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1.0
SCOPE
This specification provides requirements for procurement and fabrication of ‘Frantz’ screen assemblies used in liquid oxygen, and liquid hydrogen service as specified on the data sheets.  Requirements herein shall govern design, material, fabrication, assembly, inspection, examination, testing, cleaning, packaging and delivery of the specified components.  The government reserves the right to inspect any aspect of the fabrication and testing of this component.

This specification is applicable to 12” size Frantz screen assemblies nominal pipe size, and ANSI B16.5 Class 300 flanges.



The flange type shall be dictated by the piping specifications to be used for the intended service(s) and related equipment connections.

These strainers are not normally used as transmission pipeline strainers.

2.0
APPLICABLE DOCUMENTS
Screen requirements shall comply with the latest edition of the following referenced publications unless shown or specified otherwise:

NASA/SSC Standards and Specification Control Drawings

Stennis Space Center

SSC, Mississippi  39529-6000


SSC STD 79-001
Surface Cleanliness Requirements for SSC Fluid Systems


SSC STD 79-010
SSC Requirements for Materials Used in LOX/GOX Service


SSC DWG 54000-GM30
Specification for Materials used in LOX and GOX Service Exempt from Batch Test Requirements


SSC DWG 54000-GP11
Packaging and Preservation of Cleaned Components

American Society of Mechanical Engineers (ASME) 

United Engineering Center

New York, New York  10017

(212) 705-7722


ASME A182
Specification for Forged or rolled Alloy-Steel Pipe Flanges,




Forged Fittings, and Valves and Parts for High-Temperature Service


ASME A312
Specification for Seamless and Welded Austenitic Stainless Steel Pipe


ASME B16.5
Pipe Flanges and Flanged Fittings


ASME B31.3
Process Piping


ASME Boiler and Pressure Vessel Code

3.0
DESIGN REQUIREMENTS



3.1
GENERAL

All strainers shall be fabricated as specified and in complete compliance with this specification. The screen design configuration shall conform to requirements shown by the sketch in Attachment A and design shall be submitted as part of the vendor’s bid/proposal.   All welding, weld procedures, and weld qualifications, brazing, bracing procedures, and qualifications of persons brazing shall conform to ASME Boiler Pressure Vessel Code Sections II, VIII, and IX.  Brazing process shall also conform to requirements of SSC Standard 34-007 (attached).

Vendor shall submit calculations and test data to verify that screen will not fail under water flow conditions stated below.

Vendor shall perform flow and differential pressure tests, actual applied load tests, or shall provide analytical computations and data to demonstrate that each screen assembly will not collapse under conditions specified in Section 3 and the data sheet of this specification.  The analyses shall include all simplifying assumptions used, margins and methods used to provide conservatism, empirical test data for other similar wire mesh and screen assembly configurations if used, and all reference sources for equations and algorithms used in the analyses; i.e. the analyses shall provide the buyer, NASA, a level of confidence that screens will not fail under operating conditions that is equal to or better than confidence level obtained by actual tests.  All analyses shall properly account for material property variations and uncertainties associated with heat affected zones and filler metal regions at the welded and brazed joints.  Combinations of actual tests and analyses to support and complement each other are also permitted as well as encouraged.

Detailed design configuration, calculations, and test plans for the screen design shall be provided within 2 weeks after award of contract.  Test data shall be provided for review one month prior to shipment of hardware.

The purchaser shall be promptly notified of any dimensional or material alterations made by the fabricator.  The purchaser’s approval must be obtained prior to fabrication.

All welding shall be done using the gas tungsten arc weld (GTAW) process to assure weld joint efficiency and quality.

The Frantz Screen Assemblies will be installed such that the fluid flow passes through wire cloth prior to passing through the supporting structure.  However, all brazing and welding shall be of high quality workmanship such that:

· Water and service media can flow through screens at velocities up to 50 feet per second without causing any damage, fatigue yielding of any brazed attachment from flow induced vibrations and flow forces.

· Wire cloth and brazings shall not separate from wire cloth retaining structure under reverse water flow at flow velocity of 25 feet per second for a one second maximum duration.
Screen design shall also be able to withstand fluid swirl conditions at the inlet with swirl rotational angular velocities as high as 60 RPM (360º per second).

