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1.0  SCOPE
This specification provides requirements for 6,000 psig rated in-line gas filters used in helium and nitrogen service.  Requirements herein shall govern design, material, fabrication, assembly, inspection, examination, testing, cleaning, packaging and delivery of the specified components.  These filters may be used upstream of a hydrogen peroxide system, therefore the piece parts shall be compatible with H202 up to 98% concentration.

2.0  APPLICABLE DOCUMENTS
Filter 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

NASA/SSC STD
Facility Cleanliness Requirements for Propellants,

79-001


Gas and Hydraulic Systems

NASA/SSC DWG
Filters, High Pressure, Gas General

54B00-GG00

NASA/SSC DWG
Element, Filter, Gas General

54B00-GG01

NASA/SSC DWG
Packaging and Preservation of Cleaned Components

54000-GP11




American Society of Mechanical Engineers (ASME)




United Engineering Center




New York, New York  10017




(212) 705-7722

ASME B31.3  
Process Piping; ASME Code for Pressure Piping




American Society for Testing and Materials




100 Barr Harbor Dr.




W. Conshohocken, PA 19428-2959




(610) 832-9500   fax (610) 832-9555

3.0  FILTER ASSEMBLY DESIGN REQUIREMENTS
The filter shall be designed, fabricated, and assembled in accordance with NASA/SSC Drawing 54B00-GG00 Latest Rev except as follows:

a.) Delete requirements for MS 29512 seal ring in sections 2 and 12

The element shall be built to NASA/SSC Drawing 54B00-GG01 Latest Revision with the exception of sections 6 and 13.  The filter element shall be designed and fabricated to conform to performance and test requirements of section 7.0 and the individual filter assembly data sheet.

Pressure ratings for the components are specified on individual data sheets.  The filter shall be designed such that the burst pressure is at least four times the design pressure.  The filter body/housing and all pressure containing parts of the filter assembly shall be designed and fabricated in accordance with the ASME Boiler and Pressure Vessel Code, Section VIII, Division 1 or 2, except that the pressure rating of end connections may conform to ANSI/ASME B31.3.  Specific end connection shall be per attached data sheets.

The filter assembly design shall incorporate the use of seals that assure all fluid media that flows through the filter assembly passes through the wire cloth of the filter element; i.e. no fluid leakage or flow around and bypassing the filter element wire cloth.  Each filter shall be designed to allow precision cleaning.
Each filter shall be equipped with two differential pressure measurement ports with each port having an internal MS33649-4 female connector.  One differential pressure measurement port shall be routed to the inlet side of the filter with the other port routed to the outlet side of the filter such that pressure drop across the filter element can be measured with a differential pressure gage.  This gage with associated tubing and valves will be provided by others.  

All internal surfaces of screens, hubs, and filters, wetted by service media, (except for wire cloth and wire mesh) shall be 125 RMS or smoother for proper precision cleaning.

Conceptual drawings depicting the proposed filter design including the materials of construction shall be submitted to NASA for review prior to fabrication of parts to ensure compliance with the specification.

Final detail drawings are required as part of the final submittal package.  The drawings shall include the following:

1. A detailed cut-away scaled depiction of the filter identifying all piece parts by description and part number.  The materials of construction of all piece parts including their generic description and applicable specification shall also be included.

2. Pressure ratings, end connections, proof pressure, operating pressure, operating temperature, locator number, maximum clean pressure drop at maximum flow rate, and micron rating of the filter.

3. An overall drawing of the filter assembly depicting the envelope dimensions.

4.0  FILTER ASSEMBLY MATERIALS
All metallic materials exposed to the ambient external environment shall be corrosion resistant austenitic stainless steel per the data sheets.

All pressure containing piece parts shall be machined forgings, bar or rod stock provided they meet the strength requirements per the Code.  No castings are permitted for any pressure containing part.

Certified material test reports (CMTR’s) shall be provided for all metallic materials used in fabrication, including weld filler wire.  Traceable heat numbers shall be provided for all forged materials.

All non-metallic piece parts, are limited to PTFE, Kel-F or Viton A at service temperatures that range from –100oF to +200oF.  These parts must retain all the required physical, chemical, and thermal properties required for intended function and application.
Materials of construction which differ from the materials recommended on the individual data sheets require specific review and approval by the buyer, NASA Contracting Officer.

