

110GK-GMK1, Rev.0A











This specification










Consists of 07 pages

TECHNICAL SPECIFICATION

FOR

SPECIALTY PIPING FABRICATION

110GK-GMK1, Rev.0A

Prepared by the

National Aeronautics and Space Administration

John C. Stennis Space Center

SSC, Mississipi  39529

E-Complex

	
	
	
	
	
	

	0A
	5/31/02
	Admin Changes
	N/A


	N/A
	Harry Ryan 5/31/02

	0
	5/9/01
	Created for E-Complex, EMI 00NSCA.  Issued CEF 5/31/01.


	L. deQuay 5/11/01
	S. Olive 5/11/01
	C. Stewart  5/11/01

	Rev. No.
	Date
	Description
	Originator
	Checked
	Approved


TECHNICAL SPECIFICATION

FOR

SPECIALTY PIPING FABRICATION

TABLE OF CONTENTS

1.0 SCOPE

2.0 APPLICABLE CODES AND STANDARDS

3.0 REQUIREMENTS

4.0 QUALITY ASSURANCE PROVISIONS

5.0 PREPARATION FOR DELIVERY

6.0 SCHEDULING AND EXPEDITING

LIST OF SPECIALTY PIPING FABRICATION SPECIFICATIONS

DOCUMENT NO.

TITLE

110GK-GM03


Pipe Specification ACK1

110GK-GML1


Pipe Specification ACK2, ACK3, ACK10, BCK2, BCK5

110GK-GM05


Pipe Specification BCK6

110GK-GM06


Pipe Specification ACK5

110GK-GM07


Pipe Specification ACK6

110GK-GM08


Pipe Specification BCK1

110GK-GM10


Pipe Specification BCK3

110GK-GM11


Pipe Specification BCK4

110GK-GM12


Pipe Specification NCK1

110GK-GM13


Pipe Specification NCK2

110GK-GM14


Pipe Specification NCK3

110GK-GM15


Pipe Specification ACK4

110GK-GMJ1


Pipe Specification NCK10

TECHNICAL SPECIFICATION FOR SPECIALTY PIPING FABRICATION

1.0 SCOPE

This specification applies to vacuum-jacketed and non-vacuum-jacketed cryogenic piping and to high-pressure and ultra-high-pressure gas piping.   Requirements herein shall govern shop and field fabrication, cleaning, testing, NDE, shipping preparation, labeling, and delivery of materials.

Materials will be fabricated, tested and examined in strict accordance with codes, drawings, purchase order, another requirements specified herein.  Where conflicts exist between the aforementioned documents, this specification shall govern except where code requirements legally apply.  In the event of conflict between this specification and the individual pipe specifications, the pipe specifications shall govern.  No requirements herein shall have the effect of waiving the applicable code unless more stringent than the code.

2.0 APPLICABLE CODES AND STANDARDS

Material design, fabrication, testing, and performance shall, unless shown or specified otherwise, comply with the latest edition of the following referenced publications:



American National Standards Institute (ANSI)



1430 Broadway



New York, New York 10018



(212) 354-3300


ANSI B1.20.1

Pipe Threads, General Purpose (inch)


ANSI B16.5

Pipe Flanges and Flanged Fittings


ANSI B16.9

Factory Made Wrought Steel Buttwelding Fitttings


ANSI B16.11

Forged Steel Fittings, Socket-Welding and Threaded


ANSI B16.25

Buttwelding Ends


ANSI B16.28

Wrought Steel Buttwelding Short Radius Elbows and Returns


ANSI B18.2.1

Square and Hex Bolts and Screws, Inch Series


ANSI B18.2.2

Square and Hex Nuts


ANSI B31.1

Power Piping


ANSI B31.3

Chemical Plant and Petroleum Refinery Piping


ANSI B36.19

Stainless Steel Pipe



American Petroleum Institute



2101 L Street, Northwest



Washington, DC  20037


API 601


Metallic Gaskets for Raised-Face Pipe Flanges and Flanged Connections


API 605


Large-Diameter Carbon Steel Flanges



American Society of Mechanical Engineers (ASME)



