SECTION 15050PRIVATE 

PIPING SYSTEMS

PART 1 GENERAL

1.01
SECTION INCLUDES:  Fabrication and installation requirements for piping systems. 

1.02
RELATED SECTIONS

A.
Section 02225, Trenching.

B.
Section 15052, Brazing.

C.
Section 15071, Underground Protective Coating.  

1.03
REFERENCES

A.
ANSI B1.20.1‑83, Pipe Threads, General Purpose (Inch) (R 1992)

B.
ASME B31.3‑95c, Chemical Plant and Petroleum Refinery Piping.  

C.
ASTM B32-94, Standard Specification for Solder Metal.  

D. ASTM B828‑92, Standard Practice for Making Capillary Joints by Soldering of Copper and Copper Alloy Tube Fittings. 

E. CDA 404/0R, Copper Tube Handbook, Copper Development Association, Inc.

F. Underwriters Laboratories, Fire Resistance Directory, 2000 Edition.

[Designer Note:  The design standards listed below may be replaced with site specific design standards as required.]

F.
Engineering Standard ES‑4.5‑2, Pipe Hangers ‑ General Notes.  

G.
Engineering Standard ES‑4.5‑3, Pipe Support Spacing.  

H. Engineering Standard ES‑4.5‑5, Copper Tubing ‑ Support Spacing.  

1.04
DEFINITIONS

A.
Pressure‑Relief Valve:  pressure‑relieving device designed to re-close after normal conditions have been restored to prevent further flow of fluid.

B.
Safety Valve:  pressure‑relief valve actuated by inlet static pressure and characterized by rapid‑opening/pop‑action.

C.
Relief Valve:  pressure‑relief valve actuated by inlet static pressure and characterized by opening in proportion to increases in inlet static pressure.

D.
Safety‑Relief Valve:  pressure‑relief valve characterized by rapid‑opening/pop‑action or by opening in proportion to increases in inlet static pressure, depending on application.

E.
Non‑closing Pressure‑Relief Device:  pressure‑relieving device designed to remain open after operation (e.g., rupture discs, fuse plugs, etc.).

1.05
PERFORMANCE REQUIREMENTS

A.
Acceptance of piping systems and associated equipment is contingent upon proper execution of specified tests and acceptable test results.  

B.
Construction Manager will distribute copies of test reports to CM's Engineering Department, Maintenance, and responsible Operations department.  Construction Manager will retain original test reports.  

C.
Acceptance of equipment is contingent upon equipment satisfactorily performing its specified function.  

D.
Construction Manager will prepare and issue acceptance reports for equipment and systems.  Construction Manager will retain original acceptance reports.  

1.06
SUBMITTALS FOR APPROVAL

A.
Cold bending equipment, procedures, and methods. [Designer Note: If cold bending is not applicable to the GHP project under consideration, then delete requirements.] 

B.
Hot bending equipment, procedures, and methods.

1.07
SUBMITTALS FOR INFORMATION

A.
Red‑lined copies of design drawings that indicate changes made from routing shown on design drawings.

B.
Test Reports for piping systems and associated equipment.  

C. Acceptance Reports for equipment and systems (prepared by Construction Manager).  

D. Hot Bending Procedure Qualification

1.
Bend three consecutive samples.

2.
Inspect samples to specification requirements.

3.
Examine surface of samples for cracks and tears by liquid penetrant or magnetic particle method.

4.
Measure wall thickness directly by sectioning bend or by ultrasonic methods.  Bend pipe so that minimum wall thickness is not less than that allowed by code requirements of material before bending.

1.08
DELIVERY, STORAGE, AND HANDLING

A.
Deliver piping and valves to site in clean and protected condition.

B.
Maintain end seals and flange covers in place.  Remove seals and covers only for cleaning, fabrication, erection, or inspection.

C.
Exercise care in handling and storage of materials and pre-fabrications to ensure that contamination by foreign material does not occur.

D.
Reinstall end seals or covers on partially erected systems to prevent contamination by foreign material.

PART 2 PRODUCT

2.01
FABRICATION

A.
Code Requirements

1.
Fabricate piping systems specified in Division 15 per Normal Fluid Service requirements of ASME B31.3 except where otherwise specified.

