
UC Irvine Master Campus Specification	   L:\UCI MasterSpec\23	<%ProjectName%>
		<%ProjectNumber%>


[bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK1]University of California, Irvine 	FM MASTER SPEC UPDATE -AUGUST 2021 

[bookmark: _GoBack]SECTION 23 0511
WELDING PRESSURE PIPING
GENERAL
SUMMARY 
Section applies to welding of steel piping provided under Division 23 except for high temperature water piping on campus.
Related Sections:
Section 23 2400 "High Temperature Water Systems" for welding ASME B31.1 piping systems.
REFERENCES
The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only:
ANSI Z49.1 - Safety in Welding and Cutting.
ASME-01 - Boiler and Pressure Vessel Code; Section I, Power Boilers.
ASME-04 - Boiler and Pressure Vessel Code; Section II, Material Specifications, Part C - Specifications for Welding Rods, Electrodes and Filler Metals.
ASME-14 - Boiler and Pressure Vessel Code; Section V, Nondestructive Examination.
ASME-17 - Boiler and Pressure Vessel Code; Section IX, Welding and Brazing Qualifications.
ASME B31.3 - Process Piping.
ASME B31.9 - Building Services Piping 
ASNT-01 - Recommended Practice SNT-TC-1A.
ASNT-02 - Question and Answer Book A (Supplement to Recommended Practice SNT-TC-1A).
ASNT-03 - Question and Answer Book B: Magnetic Particle Method; Levels I, II, III (Supplement to Recommended Practice SNT-TC-1A).
ASNT-04 - Question and Answer Book C: Ultrasonic Testing Method; Levels I, II, III (Supplement to Recommended Practice SNT-TC-1A.
ASNT-05 - Question and Answer Book D: Liquid Penetrant Testing Method; Levels I, II, III (Supplement to Recommended Practice (SNT-TC-1A).
AWS A2.4 –  Symbols for Welding, Brazing and Nondestructive Examination
ACTION SUBMITTALS
Certificates:  Welding Certificates applicable to the material being joined.
Pressure Piping: Detail drawings showing location, length, and type of welds; and indicating post weld heat treatment and NDE as required.
Qualifications:  Welder and welding operator performance qualification certificates.  Welding inspectors and NDE personnel certificates.  Qualifications of testing laboratory or the Contractor's quality assurance organization.
Welding Operations: Detailed procedures that define methods of compliance to contract drawings and specifications.  Inspection and material procurement records.  System and material testing and certification records.  Written records and drawings indicating location of welds made by each welder or welding operator.
DEFINITIONS
Definitions shall be in accordance with AWS A3.0.
GENERAL REQUIREMENTS
Section covers welding of pressure piping systems.  Procedures shall be developed for welding metals included in the work.  Welding shall not be started until welding procedures, welders, and welding operators have been qualified.  An approved testing laboratory shall perform qualification testing.  Maintain current records of the test results obtained in the welding procedure, welding operator, welder performance qualifications, and nondestructive examination (NDE) procedures readily available at the site for examination.  The procedures for making transition welds between different materials or between plates or pipes of different wall thicknesses shall be qualified.  ASME B31.9 requirements for branch connections may be used instead of detailed designs.  
PERFORMANCE
Provide quality joint preparation, welding, and examination.  Materials used in the welding operations shall be clearly identified and recorded.  The inspection and testing defined in this specification are minimum requirements.  Additional inspection and testing shall be the responsibility of the Contractor when they deem it necessary to achieve the quality required.
QUALIFICATIONS
Certification
Each welder shall have passed a qualification test within the past 12 months.  The test shall be in accordance with the ASME Boiler and Pressure Vessel Code, Section IX, “Welding Qualifications,” ASME Section VIII.
The test report shall certify that the welder is qualified to weld the material to be used at the job site.
Submit copies of each welder’s qualification test report for approval prior to commencing the work.  No welder shall be used on the project until certified.
