, Maximum Operating Pressure of 5 psig (34.5 kPa): Comply with

ASCE/SEI 25.

1. Listed and labeled by an NRTL acceptable to authorities having jurisdiction.
2. Maximum Operating Pressure: 5 psig.

3. Cast-aluminum body with nickel-plated chrome steel internal parts.

4. NBR valve washer.

5. Sight windows for visual indication of valve position.

6. Threaded end connections complying with ASME B1.20.1.

7. Wall-mounting bracket with bubble level indicator.

D37545N0
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B.  Earthquake Valves, Maximum Operating Pressure of 60 psig (414 kPa): Comply with

ASCE/SEI 25.
1. Listed and labeled by an NRTL acceptable to authorities having jurisdiction.
2. Maximum Operating Pressure: 60 psig.
3. Cast-aluminum body with stainless steel internal parts.
4. NBR, reset-stem O-ring seal.
5. Valve position, open or closed, indicator.
6. Composition valve seat with clapper held by spring or magnet locking mechanism.
7. Level indicator.
8. End Connections: Threaded for valves NPS 2 and smaller; flanged for valves NPS 2-1/2
and larger.
2.7 PRESSURE REGULATORS

A.  General Requirements:

Single stage and suitable for natural gas.

Steel jacket and corrosion-resistant components.

Elevation compensator.

End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators
NPS 2-1/2 and larger.

Ll

B.  Line Pressure Regulators: Comply with ANSI Z21.80A.

Body and Diaphragm Case: Cast iron or die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: NBR; resistant to gas impurities, abrasion, and deformation at the valve port.

Orifice: Aluminum; interchangeable.

Seal Plug: UV-stabilized, mineral-filled nylon.

Single-port, self-contained regulator with orifice no larger than required at maximum

pressure inlet, and no pressure sensing piping external to regulator.

8. Pressure regulator is to maintain discharge pressure setting downstream and is to not
exceed 150 percent of design discharge pressure at shutoff.

9. Overpressure Protection Device: Factory mounted on pressure regulator.

10.  Atmospheric Vent: Factory- or field-installed, stainless steel screen in opening if not

connected to vent piping.

Nk W=

C.  Appliance Pressure Regulators: Comply with ANSI Z21.18.

1. Body and Diaphragm Case: Die-cast aluminum.
2. Springs: Zinc-plated steel; interchangeable.
3. Diaphragm Plate: Zinc-plated steel.
4. Seat Disc: NBR.
5. Seal Plug: UV-stabilized, mineral-filled nylon.
6. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
7. Regulator may include vent limiting device, instead of vent connection, if approved by
authorities having jurisdiction.
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2.8

A.

B.

29

A.

B.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:
1. Description:

a. Standard: ASSE 1079.
b. Pressure Rating: 150 psig.
c. End Connections: Solder-joint copper alloy and threaded ferrous.

LABELING AND IDENTIFYING

Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for
marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick,
continuously inscribed with a description and rated pressure of utility, with metallic core
encased in a protective jacket for corrosion protection, detectable by metal detector when tape is
buried up to 30 inches deep; colored yellow.

Label and identify gas piping and pressure outside a multitenant building by tenant.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Close equipment shutoff valves before turning off natural gas to premises or piping section.
B.  Inspect natural-gas piping in accordance with NFPA 54 to determine that natural-gas utilization
devices are turned off in piping section affected.
C.  Comply with NFPA 54 requirements for preventing accidental ignition.
32 INSTALLATION OF OUTDOOR PIPING
A.  Comply with NFPA 54 for installation and purging of natural-gas piping.
B. Install underground, natural-gas piping buried at least 36 inches below finished grade. Comply
with requirements in Section 312000 "Earth Moving" for excavating, trenching, and backfilling.
1. If natural-gas piping is installed less than 36 inches below finished grade, install it in
containment conduit.
C.  Install underground, PE, natural-gas piping in accordance with ASTM D2774.
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D.  Steel Piping with Protective Coating:
1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.
3. Replace pipe having damaged PE coating with new pipe.
E. Copper Tubing with Protective Coating:
1. Apply joint cover kits over tubing to cover, seal, and protect joints.
2. Repair damage to PE coating on pipe as recommended in writing by protective coating
manufacturer.
F. Install fittings for changes in direction and branch connections.
G.  Install pressure gauge downstream from each service regulator. Pressure gauges are specified in
Section 230500 "Common Work Results for HVAC."
33 INSTALLATION OF VALVES
A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless steel
tubing, aluminum, or copper connector.
B.  Install underground valves with valve boxes.
C.  Install regulators and overpressure protection devices with maintenance access space adequate
for servicing and testing.
D.  Install earthquake valves aboveground outside buildings according to listing.
E. Install anode for metallic valves in underground PE piping.
F. Do not install valves in return-air plenums.
34 PIPING JOINT CONSTRUCTION
A.  Ream ends of pipes and tubes and remove burrs.
B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
C.  Threaded Joints:
1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
2. Cut threads full and clean using sharp dies.
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal
threading is specified.
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5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

D.  Welded Joints:

1. Construct joints in accordance with AWS D10.12/D10.12M, using qualified processes
and welding operators.

2. Bevel plain ends of steel pipe.

3. Patch factory-applied protective coating as recommended by manufacturer at field welds
and where damage to coating occurs during construction.

E. Brazed Joints: Construct joints in accordance with AWS's "Brazing Handbook," "Pipe and
Tube" Chapter.

F. Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare
dimensions complying with SAE J513. Tighten finger tight, and then use wrench. Do not
overtighten.

G. PE Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or
paper towels. Join in accordance with ASTM D2657.

1. Plain-End Pipe and Fittings: Use butt fusion.

2. Plain-End Pipe and Socket Fittings: Use socket fusion.
35 INSTALLATION OF HANGERS AND SUPPORTS
3.6 PIPING CONNECTIONS

A.  Connect to utility's gas main according to utility's procedures and requirements.

B. Install natural-gas piping electrically continuous, and bonded to gas-appliance equipment
grounding conductor of the circuit powering the appliance in accordance with NFPA 70.

C.  Where installing piping adjacent to appliances, allow space for service and maintenance of
appliances.

D.  Connect piping to appliances using manual gas shutoff valves and unions. Install valve within
72 inches of each gas-fired appliance and equipment. Install union between valve and
appliances or equipment.

3.7 LABELING AND IDENTIFICATION

A. Install detectable warning tape directly above gas piping, 12 inches below finished grade,
except 6 inches below subgrade under pavements and slabs.
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3.8 FIELD QUALITY CONTROL
A.  Tests and Inspections:
1. Test, inspect, and purge natural gas in accordance with FPA 54 and authorities having
jurisdiction.
2. Natural-gas piping will be considered defective if it does not pass tests and inspections.
B.  Prepare test and inspection reports.
39 OUTDOOR PIPING SCHEDULE
A.  Underground natural-gas piping is to be the following:
1. PE pipe and fittings joined by heat fusion; service-line risers with tracer wire terminated
in an accessible location.
B.  Aboveground natural-gas piping is to be the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
3.10 UNDERGROUND, MANUAL GAS SHUTOFF VALVE SCHEDULE
A.  Connections to Existing Gas Piping: Use valve and fitting assemblies made for tapping utility's
gas mains and listed by an NRTL.
B.  Underground:
1. PE valves.
2. NPS 2 (DN 50) and Smaller: Bronze plug valves.
END OF SECTION 231123
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