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TECHNICAL SPECIFICATION


FOR


METALLIC EXPANSION JOINTS

1.0
SCOPE
This specification, together with the attached data sheets, covers the mechanical design, material fabrication, inspection, testing, cleaning, packing and shipping of metal expansion joints.

2.0
CODES AND STANDARDS
The design, fabrication, testing, cleaning and packaging shall be in accordance with the applicable sections of the following codes and standards, latest edition, with latest addenda:

American Society of Mechanical Engineering (ASME)


Section II



Materials Specifications


Section VIII, Division I, II
Pressure Vessels


Section IX



Welding Qualifications

ANSI B31.3

Petroleum Refinery Piping

Expansion Joint Manufacturers' Association (EJMA)





EJMA Standards

NASA Standards and Procedures


NASA/SSC

Surface Cleanliness Requirements for SSC 


STD 79-001
Fluid Systems
Where local regulations, ordinances or codes take precedence over ASME or ANSI codes, such regulations, ordinances, statutes or codes shall govern.

3.0
SUBMITTALS
In addition to items specified by appendix B, the following information is required with manufacturer's proposal.

Outline sketch showing all dimensions and details of hardware.

Maximum design movements (axial, transverse, angular) that can be absorbed by the joint at design pressure and temperature.

Expansion joint and all attachment materials; bellow material thickness.

Complete calculations of the bellows and hardware design including cycle life calculation.

Number of convolutions and weight of expansion joints.

Completion of attached data sheets.

4.0   REQUIREMENTS
The manufacturer is responsible for providing expansion joints that meet the requirements stated herein and as shown on the attached data sheets and that are compatible with the process fluids.

4.1   MATERIALS

The bellows shall be formed from solution annealed sheet conforming to the latest ASTM or ASME material specifications for the materials specified on the specification sheets.

Spool pieces and flanges and piping materials should be based on piping material specification.

With the exception of non-metallic spacers and standoffs, certified material test reports are required for all materials used to fabricate the expansion joints (including weld filler wire).

4.2   DESIGN

The following requirements shall be met for the design of metal expansion joints.

The bellows are to be designed in accordance with the bellows performance equation as listed in Sections C-1 to E-8 of the Standards of Expansion Joint Manufacturers' Association, the ANSI B31.3 Piping Code and ASME Boiler and Pressure Vessel Code, as applicable.

Bellows material shall be specified and must be compatible with the flowing medium, the external environment and the operating temperature.

A design of 5000 minimum cycle life for the expansion joint is required.

Vacuum jacketing and insulation design shall limit heat leakage from 1000F ambient environment to 3.0 BTU/(hr-ft) for 12” Inner Pipe Sections, 16.5 BTU/hr for 12” fittings enclosed in vacuum jacketing, 60 BTU/hr for field joints over 12” pipe and fittings, and 1.42 BTU/hr-ft for 2” and 3” pipe sections when inner pipeline and fittings are at –423oF temperatures.

The expansion joint shall be free of all control devices such as self-equalizing rings.

The tie-rod of the universal expansion joint will be designed to take pressure thrust force and as the support for the whole unit.  The vendor should advise the customer if additional support is required.

Double nuts on the tie-rod shall be provided with permanent locks to prevent unwanted movement.

Lifting lugs shall be provided for expansion joint weight of more than 200 pounds.  If more than one lug, each lug should be designed to carry the entire weight.

Tie-rod attachments that completely constrain circumferential expansion or contraction of the pipe are not permitted.

4.2.1 Gettering System


A chemical gettering system shall be supplied for the annulus vacuum closure on the expansion joint assembly, except for the mechanically connected field vacuum closures. The required material for installing this system in each joint sleeve along with detailed installation procedures shall be shipped as a contract requirement.


The system shall be capable of removing the majority of the mobile gases from outgassing of components, along with atomic hydrogen gas, due to disassociation of materials.  The sorption materials shall be capable of rejuvenation.


The gettering system shall consist of a calcium zeolite desiccant (Linde Type 5A molecular sieve) and a hydrogen absorber such as palladium oxide. The molecular sieve shall be securely attached to the inner pipe.  A procedure shall be developed and submitted for approval which gives the plan of attach for installation of molecular sieve and maintenance of this material in as dry as possible condition until the vacuum space is closed.  The contractor shall be responsible for determining the amounts of gettering materials required and substantiating this by calculation or rationale.

4.2.2
 Evacuation and Vacuum Measuring System


A 1-inch vacuum seal-off valve shall be located on each individual vacuum space including the spool joint sleeves, which will be Contractor-supplied and installed, and the mechanical field vacuum closures.