2.
Fabricate piping systems specified in Section 15112 per Category D Fluid Service requirements of ASME B31.3.

3.
Additional and alternate fabrication requirements are specified in individual system sections of these specifications.

B.
Cutting

1.
Cut pipe and tubing accurately with pipe or tube cutters.

2.
Ream cuts to remove burrs.

3.
Remove defects by machining, chipping, or grinding.

C. Cold Bending  [Designer Note: If cold bending is not applicable to the GHP project under consideration, then delete requirements.] 

1.
Do not perform cold bending on piping without prior CM approval.

2. Make cold bends only in steel, aluminum, copper, or alloy pipe and tube.  Cold bending is not permitted in lined pipe. 

3.
Re-qualify and approve change in process, equipment manufacturer, equipment model, pipe schedule, wall thickness, material specification type, specification grade, or a decrease in bend radius of cold bending.

4.
Fabricate bends free from cracks, buckles, wrinkles, bulges, and grooves.

5.
Locate weld seams as near as practical to neutral axis of bend.  In compound bends, locate weld seam no closer than 30 degrees to inner or outer radius.

6. Bend pipe and tubing with 1/2‑inch actual outside diameter and larger so that ovallity does not exceed 8% after bending.  Calculate ovallity as follows:

[Designer Note:  Insert preferred formula or methods for calculations of ovallity.]

D.
Hot Bending

1. Do not perform hot bending on piping without prior CM approval.

2. Re-qualify and approve change in process, equipment manufacturer, equipment model, pipe schedule, wall thickness, material specification type, specification grade, or a decrease in bend radius of cold bending.

3. Fabricate bends free from cracks, buckles, wrinkles, bulges, and grooves.  

4. Fill tube or pipe to be bent completely and compactly with dry, sulphur‑free, high‑temperature silica sand of a suitable grade and fineness.  Plug or cap ends of pipe or tube to confine sand.  Heat section to be bent uniformly, bend to desired configuration, allow to cool, and remove sand.  Reject sections having wrinkles, flats, or humps.  Clean pipe after hot bending.

E.
Off‑Site Fabrication:  Perform off‑site fabrication in compliance with on‑site fabrication requirements. [Designer Note:  Include this statement in contract documents for off‑site fabrication and provide contractor with appropriate documents necessary to ensure compliance.]
2.02
SOURCE QUALITY CONTROL

A.
Shop‑Fabricated Piping Tolerance:  ±1/8‑inch maximum on overall dimensions.

PART 3 EXECUTION

3.01
INSTALLATION

A.
General

1.
Follow piping route shown on drawing. Record changes required to suit field conditions from routing or components shown on drawings.

2.
When joining dissimilar materials, provide non-conducting dielectric connections.

3.
Provide clearance for installation of insulation and access to valves, flanges, and unions.

4.
Provide access where valves, flanges, and unions are not exposed.

5.
Install piping to conserve building space and not interfere with use of space.

6.
Group piping at common elevations.

7.
Install piping to allow for expansion and contraction without stressing pipe, joints, or connected equipment.

8.
Work pipe carefully into place.  Do not force or spring pipe into place [unless cold springing is required].

9.
Provide piping connections to equipment with flanges or unions.

10.
Paint piping per site-specific requirements.

11.
Install specialties per manufacturer's instructions.

B.
Underground Piping

1.
Follow route shown on drawings for underground lines.  Verify that excavations are to required grade, dry, and not over‑excavated.

2.
Maintain a 1‑foot clearance between pipe surfaces at points where lines being installed cross existing lines.

3.
Encase in concrete potable water lines that cross under creeks and/or cross or pass within 10 feet of sanitary, chemical, radioactive liquid‑waste lines, or other hazardous services.

4. Trenching:  Section 02225.



5. Clean ditch of debris and other foreign matter immediately before pipe is lowered into ditch.  Where ditch is in rock, gravel, or like material, pad by filling with a minimum of one foot of sand depth to form a cushion on bottom of ditch before pipe is lowered into ditch.

6.
Allow coating to harden before lowering coated pipe into ditch.  Lower pipe into ditch without placing strain on pipe.  Center pipe in ditch.