United Engineering Center



New York, New York 10017



(212) 705-7722


ASME B16.21

Nonmetallic Flat Gaskets for Pipe Flanges


ASME BPV V

Non-Destructive Examination


ASME BPV VIII

Div 1 - Pressure Vessels


ASME BPV IX

Welding and Brazing Qualifications


American Society for Testing and Materials (ASTM)



1916 Race Street



Philadelphia, Pennsylvania  19103



(215) 299-5400

ASTM A182
Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and Valves and Parts for High-Temperature Service, Specification for

ASTM A194
Carbon and Alloy Steel Nuts for Bolts for High-Pressure and High-Temperature Service, Specification for

ASTM A213
Standard Specification for Seamless Ferritic and Austenitic Alloy Steel Boiler, Superheater, and Heat Exchange Tubes

ASTM A307
Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength

ASTM A312
Seamless and Welded Austenitic Stainless Steel Pipe, Specification for

ASTM A320
Standard Specification for Alloy Steel Bolting Materials for Low-Temperature Service

ASTM A358
Standard Specification for Electric-Fusion-Welded Austenitic Chromium-Nickel Alloy Steel Pipe for High-Temperature Service

ASTM A403
Wrought Austenitic Stainless Steel Piping Fittings, Specification for


National Aeronautic and Space Administration Stennis Space Center (NASA/SSC)


Building 2104


Stennis Space Center, MS  39529


(228) 688-3043

NASA/SSC
SSC Requirements for Materials Used in LOX/GOX Service

Standard 79-010

NASA/SSC 
Materials LOX/GOX Service


Drawing 54000-GM30

NASA/SSC
LOX Compatible Virgin Teflon

Drawing 54000-GM02

NASA/SSC Manual
SSC Safety and Health Procedures and Guidelines

SPG 8715.1

3.0 REQUIREMENTS

3.1 GENERAL

Piping materials shall be purchased new, and shall be standard products of reputable manufacturers.  All piping materials shall comply with the attached pipe specifications.

3.2 MATERIAL IDENTIFICATION

All material shall be marked with the information required by the applicable specifications of the American Society for Testing and Materials (ASTM).

Marking shall be done by any permanent method that will not result in harmful contamination or sharp discontinuities.  Marking shall not infringe upon the minimum wall thickness.  Should the identifying marks be obliterated or the material be divided into two or more parts, the marks shall be properly transferred by the manufacturer to each piece of material during fabrication.  Such transfer of markings shall be made prior to the cutting or the manufacturer may transfer markings immediately after cutting provided the control of these transfers is described in the manufacturer's Quality Control Manual.

The Construction Manager need not witness the transfer of the marks, but shall satisfy himself that it has been done correctly.

All pressure retaining materials and components shall be marked with traceable heat numbers.

For material thinner than standard weight, the Supplier shall propose a method for permanently marking components and parts to be reviewed and approved by the Construction Manager.

All TFE non-metallic materials used in oxygen service (including lubricants, flex hoses, gaskets, etc.) shall be batch/lot traceable from the TFE manufacturer in accordance with NASA/SSC Drawings 54000-GM30, 54000-GM02 and NASA/SSC Standard 79-010.

All material shall be fully compatible with ambient environment and service media.  Materials shall not embrittle, crack nor alter in chemical properties when in contact with service media.

3.3 WELDING

Welding shall be performed in accordance with the latest edition and addenda of ANSI B31.3.

All welders for work covered by this specification shall have been qualified in accordance with the requirements of ANSI B31.3, and they shall hold current certificates.

Filler metals shall conform to the requirements of American Welding Society Filler Metal Specifications and shall be compatible with the base metal.  AWS E219 or EER219 are the desired weld filler metals for Nitronic 40; the use of the weld filler metal shall require written approval of the Construction Manager prior to award of contract.