The sell-off valve assembly shall include, the thermocouple manifold tube, a thermocouple manifold tube isolation valve, two thermocouples, and a protective thermocouple/valve housing.


The thermocouple manifold tube shall accommodate two 1/8-inch male NPT thermocouple valve gauge tubes.


The thermocouple manifold tube isolation valve shall be used to isolate the piping annulus from the two thermocouple gauge tubes.  The valve shall be bellows type.


The thermocouples shall be Teledyne Hastings P/H DV6R or approved equal.


The thermocouple/valve protective housing shall provide protection for the thermocouple tubes from the environment.  The cover shall be easily removed by means of toggle latches.


The seal-off valve assembly shall be 1-inch weld-on, CVI V-1046-41 or approved equal.  Four (4) operator/seal-off valves which mates to the seal-off assembly shall be supplied.

4.3   FABRICATION

Manufacturer should submit drawings showing basic dimensions, operating conditions, movement, and items of material list for customer approval before fabrication.

All welds shall conform to ASME B31.3 Piping Code Requirements.

Customer approval of drawings shall not relieve the manufacturer of responsibility for the bellow design.

When an internal liner or sleeve is required, a flow arrow indicating the direction of flow shall be plainly visible on the outside of the expansion joint.

The minimum thickness of internal sleeve shall be Schedule 10 or 10S for pipe up to 30-inch diameter.

A stainless steel nameplate should be attached to the expansion joint permanently which should have the tag number, design rating, and date of manufacture.

Noticeable punch or die marks resulting from thin expansion joints shall be cause of rejection.

4.4   INSPECTION

The responsibility for quality control rests with the manufacturer.  The purchaser reserves the right for an authorized representative to inspect expansion joints at any time during the fabrication or testing.

The manufacturer shall notify the purchaser prior to start of fabrication and when the expansion joints are completed and ready for final inspection and test.

Sheets for bellows material shall be free from flaws.  No repairs of any nature shall be permitted.

The longitudinal weld seams of the bellows shall be 100 percent radiographed before forming and 100 percent liquid penetrative examined after forming.

All welds on inner pipe and fittings shall be 100% radiographically inspected in accordance with ASME BPV Code where accessible to this type of inspection.  All remaining welds shall be dipenetrant inspected in accordance with ASME BPV Code.

4.5   TESTING

Hydrostatic testing in accordance with ANSI/ASME B31.3 is required.

In performing the test, care must be taken to use test water of a temperature which will not cause sweating in hot humid weather.  The manufacturer must assure himself that such water will not be detrimental or cause stress corrosion to the bellows material.

The manufacturer shall prepare, maintain and use a written procedure covering the in-process and final inspection.

5.0   QUALITY ASSURANCE PROVISIONS
All expansion joints furnished under this specification shall be guaranteed against defective materials, design and workmanship for a period of one year from the date of acceptance.  Upon receipt of notice from the Owner (Warranty Administration) of failure of any part of the guaranteed equipment during the warranty period, new replacement parts shall be furnished and installed promptly by the Supplier at no additional cost to the Government.  The Supplier shall acknowledge his responsibility under these guarantee provisions by letter, stating that the shipment and materials referred to herein are guaranteed and the inclusive dates of the guaranty period.

6.0   PAINTING, PACKAGING AND SHIPPING
Stainless steel or nickel base alloy shall not be painted.

A shipping bar shall be furnished to maintain proper shipping length and alignment.  The shipping bar shall be painted yellow.

Each expansion joint shall be tagged with recommended installation instructions.

All expansion joints must be cleaned in accordance with NASA/SSC Standard 79-001 to the level indicated on the data sheets.  Following cleaning the expansion joint shall be packaged and preserved at this clean level.

The primary sealing material for packaging is mylar, aclar, or teflon film.  The primary sealing material will hereafter be referred to as aclar/teflon.

The secondary sealing material specified in this procedure is nylon or polyethylene.  This secondary sealing material provides only physical protection for the primary seal and does not require the vapor transmission characteristics or cleanliness qualities of the primary seal.

Materials other than polyethylene may be used for a secondary seal so long as they provide the physical protection required to ensure that the primary seals remain intact.  

All materials used for primary sealing shall be cleaned and maintained to at least the cleanliness levels of packaged components prior to use.

Openings shall be covered with a protective plate.

Adequate overpackaging of parts and components shall be provided as required, in addition to the packaging hereinafter specified, to protect the parts and components during handling, shipping and storage.

