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The purpose of this amendment is to issue a revised statement of work (revision 1), to incorporate the questions and answers received from interested firms into the solicitation, to add an additional drawing labeled “Flow Schematic” and to extend the proposal due date to May 15, 2002 at 3:30 pm MST.
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I. Statement of Work entitled Liquid Hydrogen Vessel is deleted in its entirety and the attached statement of work entitled Liquid Hydrogen Vessel Revision 1 is substituted in lieu thereof.

II. An additional drawing labeled “Flow Schematic" referenced  in the revised statement of work is attached.
III. The proposal due date has been extend to May 15, 2002 at 3:30 pm MST.
IV. The following questions and answers are incorporated into the solicitation. 



































































































1. Question:  No specific design (pressure? Temperature? Etc?) or performance specifications were indicated.  Only possible reference to some pre-determined performance expectation was indicated on Page 9 of the Statement of Work which reads, “Inner vessel shall be of ASME SA-240 TP304 construction with 5 layers of super insulation in the vessel annulus.”

Answer:  Please note Revision 1 of the Statement of Work.  The design pressure of the vessel is 150 psi.  The design temperature is –423ºF.

2. Question:  Any performance guarantees?
Answer:  Vessel Annulus shall be capable of maintaining less than 20 microns and shall have a leak rate less than 0.1 micron/hr.

3. Question:  Since this is a replacement for a previously built pressure vessel by Standard Steel and later modified by Cryenco, can the original vessel’s NB be provided in order to obtain copies of both the U & R forms?

Answer:   There are no numbers representing NB registration on the vessel or on the associated documentation.  The original vessel was dissected, in hope that a national board number might be in an area not visible from the exterior of the vessel.  

Standard Steel’s original drawing of the vessel notes a Code Stamp Requirement for the Inner Vessel but no number is listed on the drawing or bill of materials.  The Cryenco As-built drawings list no National Board number or reference.  Chart Industries, formerly Cryenco, was contacted and asked to research archives based on drawing numbers.  They were unable to trace vessels back to 1976 based solely on a drawing number.   

4. Question:  Does the original vessel still currently exist somewhere for actual site review after contract award?

Answer:  No.  The original vessel was cut apart and sections and components were salvaged.

5. Question:  Have all of the CS items already been removed from the damaged vessel and will all of these items be shipped to the selected vendor’s facilities? – i.e. any costing associated with site removal, packaging, and shipping charges to fabricator’s shop shall not be part of the vendors scope.  

Answer:  The customer supplied items, labeled CS, will be packaged and shipped to the fabricator’s shop.  NASA will cover shipping costs from site to fabricator’s shop.   Shipping costs from fabricator’s shop to NASA site are within the vendor’scope.

6. Question:  Is the support structure illustrated on Sketch #31101 Sheet 8 of 8 part of the vendor’s scope of supply.

Answer:  No.  The support structure drawings were provided specifically for vessel dimensioning purposes.  The outer vessel diameter and mounting feet placement are key to placement on the existing support structure.  

7. Question:  The inner vessel of this test dewar is to be rated at 80 psi MAWP.  Is that to also be the design pressure?  What is the operating pressure? What is the design temperature?

Answer:  Please see Revision 1, Statement of Work.  The design pressure of the vessel is 150 psi.  The operating pressure will be less than 50 psi.  Relief devices will be set at 70 psi.  The design temperature is –423ºF.

8. Question:  Is the outer vessel to be ASME Code Design and stamped?

Answer:  ASME code compliance of the outer vessel is not required, however it must meet current CGA standards.

9. Question:  What is the material of construction of the outer vessel?

Answer:  Outer vessel shall be of carbon steel construction.  A36 Carbon Steel is recommended, but not required.  

10. Question:  What is the design criteria for the outer vessel? (Pressure rating and temperature)

Answer:  Shall be capable of maintaining a full vacuum.   Outer vessel shall meet current CGA standards.

11. Question:  Is there a heat leak requirement?

Answer:  Although considerable heat will be lost through conduction along the inner vessel supports and through the manway piping, there is no specific heat leak requirement.  The vessel is not intended for long-term LH2 storage, hence the heat leak rate of the vessel is not a critical specification.  As mentioned in the Statement of Work, a minimum of 5 layers of super insulation are required on the inner vessel.  No visible frost should be noted on the exterior of the vessel when containing liquid hydrogen.