The welding shall be performed with the pipe in the horizontal rolled, horizontal fixed, or vertical fixed positions, thus involving the application of the weld in the flat, vertical, overhead or horizontal positions.  The entire root head shall be made with the pipe in a stationary position.

No welding shall be performed when the areas to be joined are below 32oF.  When such conditions exist, the areas shall be preheated to the required or recommended preheat temperature given in ANSI B31.3.  The Supplier shall provide a weld numbering scheme, which uniquely identifies each weld.  The number and location of each weld shall be shown on a weld map or on fabrication drawings.

Each weld shall be identified with the welder's unique symbol or number identification and with the weld roadmap number.  Unless otherwise specified, this identification shall be stamped using low stress stamps.  Where thin wall materials are used or where specifications do not permit stamping, the Supplier shall propose to the Construction Manager his alternate method of recording welder's ID and weld number.

Weld defects shall be repaired in accordance with ANSI B31.3.

Repair records shall indicate the number of repairs made, the subsequent examinations, including any additional radiography performed on work by the welder/operator in question.  Records shall be sufficient to demonstrate that all requirements of the code have been met.

3.4 FABRICATION

Piping assemblies shall be fabricated using materials meeting the requirements of the attached pipe specifications as indicated on the contract drawings.

To minimize the number of field welds, piping shall be shop fabricated into the largest component assemblies, which can be safely and economically shipped to the jobsite and reasonably well handled in installation.  Location and quantity of field welds shall be reviewed and approved by the Construction Manager prior to commencement of fabrication.

Preparation for shop and field welds shall be by mechanical means where practical.  Ends preparation for butt-welding shall be in accordance with ANSI B16.25; alignment shall be in accordance with ANSI B31.1.

Flange boltholes shall symmetrically straddle principal longitudinal axis/axial centerlines of equipment, component bodies and piping, unless indicated otherwise.

For all piping assemblies rated above 3,000 psig, 1/4 degree tolerance is the maximum allowed for flange face perpendicularity to pipe axial centerline.  For piping assemblies rated at 3,000 psig and under, 1/2 degree tolerance is the maximum allowed for flange face perpendicularity to pipe axial centerline.

Branch connections on shop fabricated piping shall include appropriate fittings, or groups of fittings (i.e., flanged connections).  Branches shall extend to the first flange or to the first natural weld point as indicated on the piping drawings or as required for reasonable spool piece size.

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

On vacuum jackets where miter fittings are permitted, the weld contours shall merge smoothly with the pipe surfaces.  Welds with sharp corners or undercutting are unacceptable.  Gusset plate reinforcements or miters shall not be used unless specifically detailed on Pipe Detail Drawings.

3.5 BENDING

Bending shall comply with the applicable sections of ANSI B31.3 with the following general guidelines:

All bends shall be smooth, circular to within 3( per ANSI B31.3, and free from cracks, surface defects, and buckles.

Bending radius shall be as specified on the drawings.

Pipe sections that are to be bent shall have sufficient wall thickness prior to bending, such that wall thickness is greater than or equal to those allowed by the individual piping specifications.

Bending procedures, including maximum allowable temperature to be used when bending, shall be submitted for approval prior to any bending.

3.6 CLEANING AND FINISHING

All shop fabricated piping assemblies shall be cleaned after all fabrication and welding as described below.

Burrs and sharp edges shall be ground smooth.

All piping assemblies shall be furnished with both interior and exterior clean and free of all mill scale, grease, oil, dirt, flux, weld spatter, oxidation and other contaminants.

If water is used in cleaning piping assemblies, it shall not contain more than 100 ppm chlorides.

Where wire brushing is used it shall be performed only with stainless steel brushes.  Brushes and grinding equipment shall not have been previously used on other material.

Solvent cleaning shall be used to remove grease, oil and other foreign matter.