Welding Procedures Qualification: Record in detail and qualify the Welding Procedure Specifications for every welding procedure proposed.  Qualification for each welding procedure shall conform to the requirements of ASME B31.9 and to this specification.  The welding procedures shall specify end preparation for butt welds including cleaning, alignment, and root openings.  Preheat, interpass temperature control, and postheat treatment of welds shall be as required or specified.  The type of backing rings or consumable inserts, if used, shall be described and if they are to be removed.  Welding procedures shall be identified individually and shall be referenced on the detail drawings.
Welder and Welding Operator Performance: Each welder and welding operator assigned to work shall be qualified in accordance with ASME B31.9.
Identification:  Each welder or welding operator shall be assigned an identifying number, letters, or symbol that shall be used to identify their welds.
Inspector Certification: Welding inspectors shall be qualified in accordance with AWS QC1.
NDE Personnel: NDE personnel shall be certified, and a written procedure for the control and administration of NDE personnel training, examination, and certification shall be established.  The procedures shall be based on appropriate specific and general guidelines of training and experience recommended by ASNT-01.
DELIVERY, STORAGE AND HANDLING
Filler metals, electrodes, fluxes, and other welding materials shall be delivered to the site in manufacturers' original packages and stored in accordance with manufacturer’s written instructions until used.
Material Control: Materials shall be stored in a controlled-access, clean and dry area that is weathertight and is maintained at a temperature recommended by the manufacturer.  The materials shall not be in contact with the floor.
SYMBOLS
Symbols shall be in accordance with AWS A2.4.
SAFETY
Safety precautions shall conform to ANSI Z49.1.
PRODUCTS
WELDING MATERIALS
Welding materials shall comply with ASME-04.  Welding equipment, electrodes, welding wire, and fluxes shall be capable of producing satisfactory welds when used by a qualified welder or welding operator using qualified welding procedures.
Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.
EXECUTION
WELDING 
Do not deviate from applicable codes, approved procedures and approved shop drawings.  Materials or components with welds made off the site will not be accepted if the welding does not conform to the requirements of this specification unless otherwise specified.  Assign each welder or welding operator an identifying number, letter, or symbol that shall be used to identify their welds.  Each welder or welding operator shall apply their mark adjacent to their weld using an approved rubber stamp or felt-tipped marker with permanent, weatherproof ink or other approved methods that do not deform the metal.  For seam welds, place identification marks adjacent to the welds at 3 foot intervals.  Confine identification by die stamps or electric etchers to the weld reinforcing crown, preferably in the finished crater.
Prohibited:  Oxyacetylene torch welding and cutting of structural steel or bolt holes.
WELDING OPERATORS
Perform welding in accordance with qualified procedures using qualified welders and welding operators.
WELDING PROCEDURES
Welding procedure:
Electric metallic arc process shall be used for welding.  End preparations shall conform to ANSI and ASTM Standards.  Welding shall be per ASME standards.
Cutting by oxyacetylene torch is strongly discouraged and, where used, shall be in accordance with ASME B31.9. 
Use only one welder for each joint.
Branch pipes shall be welded to mains with reducing tees, or reinforced branch fittings such as Bonney Forge Thredolet®, Weldolet®, Sockolet®, Latrolet®, or equal reinforced manufactured fittings.  
Thermometer and test wells shall be threaded and installed with Thredolet® fittings in accordance with UCI Campus Standard Details. 
Prohibited:  slip-on flanges and half-couplings and any other non-reinforced connections.
SUPPORTS
Welding of hangers, supports, and plates to structural members shall conform to AWS D1.1.
EXAMINATIONS, INSPECTIONS AND TESTS
Visual and nondestructive examinations shall be included in the contract to detect surface and internal discontinuities in completed welds.  Employ the services of a qualified commercial inspection or testing laboratory or technical consultant approved by the University.  Visually examine welds. Liquid penetrant, Magnetic particle, or Ultrasonic examination shall be required as indicated or in accordance with other sections where detailed requirements are specified.  When examination and testing indicates defects in a weld joint, a qualified welder shall repair the weld in accordance with the paragraph entitled "Corrections and Repairs" of this section.
