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1.0 PURPOSE

This specification is issued to establish uniform procedures for piping fabrication and installation, and is applicable to shop, module, vendor packages and on-site piping.

2.0 Scope

This specification shall apply to the shop and field fabrication, installation, inspection, and records of above ground process and utility piping and those pipes extending below ground in the same service using the same materials.  This specification is intended for use in oil refineries, chemical plants, gas plants and, where applicable, in exploration and production facilities and supply/marketing installations.
Instrumentation piping and tubing downstream of the first block valve on a pipe header is not covered by this specification.

3.0 GENERAL
3.1 Definitions

	Technical Term
	Explanation

	Shop Fabricate
	Fabrication performed at a Supplier’s shop, normally remote from the jobsite

	Field Fabricate
	Fabrication performed at the jobsite, either in a field shop or at the installation site area.

	Field Assembly Items
	Includes items from small branches or bolt-on components to shop fabricated pieces such as vents, drains, instrument connections, valves, gaskets, bolts and in-line instruments.

	Owner
	Means the IMV Client

	Buyer
	Means the IMV Client or its agent designated for that project.

	Supplier
	Means the entity, manufacturer, fabricator, vendor, or contractor that supplies the material and/or services.

	Local Authorities
	Means the governmental regulatory authority controlling laws, codes, rules or regulations for the design, fabrication and testing of industrial piping in the Province of Alberta

	Shall
	Indicates a requirement

	Should
	Indicates a recommendation


3.2 Reference Documents
The publications listed below form part of this specification.
The latest edition of each publication as of the date of Purchase Order or Contract shall be used, together with any amendments/supplements/revisions thereto.
American Standards
	Specification for Line Pipe
	API Spec 5L

	Welding Guidelines for the Chemical, Oil and Gas Industries
	API RP 582

	Recommended Practices for Machinery Installation and Installation Design
	API RP 686

	Pipe, Flanges and Flanged Fittings
	ASME B16.5

	Factory-made Wrought Buttwelding Fittings
	ASME B16.9

	Forged Fittings, Socket-welded and Threaded
	ASME B16.11

	Buttwelding Ends
	ASME B16.25

	Orifice Flanges
	ASME B16.36

	Large Diameter Steel Flanges:  NPS 26 through NPS 60
	ASME B16.47

	Process Piping
	ASME 31.3

	Surface Texture (surface roughness, waviness and lay)
	ASME B46.1

	Boiler and Pressure Vessel Code – Power Boiler Piping
	ASME Section 1

	Boiler and Pressure Vessel Code – Boiler and Pressure Vessel Code
	ASME Section VIII, Div.1

	Boiler and Pressure Vessel Code – Welding
	ASME Section IX

	Standard Specification for General Requirements for Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling
	ASTM A 6/A 6M

	Standard Specification for General Requirements for Steel Plates for Pressure Vessels
	ASTM A 20/A 20M

	Specification for Pipe, Steel, Black and Hot Dipped, Zinc-coated, Welded and Seamless
	ASTM A 53/A 53M

	Specification for Carbon Steel for Piping Applications
	ASTM A 105/A 105M

	Specification for Seamless Carbon Steel Pipe for High Temperatures
	ASTM A 106/A 106M

	Specification for Forged or Rolled Alloy-steel Pipe Flanges, Forged Fittings and Valves and Parts for High-Temperature Service
	ASTM A 182/A 182M

	Standard Specification for Alloy-steel and Stainless Steel Bolting Materials for High-temperature Service
	ASTM A 193/A 193M

	Carbon and Alloy Steel Nuts for Bolts for High Pressure and High Temperature Service
	ASTM A 194/A 194M

	Specification for Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures
	ASTM A 234/A 234M

	Standard Specification for Alloy/Steel Bolting Materials for Low-temperature Service
	ASTM A 320/A 320M

	Specification for Seamless and Welded Steel Pipe for Low-Temperature Service
	ASTM A 333/A 333M

	Specification for seamless ferritic alloy steel pipe for high temperature service
	ASTM A 335/A 335M

	Specification for Carbon and Low Alloy Steel Forgings, Requiring Notch Toughness Testing for Piping Components
	ASTM A 350/A 350M

