



section 40 0527
PIPING AND TUBING INSPECTION CHECKLIST
*************************************************************************************************************

LANL MASTER SPECIFICATION

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Mechanical POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General Requirements.

Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.

This is a generic inspection checklist that should be customized by the designer for each job.  

This is not a design criteria document or installation spec, however; all tubing and piping at LANL shall be designed and installed per the Uniform Plumbing Code or the applicable ASME B31 code.  This is a programmatic and facility requirement in the LANL Engineering Standards Manual’s Mechanical Chapter Section D20 (the ESM requirements are driven by DOE Order 440.1A, Worker Protection Management for DOE Federal and Contractor Employees which is in the LANL Contract).

There are very few exclusions in the scope of the B31 codes.  Mainly they exclude (1) fire sprinkler piping (installed to NFPA 13); (2) systems designed for 0-15 psig pressure provided the fluid is nonflammable, nontoxic, and not damaging to human tissue (as defined by B31.3), and whose temperature is between –20 deg F and 366 deg F; and (3) piping inside a vessel such as a boiler or condenser.

For additional guidance and information on inspections of piping and tubing refer to LANL Engineering Standards Manual Mechanical Chapter Section D20, Plumbing/Piping, and its Appendix A, ASME B31.3 Process Piping Guide. http://engstandards.lanl.gov/engrman/6mech/htmls/mechnew2.htm


*************************************************************************************************************

PART 1 general

1.1 section includes
A. [List item(s) that the document will be addressing here.]

1.2 quality assurance and testing

A. [Cite regulatory requirements.]
PART 2 products

Not used.
PART 3 execution

3.1 Inspection Attributes

A. General:

1. Design documents present 

2. Code to which it was designed identified (e.g., 2006 UPC, 2006 B31.3)

3. Design followed: 
a. Required materials used (metal, polymer, schedule, markings per material standard on tube, pipe, and fittings).
b. No counterfeit materials.
4. Routing layout, configuration.
5. Elevations (if elevation is critical).
6. Slope (if slope is critical).
7. Location of components, instruments, fittings.
8. Orientation of components [where flow direction is important (e.g. check valves, reducers, globe valves, etc.)].
9. Support locations, types, attachments.
10. Integrity and workmanship.
3.2 Cutting 
1. Pipes are cut square. 

2. Surfaces are free of sharp edges and burrs.
3. End preparation weld bevel for welded pipes.
3.3 Joining Swage Fittings

1. Installer trained per LANL or manufacturer’s course 

2. LANL Master Specification 40 0511, Compression Fittings on Copper and Stainless Steel Tubing, followed for cutting, bending, and assembly of these.
a. Correct parts (body, nut and ferrules).
b. Tube ends cut square.
c. Clean and smooth tube ends.
d. Tube aligned straight.
e. Tube inserted into fitting body to right depth.
f. Finger tight followed by the right torque or turns (follow vendor’s instructions).
g. Go/No-Go gage check where applicable (follow vendor’s instructions).
3.4 Threading

1. Pipe or tubing size.
2. Threading tool identification.
3. Cleanliness.
4. Proper thread lubricant-sealant.
5. Threads not damaged.
6. Proper alignment before joining.
7. Sufficient insertion of pipe threads.
8. Proper alignment after joining.
3.5 Cold Bending

1. Tangent point marked.
2. Bend angle and dimensions.
3. Bend free of wrinkles.
4. Pipe or tubing wall not thinned below minimum design.
5. Ovality of cross section not over 8% of nominal diameter.
6. No deep gouges or scratches.
3.6 Welding

1. Certified welding inspector accepts job: 

a. Welder certified.
b. Correct welding procedure used.
c. Weld map documenting weld symbols (depth on penetration, type -- fillet, butt, etc.).
d. Correct base metal used.
e. Correct filler metal used.
f. Weld procedures followed.
3.7 Cleaning

1. Weld surfaces free of contaminants.
2. Inside piping surfaces free of all non-adhering material.
3. Verify no moisture in the system.
4. Special cleaning done when required (e.g. refrigerants, oxygen, tritium).  