7.
Use only approved equipment to handle and lay pipe.  Do not use chain or wire‑rope slings.

8.
Coating Application and Inspection:  Section 15071.

9.
Before back‑filling, inspect line to ensure that it lies evenly on bottom of ditch, that no debris is present, and that joints are not covered until tests are completed.

10.
Protect coated piping during back‑filling by hand placing sand or selected earth free from rock and other injurious materials around pipe to a minimum depth of 12 inches above pipe top surface or by wrapping pipe with 1/4‑inch minimum thickness coal tar‑saturated fiber wrapping held in place with banding clamps.

11.
Install plastic pipe per manufacturer's installation instructions.

12.
Underground Piping Cathodic Protection [Designer Note: Omit cathodic protection requirements if site soil conditions indicate that it is not required.]

a.
Locate and install anodes, rectifiers, and connections to pipe as shown on drawings.

b.
Number, type, and depth to which anodes are to be installed on drawings.

C.
Pipe Sleeves

1.
Provide pipe sleeves that allow 1/4‑inch annular clearance around pipe or insulation for piping passing through floors, walls, and ceilings.

2.
Provide pipe sleeves that allow 1/2‑inch annular clearance around pipe or insulation for underground piping passing through walls.

3.
Install pipe sleeves flush with walls and ceilings.

4.
Provide pipe sleeves extending 3 inches above floor surface [except where specified otherwise].

5.
Pipe sleeves penetrating fire‑zone floors and walls shall be rated for the appropriate fire barrier requirement.  Install per manufacturer instructions.

D.
Valves

1.
Pack and make leak‑proof valves for test pressure specified.

2. Disassemble, prior to heating, valves which are to be soldered, brazed, or welded.  Allow valves to cool, clean if necessary, and reassemble.  [Designer Note: Some solder joint valves are manufactured to be brazed without disassembly.] 

3.
Deliver safety valves, relief valves, safety‑relief valves, pressure‑control valves, pressure‑reducing valves, and back flow prevention devices to CM for testing and/or pressure setting prior to installation.

4.
Install globe valves with pressure under seat.

5.
Blank off valved connections provided for future expansion as follows:

a.
Flanged Valve:  Provide blind flange.

b.
Threaded or Socket‑Weld Valve:  Provide 4‑inch nipple and threaded pipe cap.

c.
Solder‑Type Valve:  Provide copper‑to‑MPT adapter and threaded brass pipe cap.

6.
Install valves with stems in upright or horizontal position.

7.
Provide manual shutoff valves to isolate equipment, parts of systems, or vertical risers.

8.
Provide manual control valves for throttling, bypass, or manual flow control.

9.
Provide check valves on discharge of pumps.

10.
In copper tube systems, provide brass male adapters on both sides of valves.

11.
Provide shutoff valves with unions downstream at equipment and fixture connections.

12.
Provide shutoff valves for branch headers as close as practical to main header. [Designer Note: Consider isolation of new piping for purposes of pressure/leak testing in design of modifications to existing systems.]
E.
Hangers and Anchors

1.
Locate and design pipe hangers as shown on drawings.  In some cases for pipe 2‑inch and smaller, hangers may not be shown and may be field installed.  Provide suitable hangers selected from, or patterned after, those shown in Engineering Standard ES‑4.5‑2. [Designer Note: Attach Engineering Standard ES‑4.5‑2.]
2.
Provide adjustable clevis hangers [except where specified otherwise].

3. Space hangers to hold piping or tubing in position without swaying, vibrating, or sagging.  Do not exceed maximum spans given in Engineering Standard ES‑4.5‑3 and Engineering Standard ES‑4.5‑5.  [Designer Note:  Attach Engineering Standards ES‑4.5‑3 (for steel pipe) and/or Engineering Standard ES‑4.5‑5 (for copper tubing).]
4.
Support horizontal runs of cast iron and high‑silicone cast iron, hub‑and‑plain‑end drain piping at maximum intervals of 5 feet or at each hub if hub intervals do not exceed 5 feet.