	Specification for Steel Castings, Ferritic and Martensitic for Pressure-containing Parts, Suitable for Low-temperature Service
	ASTM A 352/A 352M

	Standard Specification for Pressure Vessel Plates, Alloy Steel, 9 percent Nickel, Double-normalized and Tempered
	ASTM A 353/A 353M

	Specification for Piping, Fittings of Wrought Carbon Steel and Alloy Steel for Low-temperature
	ASTM A 420/A 420M

	Standard Specification for General Requirements for Carbon, Ferritic Alloy, and Austenitic Alloy Steel tubes
	ASTM A 450/A 450M

	Specification for Electric-fusion Welded Steel Pipe for High-pressure Service at Moderate Temperatures
	ASTM A 672/A 672M

	Standard Test Method for Indentation Hardness of Metallic Materials by Portable Hardness Testers
	ASTM E 110

	Standard Test Methods for Determining Average Grain Size
	ASTM E 112

	Standard Test Method for Liquid Penetrant Examination
	ASTM E 165

	Standard Guide for Magnetic Particle Examination
	ASTM E 709

	Petroleum and Natural Gas Industries – Materials for use in H2S- containing environment in oil and gas production
	NACE MR0175/ISO 15156

	Standard Materials – Materials Resistant to Sulfide Stress Cracking in Corrosion Petroleum Refining Environments
	NACE MR0103

	Joint Surface Preparation Standard – Commercial Blast Cleaning
	NACE No. 3/SSPC-SP6


Canadian Standards
	Boiler, Pressure Vessel, and Pressure Piping Code; Part 1, 2 and 3 – Sixteenth Edition
	CSA B51

	Fabrication Tolerances (Pipe Fabricating Institute)
	P.F.I. ES-3

	Provincial Regulations Pertaining to Pressure Piping
	


3.3 Design Information
3.3.1 Piping Drawings

Piping drawings may be orthographic arrangements and/or line isometrics in paper or electronic form showing the required shape and dimension of the piping components.
3.3.2 Line Numbers
Line numbers identify each line by plant or unit number, fluid designation, serial number, line size and piping material class.  Line numbers appear on the P&IDs, models, drawings and isometric drawing.  Plant or unit number and line serial number also appear as a part of the individual pipe spool number.

3.3.3 Piping and Instrument Diagrams (P&ID)

The Piping and Instrument Diagrams indicate “to and from” routing, line classification and location/identification number for each line in the process unit.  They provide a basis for field checks of continuity and completeness of piping systems and will be used to determine hydrotest limits.

3.3.4 Line Designation Table (LDT)

The Line Designation Table shows the line number, description, piping material class, design pressure/temperature, insulation and tracing requirement, Construction Class and hydrotest medium, and pressure for each line.

3.3.5 Tie-in List
The piping tie-in list shows the tie-in number, existing line number, new line number, type of connection, the party responsible for installing the tie-in, schedule for completing the tie-in and testing requirements.

3.3.6 Material Specifications
Materials shall be delivered to the supplier.  Any deviation has to be specifically approved by the Principal.

Materials shall normally be specified either in a form of bill of materials on individual piping drawings and/or be included in attached line class specifications and/or specified in a separate document.

In the case of unclear or conflicting requirements in the Purchase Order or Contract documentation, the Supplier shall contact IMV Projects for clarification.
4.0 Quality control program

Suppliers shall have a Certificate of Authorization, issued by the Local Authorities, authorizing them to construct, modify or repair piping systems for all work performed in Alberta.

All suppliers performing piping fabrication outside Alberta shall have an approved Quality Control Program approved by the Buyer.  The program must meet the requirements of ISO 9000, CSA Z299, ASME or equivalent.

At the Buyer’s request, the Supplier shall submit a copy of their Quality Control Program for review.  Supplier shall submit, prior to the start of fabrication, an Inspection and Test Plant to the Buyer for approval and mark-up of notification and hold points.

5.0 materials

5.1 General

5.1.1 Unless otherwise identified on piping drawings, all materials shall strictly conform to the Piping Material Specifications for the individual Pipe Class.  Appropriate code requirements shall also apply.

5.1.2 All materials shall be new, identifiable and subject to certification if called for to satisfy project requirements.