3.2        MATERIALS OF CONSTRUCTION

3.2.1
Wire Cloth
Acceptable and available wire cloth material types, dimensions, and data are listed in Table 1:

TABLE 1, WIRE CLOTH

	Service
	Material
	Mesh
	Wire Diameter (inches)

	LOX
	304L/316L, 321, 347 S/S
	30X30
	0.0065

	LH
	304L/316L, 321, 347 S/S
	60X60
	0.0060


Wire cloth shall be fabricated using a twilled weave pattern.



3.2.2
 Support Structure
The support structure or its members shall be no less than 0.75” in thickness.

The support structural members, screen retainer ring, supporting wire meshes, and fine wire mesh shall be brazed at all points of contact and as needed to withstand all load conditions stated or determined in accordance with section 3.1.  All structural members used to support fine and coarse wire mesh material shall be AMS 5525 Allegheny Ludlum A286 or buyer approved alternate material.  All brazing shall be done in a hydrogen atmosphere.  Brazing material shall be AMS 4775 Non-Hydrogen embrittling and ASME listed for -423o F temperature.

Detailed load calculations shall be submitted to show that the support will not fail or permanently deform (yield) under the maximum allowed fluid flow pressure differentials stated on the datasheets.



3.2.3
Wire Cloth Retainer
A ¾” x ¾” size mesh screen wire cloth retainer with 0.063” or larger diameter wire diameter shall be utilized to prevent failure or permanent deformation of the wire cloth under reverse flow conditions.  The wire cloth retainer shall be permanently attached to the screen retainer support ring or to a wire cloth retainer support ring that is mechanically attached to the screen retainer support ring.  The wire cloth retainer material shall be 321 or 347 stainless steel.  The wire cloth retainer shall be fabricated with a plain square weave pattern.


 
3.2.4
Screen Retainer Support Ring
The screen retainer support ring and wire cloth retainer support ring shall be fabricated from 304L, 316L, 321, or 347 stainless steel and as shown in the enclosed drawings.  If used, the wire cloth retainer support ring shall be mechanically connected to the screen retainer support ring.

3.2.5
Installation Information
Each Frantz Screen Assembly will be installed between and held in place with two ANSI B16.5 300# class raised face flanges with two flexitallic gaskets, one on each side of the screen, within the pipe system.  The flexitallic gaskets used will be of the type specified in piping specification 110GK-GM13, NCK2 pipe class.

The screen assembly design configuration shall enable complete installation and removal of the screen assembly with 2 3/8” spacing between faces of flanges used to retain the screen assembly in the pipe system.

3.3
FINISH
All strainers shall be furnished free from injurious defect and have a workmanlike finish. 

When strainers are specified for oxygen service, they shall be completely deburred on all sides of the perforations.

The detailed specifications sheets list all cleaning requirements.

Gasket mating surface finish shall be 125 AARH.

3.4 EQUIPMENT TAG NUMBER

Strainers shall be identified with equipment tag number (SC-10A01-LO, etc.). 

4.0
EXECUTION
4.1 MARKING

The O.D. surface of the strainer shall be partially red in color for high visibility and contain the fabricator’s nameplate.

The fabricator shall identify all strainers with the following information stamped on the telltale portion of the strainer.  All stamps shall be 100% legible.

· Strainer style

· Size (ANSI flange) (or other, see 1.2 paragraph 2)

· Flange rating (ANSI class)

· Screen retainer, wire cloth, wire cloth retainer, and supporting honeycomb structure materials

· Flow direction (on no less than four equally spaced locations on the screen retainer support ring outside diameter)

· Mesh size of wire cloth

· Purchase order number

· The equipment tag number

4.2 SPECIFYING

Design parameters, other than those listed on the applicable sheets, should be cleared through the Construction Manager to assure acceptability and availability.


 
5.0
SUBMITTALS
The following submittals are required as part of this specification:

1. Bid proposals must include the following information:

a) scaled conceptual design drawings including the configuration of each screen assembly as installed between the two mating hubs used to position and retain the screen assembly in the pipe system  (actual geometric dimensions can be nominal or approximated pending final design calculations and analyses)

b) predicted pressure drop across the screen for the flow conditions stated on the data sheets

c) proposed materials of construction

d) locations of clearance and interference fits with approximate value or range of the interferences or clearances

e) an outline and a general description stating the proposed testing procedures and analysis methods in accordance with requirements in the “Testing” section in this specification.  The general description shall provide sufficient detail to provide the buyer a complete understanding of what will be performed, such that detailed test procedures could be developed from the description, and such that analytical methods are understood by the buyer.