[bookmark: QuickMark]Visually examine welds as follows:
Before welding -- for compliance with requirements for joint preparation, placement of backing rings or consumable inserts, alignment and fit-up, and cleanliness.
During welding -- for conformance to the qualified welding procedure.
After welding -- for cracks, contour and finish, bead reinforcement, undercutting, overlap, and size of fillet welds.
NDE shall be in accordance with written procedures.  Procedures for radiographic tests and methods shall conform to ASME BPVC SEC V.  The approved procedure shall be demonstrated to the satisfaction of the University’s Representative.  In addition to the information required in ASME BPVC SEC V, the written procedures shall include:
Timing of the nondestructive examination in relation to the welding operations.
Safety precautions.
Tests by the University
University may elect to perform tests that may include destructive tests.  When destructive tests are made, qualified welders or welding operators shall make repairs using welding procedures which will develop the full strength of the members cut.  Welding shall be subject to examination and tests in the mill, shop, and field.  Destructive tests shall be limited to five percent of total welds on project.  If any test finds a defective weld additional tests may be required.
ACCEPTANCE STANDARDS
Visual:  The following indications are unacceptable:
Surface of welds shall be sufficiently free from coarse ripples, grooves, overlaps, abrupt ridges, and valleys.
Cracks
Undercut on surface that is greater than 1/32-inch deep.
Weld reinforcement greater than 5/32 inch.
Lack of fusion on surface.
Incomplete penetration (applies only when inside surface is readily accessible).
Convexity of fillet weld surface greater than 10 percent of longest leg plus 0.03 inch.
Concavity in groove welds.
Concavity in fillet welds greater than 1/16 inch.
Fillet weld size less than indicated or greater than 1¼ times the minimum indicated fillet leg length.
Magnetic Particle Examination: The following relevant indications are unacceptable:
Any cracks and linear indications.
Rounded indications with dimensions greater than 3/16 inch.
Four or more rounded indications in a line separated by 1/16 inch or less edge-to-edge.
Ten or more rounded indications in any 6 square inches of surface with the major dimension of this area not to exceed 6y inches with the area taken in the most unfavorable location relative to the indications being evaluated.
Liquid Penetrant Examination: Indications whose major dimensions are greater than 1/16 inch shall be considered relevant.  The following relevant indications are unacceptable:
Any cracks or linear indications.
Rounded indications with dimensions greater than 3/16 inch.
Four or more rounded indications in a line separated by 1/16 inch or less edge-to-edge.
Ten or more rounded indications in any 6 square inches of surface with the major dimension of this area not to exceed 6 inches with the area taken in the most unfavorable location relative to the indications being evaluated.
Ultrasonic Examination:  Linear-type discontinuities are unacceptable if the amplitude exceeds the reference level and discontinuities have lengths which exceed the following:
¼ inch for t up to ¾ inch.
⅓ inch for t from ¾ to 2¼ inch.
¾ inch for t over 2¼ inch.
Where t is the thickness of the weld being examined; if the weld joints two members having different thicknesses at the weld, t is the thinner of these two thicknesses.  Where discontinuities are interpreted to be cracks, lack of fusion, and incomplete penetration, they are unacceptable regardless of length.
The University reserves the right to perform any in-process inspection to ensure that the welds meet the requirements of ASME B31.9.
CORRECTIONS AND REPAIRS
Defects shall be removed and repaired as specified in ASME B31.9 unless otherwise specified.  Disqualifying defects discovered between weld passes shall be repaired before additional weld material is deposited.  Wherever a defect is removed, and repair by welding is not required, the affected area shall be blended into the surrounding surface, eliminating sharp notches, crevices, or corners.  After defect removal is complete and before rewelding, the area shall be examined by the same test method which first revealed the defect to ensure that the defect has been eliminated.  After rewelding, the repaired area shall be reexamined by the same test method originally used for that area.  Any indication of a defect shall be regarded as a defect unless reevaluation by NDE or by surface conditioning shows that no disqualifying defects are present.  The use of any foreign material to mask, fill in, seal, or disguise welding defects will not be permitted.
END OF SECTION
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