5.1.3 Individual Pipe Class materials shall be identified on piping drawings and isometrics by conventional words and graphic symbols.  Out of class materials shall be identified by code numbers or descriptions, as appropriate.

5.2 Material Identification, Marking, Techniques and Traceability
5.2.1 All materials shall be marked with the information required by the applicable material manufacturing specification, purchase order and the colour code specified herein.
5.2.2 The paint used for colour coding shall be a purpose made paint.  For materials other than carbon steel, low temperature carbon steel, high yield strength carbon steel and other ferritic material, the paint shall be completely free of metallic pigments or other metallic ingredients.

However, where the lighter colours specified cannot be easily obtained without metallic pigments, colour coding paint containing titanium dioxide or rutile titanium dioxide shall be considered.

5.2.3 Surfaces to be colour coded shall be clean, dry and free from oil, grease, rust, scale and other foreign matter.

5.2.4 Colour coding paint shall not be applied to any machined surface, nor on any surface intended for welding.

5.2.5 Glass, plastic, fibreglass reinforced plastic and galvanized piping components shall not be colour coded.

5.2.6 Each length of pipe or tubing shall be marked with a continuous stripe not less than 1 inch (25mm) wide or one-half the nominal diameter, whichever is smaller.  If two stripes are required, each stripe shall be not less than 1 inch (25mm) wide or one-half the nominal diameter, whichever is smaller.

5.2.7 For colour coding of piping materials, use of the coding of the “Alberta Refinery and Petroleum Inspectors Association” shown in the following Table is recommended.

	Material
	Basic Colour
	Second Colour

	Carbon steel A106 Gr B
	Medium blue
	None

	Carbon steel A53 Gr B SMLS
	White
	None

	Carbon steel A53 Gr B ERW
	White
	Red

	Carbon steel A333 Gr 6
	Yellow
	None

	Carbon steel A106 Gr B, Galvanized
	None
	None

	Stainless steel A312-304
	None
	None

	Stainless steel A312-304L (or dual certified 304/L)
	Light green
	None

	Stainless steel A312-316
	Black
	None

	Stainless steel A312-316L (or dual certified 316/L)
	Black
	Light green

	Low alloy A335 (1 ¼ Cr – ½ Mo)
	Orange
	None


5.2.8 Positive material identification shall be made for selected alloy materials, as specified in **HOLD***.
5.3 Material Test Reports (MTR) and Traceability

5.3.1 All piping components shall be traceable to the accompanying MTR with the exception of carbon steel, which only requires MTR and traceability if it must meet NACE or low temperature requirements or if specified on the Purchase Order.

5.3.2 Traceability and identification shall be maintained throughout fabrication.  Carbon steel components exempted from the MTR requirement only require identification maintained.  The supplier shall submit their method for maintaining identification and traceability for approval if it is not addressed in their Quality Control Program.

5.3.3 Heat numbers from each piping component shall be recorded on the fabrication drawings against each item.

5.4 Marking

5.4.1 Weld identification symbols shall be recorded onto fabrication drawings with a cross-reference to any Non Destructive Examination (NDE) report numbers.

5.4.2 If at any time during installation or fabrication, any piece of material is not readily identifiable, it shall be rejected.

5.5 Damaged Materials

5.5.1 Materials which have been damaged, gouged or found to have defects shall not be used, except that minor surface marks may be dressed, provided that the mill tolerance minimum wall thickness is maintained.

5.5.2 Radial grooves or scratches on flange faces are not allowed.  Re-facing of flange faces requires the approval of the Owner’s Engineer.  Surface finish of flange faces shall conform to the material specifications.

6.0 welding
6.1 General

6.1.1 Welding shall conform to the governing code.

6.1.2 For field run piping limits and locations of field welds, refer to piping drawings.

6.1.3 Where the closing dimensions at the beginning or end of a line cannot be accurately determined at the time that drawings are issued for construction the symbol ‘FFW’ (Field Fit Weld) is written next to the weld symbol.  When this occurs the Supplier is to ensure that the spool is 6” longer than dimensioned length to allow field erection contractor to trim excess pipe and make final closing weld.  The pipe end is to be square cut.

6.1.4 Butt welds shall have full penetration
6.1.5 Storage, preparation and welding of stainless steel and other high alloy materials shall be segregated from carbon steel fabrication to avoid contamination.