5.
Use typical method of fastening hanger rods to building structure as shown on Engineering Standard ES‑4.5‑2. [Designer Note: Attach Engineering Standard ES‑4.5‑2.]
3.02
JOINING METHODS

A.
Threaded Joints

1.
Threads:  ANSI B1.20.1.

2.
Thread pipe after bending, forging, or heat‑treating operations.  Where threading must be performed first, protect threads during such operations.

3.
When threading chemically cleaned pipe, use nontoxic cutting fluid containing no rust retardants or oils.  After threading chemically cleaned pipe, immerse threaded end in solvent for minimum 1 minute.

4.
Apply pipe joint compound to male threads only.  

5.
Do not apply thread tape to first two threads of pipe.

B.
Flanged Joints

1.
Provide flat‑face flanges and full‑face gaskets where steel flanges mate with cast‑iron flanged fittings, valves, or equipment.

2.
Provide full‑face gaskets between cast‑iron flanges.

3.
Provide flat ring‑type gaskets between steel flanges equipped with raised serrated faces [except where specified otherwise].

4.
Prior to bolt‑up, align flange faces to the design plane within 1/16‑inch per foot (0.5%) measured across any diameter.  Align flange bolt holes to within 1/8‑inch maximum offset.  Assemble mating flanges flush and true.

5.
Center gaskets evenly between flange faces with ring gaskets engaging fully upon raised‑face flanges.

6.
Provide bolts that extend through nuts by minimum one full thread when made up.  Provide bolts of uniform length on a single flange.

7.
Coat bolt threads with high‑temperature thread joint compound prior to installation.  

8.
Tighten bolts uniformly to draw flanges evenly and firmly upon gasket.  Use standard industrial practice for bolt tightening. [Designer Note:  For systems where flange sealing is critical, specify necessary bolt torque required to effect a seal based on gasket manufacturer's gasket stress requirements.  Ensure that stresses on bolts do not exceed those design stress values specified in ASME B31.3, Paragraph 302.3.2 and Table A‑2.]


.


C.
Plastic Pipe Joints (not excluded by ASME B31.3, Paragraph 300.1.3) [Designer Note:  Plastic pipe joints are included in Section 15110.]
1.
Bonding:  ASME B31.3, Paragraph A328.

2.
Bonding Procedure Qualifications:  ASME B31.3.

3.
Bonder Performance Qualifications:  ASME B31.3.

4. Inspector:  ASME B31.3, Paragraphs A328.2.2 and A328.2.3.

5.
Refer to Section 15110 for HDPE pipe thermal fusion joining methods.

D.
Welded Joints  [Designer Note: Welded joints are included in Sections 15101, 15106.]
1.
Perform welding activities per site-specific requirements.

E.
Brazed Joints [Designer Note: Brazed joints are included in Section 15125.]
1.
Perform brazing activities per Section 15052.

F.
Compression Joints   [Designer Note: Compression joints are included in Section 15112.]
1.
Clean internal surface of fitting and external surface of piping to be free of foreign materials.

2.
When using cut pipe, remove sharp edges by preening or lightly filing edge.

3.
Slide compression nut onto pipe so that broad shoulder of compression nut faces away from end of pipe.

4.
Slip ferrules onto pipe.

5.
Press threaded body of compression fitting onto end of pipe.

6.
Screw compression nut onto fitting body.

7.
Tighten with one wrench on compression nut and one wrench on fitting body per manufacturer's instructions.

8.
Do not overstress in order to effect a seal.

G.
Flared Joints  [Designer Note: Flared joints are included in Section 15125.]
1.
Clean internal surface of fitting and external surface of piping to be free of foreign materials.

2.
When using cut pipe, remove sharp edges by preening or lightly filing edge.

3.
Slide flare nut onto pipe so that tapered end of flared nut faces away from end of pipe.

4.
Clamp end of pipe into manufacturer's recommended flaring tool and screw ram into end of pipe.  Remove flaring tool from pipe.

5.
Press tapered end of fitting body into flared end of pipe.

6.
Screw flared nut onto fitting body.

7.
Tighten with one wrench on flared nut and one wrench on fitting body per manufacturer's instructions.

8.
Do not overstress in order to effect a seal.


END OF SECTION
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