3.7 SUBMITTALS

Shop fabricator shall maintain shop detail drawings and records on all materials, mill-test reports, fabrication, heat treatment, welding repairs and non-destructive examination for all shop-fabricated piping specified herein.

All such drawings, certifications, test data and reports shall be on file with the Supplier and shall be sent to the Construction Manager in accordance with the submittal schedule in the Scope of Work document.

Material certifications including physical and chemical properties, which show compliance with the referenced specifications, shall be furnished for all piping components.

3.7.1 Procedures

Procedures to be used in fabrication and examination of piping specified herein shall be submitted to the Construction Manager as soon as possible after receipt of the purchase order for review and shall be approved by the Construction Manager before the specific procedure is used.

Procedures requiring Construction Manager's review and approval for use include the following:

1. Welding procedure specifications and procedure qualification records for all material groups and thick nesses to be welded under this specification.

2. List and detail of shop welding processes to be used with each class of piping.

3. List of qualified welders and welding operators showing their qualifications.

4. Bending procedures.

5. Heat treating procedures, including the proposed method of attachment and location of thermocouples.

6. Non-destructive examination procedures.

7. All requests for substitutions, modifications, or relaxations of this specification or of the documents referenced in this specification shall be fully stated in writing for the consideration of the Construction Manager whose decision will be final.

Approval by the Construction Manager of shop fabricator's procedures, substitutions, major repairs, fabrication details, drawings, etc., shall not relieve shop fabricator of the responsibility for correctness of details, and compliance with all codes, legal requirements and this specification.

3.7.2 Shop Detail Drawings

From the piping drawings supplied by the Construction Manager, the Supplier shall make shop detail drawings for all piping he fabricates.  Drawings shall show the spool number, material dimensions, fabrication details and the applicable code and procedures.  Drawings shall identify equipment, lines and spools connecting to each spool.  The piping drawings must be shown as a reference.   Fabricator shall provide reproducible copies of the shop detail drawings as specified and in accordance with the submittal schedule in the Scope of Work document, Section 2.2.

Each pipe spool shall be identified by a unique number consisting of the line size, fluid designator, line number, piping class, and spool piece number.  Piece numbers shall be assigned by the Supplier numerically in direction of flow wherever possible.  Each spool shall be detailed on a separate sheet bearing the following information:

Purchase Order Number

Isometric Drawing number

Line Number

Spool Number

Spool numbering shall be as follows:

4"     -     GH     -     0001     -     BCK3     -     001





Spool piece number in consecutive sequence starting with -001




Piping Class


      Line Number

               Fluid Designator

Nominal Size of Pipe

The Supplier shall prepare a complete spool index relating each spool to the piping drawings from which it was prepared.  He shall also locate each spool on a transparency of the Construction Manager's piping drawings and shall transmit same to Construction Manager prior to commencing fabrication of the spools shown on the drawing or drawings transmitted.  These markups shall be used as field erection drawings.  In addition, a reproducible of these drawings shall be sent to the Construction Manager.

The fabricator shall supply two (2) transparencies of all completed spool drawings and each revision of index sheets to the Construction Manager.  Match lines on piping drawings shall not influence location of field joints.

4.0 QUALITY ASSURANCE PROVISIONS

The Construction Manager and the Government reserve the right to inspect the work at all times during and upon completion of fabrication and to witness any and all tests.  The Government Representative shall be notified seven days in advance of the time articles and materials are ready for inspection or test. The Subcontractor shall cooperate fully to enable the Construction Manager or his representative and the Government Quality Inspector to be present at the performance of tests and other activity as specifically requested.  Certified reports of test procedures and results shall be submitted to the Construction Manger.  The Subcontractor shall furnish all equipment and materials for all tests except where specifically stated otherwise.