6.2 Weld Joint Preparation

6.2.1 Non-galvanized carbon steel may be cut by methods involving heating (i.e. flame or arc cutting) provided the cut edge is machined or ground back sufficiently to provide the proper preparation and fit-up for welding.

6.2.2 Flame cutting of stainless or alloy steels shall not be allowed but plasma cutting of stainless steel shall be acceptable.

6.2.3 Galvanized pipe shall be cut by cold sawing or machining only.

6.2.4 Grinding wheels for stainless steel shall be resin bonded alumina or silicon carbide.  Rubber bonded wheels shall not be used.  Wheels shall be dedicated to a single material and the fabricator shall ensure wheels used on one material are not subsequently used on another.
6.2.5 Wire brushes for stainless steel shall be stainless steel.

6.2.6 Wire brushes shall be dedicated for use on a single material and fabricator shall ensure brushes used on one material are not subsequently used on any other.
6.2.7 All edges shall be accurate to design requirements with a smooth, even surface and all cutting dross, slag, etc. shall be removed with special care taken to ensure no foreign matter remains inside the pipe.

6.2.8 Inside diameters at the ends of components to be joined shall be aligned within 1/16”.  Where misalignment is excessive, the thicker wall shall be taper bored at 30 deg. maximum in accordance with ASME B31.3 Figure 328.4.3.  In no case shall such trimming result in a net wall thickness less than the nominal wall thickness specified minus the applicable mill tolerance.
6.3 Material Surface Defects

6.3.1 Unless otherwise specified, surface defects shall be considered injurious if the defect extends below the mill tolerance minimum wall thickness or is more than 1/16” in depth.

6.3.2 The Supplier shall not repair any injurious defects without prior approval of the Buyer’s Engineer of the repair procedure and NDE requirements.

6.4 Weld Defects and Repairs

6.4.1 Weld defects shall be repaired in accordance with Process Piping ASME Code B31.3 or Power Piping ASME Code B31.1 and the Supplier’s approved repair procedure.

6.4.2 For Carbon Steel materials, the first and second repair of a weld can be made at the Supplier’s discretion but shall be recorded.  A third repair in the same location shall have prior approval of the Buyer’s Engineer or Inspector.

6.4.3 For materials other than Carbon Steel, the first repair of a weld can be made at the Supplier’s discretion but shall be recorded.  The second repair in the same location shall have prior approval of the Buyer’s Engineer or Inspector.

7.0 fabrication

7.1 General

7.1.1 In addition to the requirements of the governing Codes and regulations the following requirements shall be met unless otherwise noted on the piping drawings.

7.1.2 Flange bolt holes shall straddle principle centerlines of equipment and piping, unless otherwise shown on the drawings.
7.2 Threaded Connections

7.2.1 All threaded connections shall be gauge checked or chased after welding or heat treating.  Openings for thermowells and other inserts shall be drilled through the connections and shall be free from obstruction.

7.3 Socket Welding

7.3.1 A clearance of 1/16” is required between the male and female ends at the bottom of the socket prior to welding.  Pipe for socket welding shall be square cut.  The Supplier shall submit, for approval, socket welding procedure and method to maintain the gap.
7.4 Orifice Runs

7.4.1 Weldneck orifice flanges shall have the same bore as the pipe.  Orifice runs shall not contain welds except at the flanges.  Pipe ends and bevels at orifice flanges shall be machine cut and shall be perpendicular to the axis of the pipe.  Weld penetrations at orifice flanges shall be ground smooth and flush inside.  Pipe tap connections on orifice flanges and directly on the pipe where so specified, shall be drilled through the pipe wall and shall be finished smooth and flush inside.

7.4.2 Taps shall be oriented as shown on the piping drawings.

7.5 Bends

7.5.1 Unless otherwise noted, the centreline radius of bends shall be five (5) nominal pipe diameters.  Buttwelds in the arcs of bends or for the addition of pulling legs shall not be permitted without written approval from the Buyer’s Engineer.