Packaging shall not constrain the part or in any way impede the part's original configuration.  The packaging shall be sufficiently oversized to allow for free movement within the primary sealing material.

Expansion joints shall have all critical surfaces (surfaces to be in contact with service media) protected from ambient environment by covering all openings, leak paths with two layers of clean aclar/teflon film.  Secure and reinforce the aclar/teflon with tape for air tight sealing.

The cleaning certification card shall be either sealed in a nylon or polyethylene envelope and attached to the component, or sealed in a nylon or polyethylene bag with the component.

The manufacturer shall be responsible for shipment of expansion joints such that they arrive undamaged, with cleanliness intact, and suitable for six months of outdoor storage.

7.0
APPENDICES
      Appendix A - Expansion Joint Data Sheet(s)

      Appendix B – Vendor Submittal Requirements

APPENDIX A

EXPANSION JOINT DATASHEET(S)

	
	DATA SHEET EJ1025
	110GK-GMH6

SHEET 1 OF 3

	EXPANSION JOINT TAG NUMBER
	EJ-10A1025-LH
	
	

	LINE NO.
	12"-LH-10A1025-ACK3
	
	

	LINE DESCRIPTION
	LOW PRESSURE CELL 3 LH2 FAC LINE

	DESIGN REQUIREMENTS:

	SERVICE
	LIQUID H2
	
	

	PIPE DIAMETER


SCHED OR THK


MATERIAL
	12"

SCH 40S

ASTM A312 TP304L 
	
	

	FLANGE RATING/TYPE
	N/A
	
	

	FLANGE MATERIALS
	N/A
	
	

	LINER
	A312 OR 304L
	
	

	OVERALL LENGTH,
 IN
	80"
	
	

	MAXIMUM PRESSURE, 
PSIG (DESIGN)
	350
	
	

	TEMPERATURE,
         MAX
(DESIGN)
o F

DEGREES F

MIN
(DESIGN)
o F



                TIE-IN   (AMBIENT)
o F
	100

-423

80
	
	

	MOTION,
AXIAL, 

IN (EXT)



LATERAL

IN



ANGULAR

DEG
	0.7"

+/- 1.75"

N/A
	
	

	MAX PERM REACTIONS
AXIAL,
 LBS






LATERAL  LBS






MOMENT  FT-LBS
	*

600

*
	
	

	EST TOTAL CYCLES,

THERMAL






PRESSURE
	5000

5000
	
	

	INSTALLED POSITION (VERT / HORIZ)
	HORIZ
	
	

	NO OF TIE RODS REQ'D
	3 MIN
	
	

	MANUFACTURER'S JOINT DATA:
	*SEE NOTES 1 THROUGH 3 BELOW

	DESIGNATION & TYPE

	
	
	

	BELLOW MATERIAL & THICKNESS




NO. & OD
 IN




ANNEALED  
(YES / NO)
	
	
	

	MAX ALLOW
WORKING PRESS, 
PSIG




TEST PRESS, 
PSIG




MOTION, 
AXIAL, 
IN






LATERAL, IN






ANGULAR, DEG
	
	
	

	EFFECTIVE AREA FOR PRESS REACT, SQ. IN.
	
	
	

	RESISTANCE FACTOR " f "
LBS/IN/CORRUG
	
	
	

	LINER MATERIAL & THICKNESS
	
	
	

	SPRING CONSTANT
AXIAL
LB/IN





LATERAL
LB/IN





ANGULAR
IN-LB/DEG





TORSION
IN-LB/DEG
	
	
	

	ASSEMBLY WEIGHT,
LBS
	
	
	

	NOTES:


1.
Bidder shall complete data and provide full details of any special supports or attachments that must be furnished by others.

2. Bidder shall provide outline sketch labeling all hardware, material, and overall dimensions.

3. Bidder shall provide ductility and liquid hydrogen compatibility data.
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APPENDIX B
VENDOR SUBMITTAL REQUIREMENTS 

VENDOR SUBMITTAL REQUIREMENTS

FOR

METALLIC EXPANSION JOINTS
1.0
QA/QC PLAN
A Comprehensive QA/QC plan will be submitted in compliance with the schedule given in section 2.2.3 of this document.  This plan shall detail how the supplier of the package will perform QA/QC functions without conflicting with scheduled deliveries or quality of materials or workmanship.  This paragraph does not relieve the supplier of obligation to perform to any other part of this package.