2. Vendor shall provide all analyses and detailed test procedures within one month after award of contract.  Buyer reserves the right to one review and critique where comments are provided within one week after receipt.  Vendor is required to exercise good faith and sound engineering practices to assure that final design of screens will meet all requirements in this specification.

3. Vendor shall provide scale detailed design drawings prior to start of fabrication.  A detailed drawing that depicts the screen assembly as installed between the mating hubs shall also be provided.  The detailed design drawings shall include design details that depict materials of construction and all required modifications, including dimensional and angular tolerances, to Reflange T or R-Con hubs for positioning and retaining the screen assembly within the pipe system.  Buyer reserves the right to provide review comments one week after receipt of these drawings.

4. All weld and brazing procedure specifications (WPS’s) and their supporting procedure qualification records (PQR’s) shall be provided by vendor for review and comment two weeks prior to start of any welding or brazing work.

5. Materials of construction that differ from the specification requirements described in paragraph 4.0.  Buyer approval required.

6. Cleaning and verification procedures for review and comment in accordance with paragraph 6.0.

7. Test reports documenting the results of tests described in paragraph 7.0 within 1 week after completion of tests.

8. CMTR’s (certified material test reports) for all materials used in fabrication, including weld filler wire to be delivered with the hardware.
9. Certificates of conformance as described in paragraph 9.0.

10. A copy of all calculations associated with the hardware.

Unless otherwise specified the vendor shall ensure that their submittals are received by NASA a minimum of two weeks prior to the start of work governed by the respective submittal.  This will enable NASA to review the submittal to ensure compliance with the requirements of the specification and to provide feedback to the contractor in a timely fashion.  A vendor that commences work without a NASA review to ensure compliance of the submittal with the specification assumes all risks associated with rework, delay and other effects resulting from a nonconforming article should a subsequent review reveal that the vendor’s submittal did not comply with the requirements of the specification.

The submittals, when appropriate, may be submitted in electronic form instead of paper form (hard copies).  When hard copies are submitted, 3 copies of each submittal are required.


 
6.0
ATTACHMENTS
Appendix A – Sketch of Frantz Screen Assembly

Appendix B – Individual Data Sheets

APPENDIX A

SKETCH OF FRANTZ SCREEN ASSEMBLY
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APPENDIX B

INDIVIDUAL DATA SHEETS

SCREEN DATA SHEET # SC-10A2691-LO     

	SCREEN TYPE
	FRANTZ SCREEN – WAFER TYPE TO FIT BETWEEN 300# ANSI RAISED FACE FLANGES

	FLUID

      
	LIQUID OXYGEN

	
	% VAPOR BY WEIGHT
	0

	
	MOLECULAR WEIGHT
	32

	
	DENSITY  (LB/CF)
	70.36

	
	VISCOSITY (LB/FT-HR)
	0.4275

	FILTRATION LEVEL (MICRONS):
	

	
	NOMINAL
	*

	
	ABSOLUTE
	682

	DESIGN PRESSURE (PSIG)
	400

	DESIGN TEMPERATURE (F)
	-320 TO +100

	RATED FLOW (LBM/SEC) 
	

	
	MAXIMUM
	1400 LBM/SEC

	OPERATING PRESSURE DROP
	* 10 PSID MAXIMUM ALLOWED @ MAX. FLOW

	ELEMENT FILTERING AREA (SQ. IN.)
	*

	CONNECTIONS:
	300# ANSI FLANGE

	 SIZE
	12”

	SCREEN MATERIAL
	

	
	WEAVE PATTERN (WIRE CLOTH)
	TWILLED

	
	RETAIN WEAVE
	PLAIN SQUARE

	
	MESH (WIRE CLOTH)
	30X30

	MANUFACTURER
	ERBE OR EQUAL

	
	MODEL OR FIG. NO.
	*

	P&ID NUMBER
	PSK-E1-2002-FAC SHEET 1

	REMARKS
	CLEAN PER NASA/SSC STD 79-001 TO LEVEL 1X

	
	