7.5.2 When bending welded pipe, the longitudinal weld shall be located in the neutral axis of the bend.
7.6 Pipe Supports

7.6.1 Piping shall be supported as indicated on the piping drawings.  When temporary supports other than those shown on the piping drawings are required to facilitate installation, they shall be of the removable type.  Temporary supports shall not transfer detrimental reactions to piping, structural members or equipment.  Welding to pipe and/or piping supports as a temporary support for installation or hydrotesting is not permitted.  

7.6.2 Temporary supports shall be painted bright red to ensure complete removal upon completion of pressure testing and prior to commissioning.

7.7 Dimensional Tolerances

7.7.1 Dimensional tolerances shall be as recommended by the Pipe Fabrication Institute – Standard ES-3.
7.7.2 Cold springing or forcing of piping for the purpose of joint make-up shall not be permitted unless so specified on the drawings.

7.7.3 Except as noted in 7.7.2, piping components shall not be brought into alignment through the use of mechanical force (i.e. come-a-longs) or heating unless approved by the Buyer’s Engineer.

7.7.4 When connecting piping to equipment the Supplier shall ensure that the manufacturer’s instructions are carefully observed for alignment and for removal of external and internal protectives and that the opening is clean and free from obstruction and foreign matter.

7.7.5 Mechanical clamps are preferred to welded fit-up lugs.  Where welded fit-up lugs are used, the weldment shall be ground out prior to removing the lug.  The remaining weld deposit is to be ground smooth and flush with the pipe.  All temporary attachment weld areas shall be visually inspected for carbon steel and NDE for alloys.  Areas where welded fit up lugs were installed must receive the same heat treatment as the remainder of the pipe welds.
7.7.6 The use of welded alignment devices other than fit-up lugs shall not be permitted.
7.7.7 All flange studs shall move freely in the flange bolt holes when piping is pushed into place.

7.7.8 The flange faces of rotating equipment and piping shall be parallel within .010 in. and mate without force.  For compressor and turbine piping 6” NPS and below, this tolerance shall be reduced to .005 in.  The gap between flange faces shall not be greater than 1/8” plus the gasket thickness.

7.7.9 Dial indicators, as used for driver aligning, shall be installed for checking casing displacement during bolt-up.  Consult with Rotating Equipment Specialist.

7.8 Flanges and Bolting

7.8.1 Flange faces shall be clean of protectives, etc. and checked for mechanical or corrosion damage to the gasket contact surfaces.  Damage shall be repaired prior to installation.  See Para 5.5.2.

7.8.2 Flange bolts shall be tightened evenly and diametrically opposite to impose even pressure on the gaskets and to avoid distortion or overstressing of equipment.

7.8.3 Where hydraulic bolt tensioning is not required bolts shall be installed so as to leave at least two threads exposed from each nut.  Over long bolts shall not be used.

7.8.4 Prior to flange joint assembly, bolts shall be lubricated with an approved lubricant.  .

Note:  Lubricating compounds containing copper are NOT allowed.

7.9 Gaskets
7.9.1 Gaskets shall not be reused.  If a flanged joint must be opened, for example, for system pressure testing, line flushing, removal of temporary blinds or strainers, etc. the joint shall be re-made with new gaskets and with the bolt lubricant replenished.

7.9.2 Flanged joints at equipment or valves employing tapped holes shall have the thread depth checked prior to assembly to ensure that cap screws of the correct length are used.

7.9.3 Connections to flat faced cast iron flanges shall use flat face mating flanges and full face gaskets.  Special care shall be taken to tighten bolts correctly.

7.9.4 No sealing compounds shall be applied to gaskets or flange faces.

7.10 Insulating Flange Kits
7.10.1 Where insulating flange kits are to be installed, care shall be taken not to damage the bolt sleeves and gasket.  The completed joint shall be tested with a “Megger”, DVOM or similar device to assure electrical isolation.  If both sides of the flanges are grounded a reading of 1 to 20 ohms shall occur.  If one or both sides are not grounded, a reading of 1000 or more ohms shall occur.

Note:  Welding grounds shall not be installed across insulation flanges.

7.11 Valves

7.11.1 Valves shall be installed with stems oriented as indicated on piping drawings and/or models.  In horizontal lines split disc wafer-type check valves shall be installed with the shaft in vertical position.  Globe valves shall be installed with bottom of disc facing the flow direction.