2.0
SUBMITTAL REQUIREMENTS AND SCHEDULE
2.1
SUBMITTAL REQUIREMENTS

Submittals shall be forwarded to:


Teresa Ehrlich


Bldg 1100


Mississippi Space Services


Stennis Space Center, MS 39529

2.1.1
Product/Catalog Data and Test Reports

Product/catalog data, test and inspection reports, material analyses shall be submitted as specified in the submittal schedule.  Product/catalog data furnished in generalized printed form may be used but shall be clearly marked as to which portions are applicable to the project.  Applicable information or data shall indicate precisely what is to be furnished, and where and under what conditions it is to be installed.  Unrelated pages shall be removed or clearly marked “Not Applicable.”  Test and inspection reports and material analyses shall state all results and findings and include as a minimum the date(s) of the test, name of operator, material tested or inspected, test/sample location and elevation, reference(s), and recommendations.

2.1.2
Drawings

Supplier’s drawings will be reviewed only as to overall compatibility and conformance with interface requirements and related drawings, and such review shall not be construed to relieve or mitigate the supplier’s responsibility for accuracy or adequacy and suitability of materials and/or equipment represented thereon.


(a)
PROPOSAL DRAWINGS shall be manufacturer’s standard drawings/data in sufficient detail for Construction    Manager to determine compliance with specifications and design drawings.


(b)
INITIAL DRAWINGS shall be a transparency complete with part or piece mark number(s) and Purchase Order number. Initial drawings must show all information necessary for the design and any connections to other material and/or equipment.


(c)
FINAL DRAWINGS shall be a transparency complete with part or piece mark number(s) and Purchase Order number, stamped CERTIFIED FOR CONSTRUCTION and signed by a person authorized to bind the partnership or corporation.

2.1.3 Bill of Material

A bill of material is required for each order prior to shipment to identify separate parts, subassemblies, or materials required for assembly by the field forces.

2.2
 SUBMITTAL SCHEDULE

2.2.1 The following submittals (drawings, project/catalog data, and test reports) shall be submitted in the form designated as shown:


P = PRINT


T = TRANSPRENCY


M = FINAL MYLAR (CERTIFIED)

2.2.2 “Time,” as stated in the following schedule (paragraph 2.2.3), is the number of weeks after subcontract award to receipt by the Construction Manager, of INITIAL submittals and the number of weeks after return of reviewed initial submittals to receipt by the Construction Manager of FINAL submittals.

2.2.3 The schedule listed below lists but is not limited to the submittals required of the supplier.  Details of each submittal are given in the respective section.  This schedule is presented as a management aid only.  Any submittals listed in this specification that are not listed here are still required of the Supplier.

Table - Drawings and Data Requirements:

	Description     
	Review

Req’d

Before

Fab.

Yes/No
	Proposal

Drawings
	Number, Time and Form Required

	
	
	
	Issue after Construction Manager’s

Release

	
	
	
	Initial
	  Time


	
Final


	 Time



	QA/QC Plan
	Yes
	No
	3P
	3
	--
	--

	Procedures for

Fabrication (including welding, bending, heat treating and NDE procedures)
	Yes
	No
	3P
	Before Fabrication
	--
	--

	Mill Test Reports – All metals Used in Fabrication (including weld filler metal)
	Yes
	No
	3P
	Before Fabrication
	--
	--

	Detail Drawings
	Yes
	No
	3P
	2
	3P
	2

	Spare Parts List, Manufacturer’s Catalog Data and Repair Requirements
	Yes
	Yes
	3P
	2
	3P
	2

	Shop Detail
	No
	No
	2T
	3 weeks
	2T
	2

	Final Assembly Drawings, As-built isometrics and weld maps
	No
	No
	--
	--
	2T
	2 Weeks Before Shipment

	Certificate of compliance (including cleaning, certificates for items cleaned to NASA/SSC Std. 79-001)
	No
	No
	--
	--
	1P
	2 Weeks Before Shipment

	Welder Qualifications
	Yes
	Yes
	3P
	3
	--
	--

	Test Reports & Repair Records
	No
	No
	--
	--
	3P
	2 Weeks Before Shipment

	Cleaning Procedures that comply with NASA/SSC Std.79-001 
	Yes
	No
	3P
	4
	--
	--


1
3.0  WORK NOT INCLUDED
3.1
 INSTALLATION OF MATERIALS

3.2
 INSTRUMENTATION

3.3  ANY ITEMS MARKED NOT IN CONTRACT (NIC)
4.0  LIST OF DRAWINGS AND REFERENCES