	* ITEMS TO BE FILLED IN BY MANUFACTURER

	NO. OF FILTERS / STRAINERS
	1

	FILTER/STRAINER TAG NUMBERS:
	SC-10A2691-LO


SCREEN DATA SHEET # SC-10A2282-LH     

	SCREEN TYPE
	FRANTZ SCREEN – WAFER TYPE TO FIT BETWEEN 300# ANSI RAISED FACE FLANGES

	FLUID

      
	LIQUID HYDROGEN

	
	% VAPOR BY WEIGHT
	0

	
	MOLECULAR WEIGHT
	2.016

	
	DENSITY  (LB/CF)
	4.3937

	
	VISCOSITY (LB/FT-HR)
	.0489

	FILTRATION LEVEL (MICRONS):
	

	
	     NOMINAL
	*

	
	     ABSOLUTE
	271

	DESIGN PRESSURE (PSIG)
	400

	DESIGN TEMPERATURE (F)
	-423 

	RATED FLOW (LBM/SEC)     
	

	
	MAXIMUM
	225

	OPERATING PRESSURE DROP
	* 30 PSID MAXIMUM ALLOWED @ MAX. RATED FLOW

	ELEMENT FILTERING AREA (SQ. IN.)
	*

	CONNECTIONS:
	300# ANSI FLANGE

	 SIZE
	12”

	SCREEN MATERIAL
	

	
	WEAVE PATTERN (WIRE CLOTH)
	TWILLED

	
	RETAIN WEAVE
	PLAIN SQUARE

	
	MESH (WIRE CLOTH)
	60X60

	MANUFACTURER
	ERBE OR EQUAL

	
	MODEL OR FIG. NO.
	*

	P&ID NUMBER
	PSK-E1-1002-FAC 1/3

LINE 12”-LH-10A1059-ACK3 TO CELL 3

	REMARKS
	CLEAN PER NASA/SSC STD 79-001 TO LEVEL 2X

	
	
	* ITEMS TO BE FILLED IN BY MANUFACTURER

	NO. OF FILTERS / STRAINERS
	1

	FILTER/STRAINER TAG NUMBERS:
	SC-10A2282-LH


SCREEN DATA SHEET # SC-10A2692-LH     

	SCREEN TYPE
	FRANTZ SCREEN – WAFER TYPE TO FIT BETWEEN 300# ANSI RAISED FACE FLANGES

	FLUID

      
	LIQUID HYDROGEN

	
	% VAPOR BY WEIGHT
	0

	
	MOLECULAR WEIGHT
	2.016

	
	DENSITY  (LB/CF)
	4.3937

	
	VISCOSITY (LB/FT-HR)
	.0489

	FILTRATION LEVEL (MICRONS):
	

	
	     NOMINAL
	*

	
	     ABSOLUTE
	271

	DESIGN PRESSURE (PSIG)
	400

	DESIGN TEMPERATURE (F)
	-423 

	RATED FLOW (LBM/SEC)
	

	
	MAXIMUM
	225

	OPERATING PRESSURE DROP
	* 30 PSID MAXIMUM ALLOWED @ MAX. RATED FLOW

	ELEMENT FILTERING AREA (SQ. IN.)
	*

	CONNECTIONS:
	300# ANSI FLANGE

	 SIZE
	12”

	SCREEN MATERIAL
	

	
	WEAVE PATTERN (WIRE CLOTH)
	TWILLED

	
	RETAIN WEAVE
	PLAIN SQUARE

	
	MESH (WIRE CLOTH)
	60X60

	MANUFACTURER
	ERBE OR EQUAL

	
	MODEL OR FIG. NO.
	*

	P&ID NUMBER
	PSK-E1-1002-FAC

LINE 12”-LH-0083-ACK3 TO CELL 2

	REMARKS
	CLEAN PER NASA/SSC STD 79-001 TO LEVEL 2X

	
	
	* ITEMS TO BE FILLED IN BY MANUFACTURER

	NO. OF FILTERS / STRAINERS
	1

	FILTER/STRAINER TAG NUMBERS:
	SC-10A2692-LH
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