7.12 Seal Welding
7.12.1 Where seal welding is required, the joints shall be made up without the application of thread lubricant and threads thoroughly cleaned from grease and oil.  Welds on threaded fittings shall be the same size as for socket fittings and shall cover the exposed threads completely.
7.12.2 Seal welding shall be applied:
a)
Between connections to columns, vessels, tanks and exchangers in hydrocarbon service and the first valve.

b)
Orifice flange taps in those systems where socket welding small piping is specified.

c)
Unvalved, plugged hydrostatic test vents in systems where socket welding small piping is specified.
7.12.3 The following items shall never be seal welded:
a)
Screwed Thermowells

b)
Union Nuts

c)
Screwed Ends of Gauge Glasses, Gage Cocks

7.13 Non-Metallic Pipe
7.13.1 Reinforced fibreglass and other non-metallic pipe shall be installed strictly in accordance with the pipe manufacturer’s installation instructions.  Personnel doing this work shall be properly trained by pipe manufacturer’s representative prior to doing this installation.

7.14 Threaded Joints

7.14.1 Threaded joints shall only be used where specified in the relevant Piping Classes.  All pipe threads shall be the NPS (threaded) type in accordance with either ASME B1.20.1 or API 5B.  Threads shall be cut after any required bending, forming or heat treatment.  Where this is not practical, suitable protection shall be applied to protect the threads.
7.14.2 For instrument air, lube oil, seal oil, hydraulic lines and services over 400ºF, an approved pipe dope shall be used.  In other services and below 400ºF, a temperature suitable tape may be used.  
7.14.3 Where threaded flanges are specified, the pipe shall terminate 1/16” short of the flange face.

7.14.4 Adequate unions shall be included in threaded assemblies to permit easy assembly and dismantling without the need for rotation of long pipe legs.  This shall apply especially to pipework connecting to pumps, compressors, etc. where routine servicing or replacement by a standby unit necessitates disconnection of the pipe.  This may be an add-on to details of the piping drawing.

7.15 Shop Fabrication

7.15.1 Branch connections on shop fabricated piping shall include appropriate fittings or groups of fittings, i.e. flanged thermowells connections, sockolets, threadolets or pipe stubs for small field fabricated branch connections.  NPS 2 and smaller pipe stubs shall extend to the first weld but not more than 12” from the outside surface of the header.  NPS 3 and larger pipe stubs and branches shall extend to the first flange or to the field weld point as indicated on the piping drawings or as required for reasonable spool piece size.
7.15.2 Where reinforcement pads are required at branch connections which are to be field welded they shall be fabricated by the Shop Fabricator and securely wired to the spool for shipment.
7.15.3 A NPS ¼” (threaded) vent/tell-tale hole shall be drilled in each reinforcement pad or reinforcement pad section.
7.15.4 Attachments shown as “loose” on isometric drawings shall be field installed.  Where pipe fabrication requires pre or post weld heat treatment then such attachments shall be on pads or stubs to which the Erector can weld without PWHT.  Pads or stubs shall be installed by the shop fabricator and receive the appropriate heat treatment.

7.15.5 All shop fabricated piping shall be hydro-tested unless otherwise specified in the purchase order or contract.

7.16 Field Fabrication

7.16.1 All pipework, valves, piping specials shall be inspected before installation to ensure that protective packing, covers, wrapping and internal protectives such as silica gel bags are removed.

7.16.2 Protective covers of pipe, fittings, flanges and equipment shall not be removed until immediately prior to installation.

7.16.3 All piping and valves shall be examined to ensure that no deterioration has occurred in storage with particular note of valve internals.  All manually operated valves shall be cycled from fully open to fully closed and back again to ensure operability.

7.17 Closure Welds

7.17.1 Closure welds on piping installed on shop fabricated pipe rack modules may be field inspected for integrity by Alternative Testing in accordance with the Specification for Piping Pressure Testing in lieu of hydrotesting.
7.18 Alloy Cladding

7.18.1 All alloy cladding shall be performed in accordance with an approved specification.

8.0 shop detail drawings

8.1 Shop Detail Drawings

8.1.1 The Shop Fabricator shall make shop detail drawings for all shop fabricated piping.  Shop detail drawings shall show the spool number, materials, dimensions, fabrication details and the applicable codes and procedures.