12. Question:  Do you have a seismic requirement for the vessel?

Answer:  Vessel shall be designed for seismic-risk zone 2 (Reference UBC).  The vessel’s support structure has been designed and built per this requirement.

13. Question:  Does the supplier provide relief valves for the dewar?

Answer:  No. Relief valves for the inner vessel will be installed by NASA following delivery.  Inner vessel relief devices will be manifolded to the flanged vent line, shown as Detail J, on Sketch 3 of 8.  

14. Question:  What is the relief pressure to be set?

Answer:  NASA will install relief valve for the inner vessel. Set point of relief valve will be 70 psig.  Inner vessel relief devices will be manifolded to the flanged vent line, shown as Detail J, on Sketch 3 of 8.  

15. Question:  Should there be a rupture disc on the Inner Vessel?  Outer Vessel?

Answer:  NASA will install rupture disc on piping leading from inner vessel.  Outer vessel shall have a vacuum blowout disc that will be provided by the manufacturer.

16. Question:  What type of valve do you require on the vacuum vessel for pumpout of the insulating space?

Answer:   ITT Dia-flow WEIR valve or equivalent.  (Rationale – industry standard)

17. Question:  Is there to be a valve on the manway to allow that space to be evacuated?

Answer:  No.  The NASA supplied cover plate has a valve for purging the space between the cold and warm manways with helium.

18. Question:  What type of seal should be designed for the cold manway?

Answer:  Cold manway seal will be provided by NASA.  Seal will be sent with other customer supplied items.  

19. Question:  What type of seal should be designed for the warm manway?

Answer:   Warm manway seal will be provided by and installed by NASA prior to testing.  Any non-destructive evaluation performed by manufacturer will not require that the warm manway be sealed.

20. Question:  Does the existing manway cover get cold during operation?

Answer:  The enclosed area between the “cold manway” and the “warm manway” will be purged with helium when the vessel contains hydrogen.  The exterior of the “cold manway”  will experience temperatures near those associated with liquid hydrogen, but will not frost over.

21. Question:  Do you have a flow schematic for the dewar system showing all the valving?  

Answer:  A basic flow schematic has been added to the list of files in the solicitation, titled “flow schematic”.  

22. Question:  Should the vacuum annulus be provided with a thermocouple gauge for vacuum monitoring?  What type?

Answer:  Yes.   Hastings DV-6M or equivalent should be provided.

23. Question:  Is the vessel to be supplied with a level gauge?

Answer:  Yes.  A standard level indicator should be provided with a dial gauge.  A tee fitting should be installed on indicator plumbing exterior to the tank, as NASA will install a delta pressure transducer to be used in parallel with the level indicator.

24. Question:  What design criteria should be used for the design of the internal supports?

Answer:  Supports should be capable of withstanding the weight of the internal vessel when completely full of water (approximately 4000 lbs.)  Also should loading associated with transporting vessel from fabricator’s shop to NASA site in New Mexico.

25. Question:  What is the weight of the equipment being added to the dewar interior?

Answer:  The total weight of equipment is approximately 250 lbs.

26.  Question:   Are there any unusual load associated with that equipment?

Answer:  Three turbine pumps will be installed in the bottom of the inner vessel.  The maximum flow rate of each pump will not exceed 225 gpm.  The flow will be discharged through Male Bayonets and Transfer Lines (shown in detail F and H respectively, Sheet 2 of 2) and back into the vessel.   The pumps will run at 11,800 rpm for the duration of the test (up to 4 hours)  The loads associated with the pump flow rates and speeds should be considered when performing weld design for inner vessel manway.

27.  Question:  In what form will the customer-supplied items be supplied?   

Answer:  The customer-supplied components have been removed from the vessel and will be packaged and shipped to the fabricator.

28. Question:  Will the entire existing vessel be sent to the fabricator to cut apart?

Answer:  No.  The vessel has been cut apart.

29. Question:  Will the pieces be cut out by someone taking care to prepare them for re-use, or will they simply be gouged out and given to us to clean up?

Answer:  Care was taken to ensure that the components were not damaged during removal.  Customer supplied components were cleaned up, however some additional clean up work may be required prior to welding.
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