4.1 EXAMINATION AND TESTING

All examination and testing shall be in accordance with the latest edition and addenda of ANSI B31.3

The Government and the Construction Manager's representative shall have access at anytime to the work whether it is in preparation or in progress and the suppliers shall provide proper facilities for such access and inspection.  The Construction Manager's representative shall have the authority to stop work or hold shipment if the specification requirements including those for documentation have not been fulfilled.  Review and approval of drawings, designs, materials or fabrications shall not relieve the supplier of his responsibility.

The Construction Manager shall have the responsibility of reviewing all radiography and shall verify whether the radiography meet the applicable code requirements.  Should a conflict result on the film interpretation that cannot be settled between the Construction Manager and the Subcontractor, final interpretation shall be the responsibility of the NASA/SSC Level III NDT Specialist.  The NASA/SSC Level III Specialist interpretation shall be final and binding to all parties involved.

All radiography shall be performed in compliance with the applicable codes and requirements specified in the applicable piping specification.

Where random radiography is required and a weld is rejected, additional welds by the same welder shall be radiographed in accordance with ANSI B31.3.

4.1.1 Material Surface Defects, Excluding Welds
Surface defects resulting in wall thickness below the specified minimum wall thickness or deeper than 0.015 inch shall be cause for rejection.

Defects as above may be repaired subject to Construction Manager's approval or written repair procedures.

All surface defects of 0.005 to 0.015 inch deep shall be blended to prevent stress risers.

All repaired areas shall be re-examined by the same method used to locate the defect.

4.1.2 Pressure Testing

Shop pressure testing shall be performed on all assemblies, which have welds that will be covered by vacuum jacketing.  Testing shall be in accordance with ANSI B31.3.  After installation, all fabricated assemblies will again be pressure tested in accordance with ANSI B31.3.  The Supplier shall guarantee his work to be capable of withstanding such pressure test, and consent to repair or replace, at his expense, any item which fails to pass such field test.  Field testing will be performed by others.

5.0 PREPARATION FOR DELIVERY

Immediately after cleaning and inspection, all pipe shall be tightly sealed as follows:

1. A metal or wood cap shall be placed over each non-flanged opening and sealed to the pipe with at least three passes of waterproof sealing tape.

2. Flanges shall be sealed with wooden disks wired or bolted to the flanges.  Tape shall be provided around disk and flange edges.

3. Small openings such as couplings and weldolets shall be sealed using small inserts pressed in and retained with a seal of waterproof tape.

4. Nipples shall be sealed using caps retained with a seal of waterproof tape.

5. Materials used to secure caps, disks or inserts to pipe shall be chloride free.

Each section of fabricated pipe, pipe assembly or separate fitting shall be clearly marked in a durable manner with appropriate spool detail number to indicate its place in the final installed assembly.  This marking shall be repeated at opposite sides and ends of each fabricated spool to facilitate identification.  Low chloride markers shall be used.

Fabricated pipe spools shall be adequately blocked, strapped, or otherwise held in position during shipment and shall be further separated by dunnage as may be necessary to prevent damage.

All shipments of pipe spools shall include a packing list and a complete list of all spools shipped.  A copy of these lists shall be mailed to the Construction Manager so that it will be received prior to the arrival of the piping.  Components shipped in containers shall have a packaging list in a waterproof envelope included inside the container.

All small and loose pieces shall be boxed for protection during shipment.   Each box shall be identified with a securely fastened metal tag bearing and purchase order number and item number of the components.

The Supplier shall be responsible to prepare shipment of materials to arrive at the jobsite undamaged and be suitable for six months of outside storage.

6.0 SCHEDULE AND EXPEDITING

Delivery of material to the jobsite shall be in accordance with the delivery schedule set by the Construction Manager.  Within the general requirements of the delivery schedule, the Supplier shall fabricate the piping systems in the sequence requested by the Construction Manager in order to meet the erection schedule.

The Supplier shall send facsimile to the Construction Manager biweekly progress reports showing progress of shop details, fabrication and shipment.
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