8.1.2 A number, consisting of the plant or unit number, commodity symbol, line number and spool piece number shall identify each pipe spool.  Piece numbers shall be shown on the Buyer’s piping drawings.  Each spool shall be detailed on a separate sheet bearing the purchase order number and pipe spool number.  A set of detail drawings shall be maintained by the fabricator showing inspection results.

e.g. Spool No. 05 P 100 – 1 A

Spool Sequential Letter

Isometric Drawing Sheet No.

Line No.

Commodity

Plant No.

8.1.3 Shop Fabricator shall prepare a complete index of all piping spool drawings, referencing each piping spool drawing to the Buyers piping drawing from which it was prepared.

8.1.4 In general, Buyer or their representative shall neither check nor approve the Shop Fabricator`s individual piping spool drawings.  The Shop Fabricator shall be responsible for fabricating piping in compliance with Code, regulation, specification, drawings and purchase order requirements.  If during or after erection in the field there are any dimensional errors, incorrect materials or other defects in shop fabricated piping beyond those permitted in Pipe Fabrication Institute Standard ES-3, such errors and/or defects shall be rectified by Buyer.  All costs incidental to the rectification and/or repairs of such initial errors and/or defects shall be back-charged to the Supplier (methods and procedures for back-charging shall be specified in the Purchase Order or Contract.

8.2 Spool Identification

8.2.1 The supplier shall mark all pipe spools with the line number, drawing number and pipe spool number.  The identification shall be painted on each pipe spool with waterproof paint in figures not less than 2 inches high.  Spools shall have the identification marked on a weatherproof tag, securely wired to the spool.

9.0 shipping preparation

9.1 General

Immediately after cleaning and inspection, fabricated piping spools shall be suitably protected for shipment as follows:

a)
Flange faces, machined surfaces and threads shall be cleaned of all mill scale, rust, etc. and coated with a corrosion preventative.
b)
Small branches and small header attachments shall be adequately braced or otherwise protected to prevent damage during handling, shipping and storage.

c)
Threaded couplings, nipples and other internally threaded connections shall be closed and protected by wrapping with plastic plugs or caps.

d)
All other openings in pipework shall be adequately sealed to prevent the ingress of foreign matter.

e)
Weld end preparations shall be protected with securely fastened plastic or wood covers and coated with a rust prohibitor.  Plastic covers are preferred.

f)
Flange faces shall be protected with securely fastened plastic or wood covers.  Plastic covers are preferred.

g)
Ring joint flanges shall have the groove packed with grease prior to attaching flange protective covers.

h)
Socket weld ends shall be protected using plastic plugs.

Painting of shop fabricated piping shall be in accordance with the relevant project specification.  Welds shall not be primed or painted unless they have already been hydrotested.

All small loose pieces shall be boxed for protection during shipment.  Each box shall be identified with a securely fastened weatherproof tag bearing the purchase order number along with appropriate spool detail number (see paragraph 8.2) to indicate its place in the final installed assembly.

9.2 Valves

Valves shall be stored in a manner that will prevent rain from entering the valve seat and/or body in order to eliminate the potential for ice build up.  Valves 2” NPS and smaller shall be stored indoors.  Plastic flange covers or plastic plugs shall be used.

9.3 Painted or Primed Pipe

Fabricated piping or random lengths that have been painted with a prime and/or finish coat shall be handled using nylon slings.
9.4 Storage

Fabricated piping or random lengths shall be set on cribbing (dunnage) such that they are kept out of water or mud.

10.0 installation of spring supports

10.1 General

11.0 interference
11.1 General

Modifications to pipe routing may be necessary to avoid interferences.  The required modifications shall be recommended by the Supplier.  Before approval, the Buyer shall verify that those modifications do not have negative impact on stress or other design requirements.
All modifications shall be recorded on “As built” drawings by the Supplier.  As-built drawings shall be supplied with shop and field fabricated piping.

12.0 cleaning (shop and field)

12.1 General

12.1.1 Piping spools shall be dry, thoroughly cleaned and free from dirt, slag and other loose foreign materials.  Before assembly, they shall be cleaned by “up ending” and rapping to dislodge any dirt and debris.  Hot bends shall be turbined or otherwise cleaned to completely remove adherent burned on sand.