5.0  WELDING AND WELD INSPECTIONS
No welds on the pressure shell are allowable.  Submittals shall identify welding or brazing procedures and materials used in construction of the element.

6.0  FILTER ASSEMBLY LUBRICANTS
Fluid lubricants and other fluids used to assemble the filter assembly after the final cleaning are limited to Halocarbon 25-5S grease or Dow Corning 111.

7.0  CLEANING
The filter assembly shall be cleaned to the appropriate cleanliness level identified on the Data Sheet in accordance with SSC Standard 79-001.  The manufacturer shall submit a cleaning and verification procedure subject to approval by the Government before any work is performed.  Individual cleanliness certification cards identifying the component locator number, serial number, and clean level are required for each component.

8.0  TESTING


8.1  Filter
All filter assembly testing shall be performed in accordance with NASA/SSC Drawing 54B00-GG00 Latest Rev. sections 18, 19, 20, and 21.


8.2  Element
All testing of filter elements shall be in accordance with NASA/SSC Drawing 54B00-GG01 Latest Rev. with the exception of sections 6 and 13.  Element collapse pressure is specified on the data sheet.  The filter elements shall be capable of withstanding a differential pressure specified as “Element Collapse Pressure” on the individual filter data sheet or a higher differential pressure across the element in either direction without collapsing or incurring any permanent deformations to the element.
9.0  PACKAGING AND DELIVERY
All components cleaned to NASA/SSC Standard 79-001 shall be packaged and preserved at its specified clean level in accordance with NASA/SSC Drawing 54000-GP11 Packaging and Preservation of Cleaned Components.  All components shall be treated as LO/GO components with regards to packaging requirements (section 3.3).

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

The manufacturer shall be responsible to prepare shipment of components to arrive undamaged with cleanliness intact.

10.0 OPERATIONS AND MAINTENANCE MANUALS

Operations and maintenance manuals shall be provided to fully describe and illustrate all procedural steps required to disassemble and reassemble each filter.  Special notes and cautions required to prevent damage to piece parts during precision cleaning shall also be included in described procedures.  Any special (non-standard) tools required for filter disassembly and reassembly shall be described in procedures and shall also be provided as deliverables with the filters.

11.0  WARRANTY
The filter assembly furnished under this specification shall be new equipment purchased from the original equipment manufacturer or their authorized distributor.

The vendor shall supply a certificate of conformance with the filter assembly certifying that the filter assembly has met all of the requirements of this specification.

The filter 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 the receipt of notice from the Government of failure of any part of the guaranteed equipment during the guaranty 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.

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

1. Conceptual and final drawings as specified in section 3.0; conceptual or catalog cut drawings shall be provided with bid/proposal prior to contract award.

2. Metallic materials of construction that differ from the specification requirements described in section 4.0; shall be submitted with bid/proposal prior to contract award.

3. Non-metallic materials of construction other than as specified in section 4.0 and section 6.0 shall be submitted with bid/proposal prior to contract award.

4. Requests for Government furnished non-metallic materials as described in section 4.0.

5. CMTR’s for all metallic materials including weld filler metal/wire.

6. Certification records for non-metallic materials as described in section 4.0.

7. Requests for materials or materials selection assistance from NASA as described in section 4.0.

8. WPS’s and supporting PQR’s for all weldments per section 5.0.

9. Cleaning and verification procedures in accordance with section 7.0.

10. Cleanliness certification records in accordance with section 7.0.

11. Test procedures in accordance with section 8.0.

12. Test reports documenting the results of tests described in section 8.0.

13. Packaging procedures as described in section 9.0.

14. Operation and maintenance manuals as described in section 10.0; shall be provided with delivery of filter assemblies.

15. All required non-standard special tools needed for filter assembly and disassembly per section 10.0; shall be provided with delivery of filter assemblies.

16. Certificates of conformance as described in section 11.0.

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.