3.8 Flange Assembly

1. Proper support of both sides of open flange.
2. Removal of old gasket.
3. Cleanliness.
4. No flange face imperfections.
5. Verify flange face finish compatible with new gasket.
6. Verify correct gasket.
7. Verify gasket condition.
8. Verify right bolts, verify size and markings.
9. Align flange and support flange ends.
10. Lubricate bolts and nuts (unless new and coated).
11. Verify compatibility of lubricant, if used.
12. Use washers.
13. Visual verification of fastener condition.
14. Verify use of correct fastener lubrication.
15. Verify adhesive compatibility, if used.
16. Verify Installation of all bolts.
17. Torque wrench and multiplier calibration.
18. Torque bolts in star pattern, three passes.
19. Verify bolt torque.
20. Verify full engagement of nut (bolt threads at least flush with top on nut).
3.9 Leak Testing

A. General – All Testing:
1. Follow LANL Master Specification Section 22 0813, Testing Piping Systems.

B. Hydrostatic Leak Test:
1. Test boundaries, valve alignment and closure.
2. Joints visible.
3. Pressure control and overpressure protection of test.
4. Caution against solar heating of trapped water.
5. System relief devices isolated.
6. Water cleanliness and chemistry (ppm chloride limit on stainless).
7. Hydrotest pressure, considering changes in elevation.
8. Supports completed.
9. Temporary supports where necessary (hydro of steam or gas lines).
10. Variable springs constrained.
11. Expansion joints constrained.
12. Verification of pressure rating of components.
13. Use of strainers to protect equipment.
14. Ambient temperature above minimum.
15. Fill and venting.
16. Time at pressure.
17. Visual inspection for leaks.
18. Tightening of leaking mechanical or flange joints.
19. Flush and water disposal.
20. Dry and clean pipe.
21. System and valve alignment returned to specified condition. 
C. Pneumatic Test Piping (typically Small Bore -- 2 inch and smaller -- and below 150 psi)

1. Verify component pressure rating.
2. Examine assembly of all threaded, bolted, and other mechanical joints.
3. Verify test boundaries (valve alignment).  

4. Joints visible.  

5. Non-flammable nontoxic gas used.  

6. Test pressure per Spec 22 0813, Testing Piping Systems.
7. Test rig equipped with Code pressure relief device.  

8. Approved leak detection solution.
9. Initially pressurize gradually to lesser of 25 psi or 25 percent of test pressure for preliminary check.
10. Gradually increase pressure in steps, allow time between steps for strain equalization.
11. Reduce pressure to the design pressure prior to checking for leaks.
12. Depressurize system following test to no more than operating level.
D. In-Service Leak Testing

1. Joints are visible.
2. System is at normal operating pressure for at least 10 minutes.
3. Joints covered with bubble solution (gas).
4. No visible leaks (liquid).
5. No bubbles at joints (gas).
3.10 Supports
1. Verify condition of the support steel; note any corrosion, or bent or deformed parts, missing bolts or cracks in or near welds.
2. Identify any missing bolts.
3. Identify any missing grout between the anchorage and mounted concrete surface.
4. Verify that structural surfaces are in close contact in bolted connections.
3.11 Insulation

1. Pipe surface clean and dry.
2. Type and condition of insulation.
3. Insulation thickness.
4. Type and condition of lagging (jacket).
5. Visual inspection of installation for workmanship.
3.12 QA
1. Additional checks or inspections performed where required by the governing QA plan (e.g., independent inspections for certain ML-1 and ML-2 systems or components).
3.13 Documentation
1. Assembly drawing or sketch initialed at each swage joint (if required by QA plan).
2. Work package complete, signed-off, and filed.
end of section

*************************************************************************
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