12.1.2 Flushing shall be done with clean water using hydrostatic test water where possible.  Note:  Temporary strainers on pump inlet piping shall not be removed until after system flushing is completed and accepted.

12.2 Compressor Suction Piping
12.2.1 Suction piping may require pickling or mechanical cleaning.  The extent of such cleaning shall be shown on P&IDs and on the piping isometrics.
12.3 Lube and Seal Oil Piping

12.3.1 Shortly before start up, the inside of all lube oil piping shall be thoroughly cleaned and flushed in accordance with project specifications or with the machinery vendor’s recommendation, whichever is the most stringent.  

13.0 examination and inspection (shop and field)

13.1 Procedures

13.1.1 The supplier, when requested, shall submit the following procedures to the Buyer’s Engineer for approval prior to the use of such procedures and the start of such activities.

a)
Procedures and details of welding processes to be used with each class of piping.

b)
Weld repair procedures.

c)
Heat treating operations.

d)
Non-destructive examination procedures.

e)
Quality control procedures.

f)
Paint procedures.

13.1.2 All requests for substitutions, modifications or relaxations of this specification or of the documents referenced to in this specification shall be fully stated in writing to the Buyer.

13.1.3 Approval of the Supplier’s procedures, substitutions, major repairs, fabrication details, drawings, etc. shall not relieve Supplier of the responsibility for correctness of details, and compliance with the Codes, legal requirements and this specification.
13.2 Examination and Inspection

13.2.1 All piping components and workmanship for each installation shall be examined.  The Supplier is responsible for non-destructive examination (radiography, liquid penetrant, ultrasonic, magnetic particle, etc.) in accordance with the appropriate Code. 
13.3 Inspection for Completeness

13.3.1 Upon completion of erection, piping systems shall be visually inspected by the Supplier’s and the Owner’s Inspectors for completeness, proper gasketing, proper valve installation, supports, particularly the spring supports, proper control valve installation, etc.

13.3.2 The P&IDs and isometric piping drawings shall be used for this purpose.

14.0 Reports and records

At job completion, documentation detailed in Attachment ‘A’ shall be collated, indexed and bound and the specified number of copies forwarded to the Buyer.  All documentation listed, with the exception of Section VII, shall be available for reference during fabrication and installation.
For shop fabricated piping, copies of records and reports as requested in the purchase order shall be supplied upon or prior to the arrival of the piping at the job site.  Each package shall be specifically identified as to the shipment it represents.  Additional copies shall be supplied at the job completion.  See Attachment ‘A’.

Attachment ‘A’
Turnover Document

SECTION I – GENERAL
1.0
Scope of Work

2.0
Area MC Certificate

3.0
Deficiency List

4.0
Certificates/Data Reports

4.1
Completion of Construction Form

4.2
Construction Data Reports

4.3
Manufacturer’s Data Reports

5.0
Requests for Information

6.0
Non-Conformances & Technical Deviations

7.0
Correspondence

SECTION II – PROCUREMENT

1.0
Owner Supplied Material

1.1
Purchase Orders

1.2
Material Receiving Reports
1.3
Receiving Non-Conformances

1.4
Material Test Reports/Certificates

2.0
Contractor Supplied Material

2.1
Purchase Orders

2.2
Material Receiving Reports

2.3
Receiving Non-Conformances

2.4
Material Test Reports/Certificates

SECTION III – WELDING DATA

1.0
Welding Procedure Matrix/Log (Form 167)

2.0
Welding Procedures

3.0
Welder Identification Log

4.0
Welder Qualifications

SECTION IV – INSTALLATION

1.0
Inspection and Test Plans

2.0
Spool/Detail Sheets

3.0
Weld Maps

4.0
NDE Reports (visual, RT, MT, PT, UT, dimensional, PMI…)

5.0
PWHT Reports
6.0
Coating Reports

7.0
Ultrasonic Baseline Thickness Reports

SECTION V – HYDROTESTING

1.0
Test Package Index

2.0
Alternative Testing Approvals

3.0
Service Testing Index

4.0
Test Packages


e.g. test limits, marked up drawings, releases, certificates…..

SECTION VI – VENDOR DATA

SECTION VII – AS BUILT DRAWINGS
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