Appendix A

  DATA SHEETs

Component Requirements Sheet

E3 Upgrade Program

GN2 Pressurization System

LOCATOR NUMBER

DRAWING NUMBER
DESCRIPTION

GF-15B3107-GN


PSK-E3-3001-FAC

H202 Run Supply, Cell 1

GF-15C3407-GN


PSK-E3-3001-FAC

H202 Run Supply, Cell 2

Quantity:  2 ea.

CONSTRUCTION

Component Type:  Filter, in-line type, gas service

Size:  4”

End Connections:  Reflange R-Con or Equal, Schedule XXS

Housing Material:  304, 316, or 347 series SS

Element Material:  304, 316, or 347 series SS

Soft-goods:  See Section 4.0

SERVICE

Media:  Gaseous nitrogen (GN2) or gaseous helium (GHe)

Design Pressure:  6000 psig (ANSI Class 2500)

Design Temperature:  -60( to 120(F

Maximum Flow Rate:  64.4 lb/sec of GN2 at 6000 psig and 70(F

Maximum Allowable Pressure Differential at Max. Flow Rate:  50 psid

Maximum Filter Element Collapse Pressure:  Vendor to specify

Filter Element Rating:  100 microns (absolute)

Pipe Nominal Diameter and Schedule:  4” Schedule XX

SPECIAL REQUIREMENTS

Cleanliness Level:  1XX, per SSC STD 79-001

Packing:  Per 54000-GP11, Section 3.3

Other:  Customer requires all materials of construction to be approved prior to fabrication/shipment.

 Component Requirements Sheet

E3 Upgrade Program

GN2 Pressurization System

LOCATOR NUMBER

DRAWING NUMBER

DESCRIPTION

GF-15E3052-GN


PSK-E3-3001-FAC


JP8 Run Supply

Quantity:  1 ea.

CONSTRUCTION

Component Type:  Filter, in-line type, gas service

Size:  2”

End Connections:  Reflange R-Con or Equal, Schedule XXS

Housing Material:  304, 316, or 347 series SS

Element Material:  304, 316, or 347 series SS

Soft-goods:  See Section 4.0

SERVICE

Media:  Gaseous nitrogen (GN2) or gaseous helium (GHe)

Design Pressure:  6000 psig (ANSI Class 2500)

Design Temperature:  -60( to 120(F

Maximum Flow Rate:  19.5 lb/sec of GN2 at 6000 psig and 70(F

Maximum Allowable Pressure Differential at Max. Flow Rate:  50 psid

Maximum Filter Element Collapse Pressure:  Vendor to specify

Filter Element Rating:  400 microns (absolute)

Pipe Nominal Diameter and Schedule:  2” Schedule XX

SPECIAL REQUIREMENTS

Cleanliness Level:  1XX, per SSC STD 79-001

Packing:  Per 54000-GP11, Section 3.3

Other:  Customer requires all materials of construction to be approved prior to fabrication/shipment.

Component Requirements Sheet

E3 Upgrade Program

GN2 Pressurization System

LOCATOR NUMBER

DRAWING NUMBER

DESCRIPTION

GF-15E3026-GN


PSK-E3-3001-FAC


GN Site Supply

Quantity:  1 ea.

CONSTRUCTION

Component Type:  Filter, in-line type, gas service

Size:  2.0”

End Connections:  Reflange R-Con or Equal, Schedule XXS

Housing Material:  304, 316, or 347 series SS

Element Material:  304, 316, or 347 series SS

Soft-goods:  See Section 4.0

SERVICE

Media:  Gaseous nitrogen (GN2) or gaseous helium (GHe)

Design Pressure:  6000 psig (ANSI Class 2500)

Design Temperature:  -60( to 120(F

Maximum Flow Rate:  10 lb/sec of GN2 at 6000 psig and 70(F

Maximum Allowable Pressure Differential at Max. Flow Rate:  50 psid

Maximum Filter Element Collapse Pressure:  Vendor to specify

Filter Element Rating:  100 microns (absolute)

Pipe Nominal Diameter and Schedule:  2” Schedule XX

SPECIAL REQUIREMENTS

Cleanliness Level:  1XX, per SSC STD 79-001

Packing:  Per 54000-GP11, Section 3.3

Other:  Customer requires all materials of construction to be approved prior to fabrication/shipment.

