NNS08234446R Liquid Hydrogen Run Tank Vendor Questions and Responses

Question 1.   What is the method of operation of this tank?

Response:  Nozzles A and B will be either: a.) connected directly to a vacuum jacketed valve or b.) a vacuum jacketed section of piping with a vacuum jacketed valve at the opposite end of this piping.  The valves connected to or immediately upstream/downstream of tank nozzles will remain in the closed position for most of the time and will only be opened as needed during and after the thermal conditioning of connected pipelines and during transfer of cryogenic liquid to and from the vessel.
Question 2.  Should the International Building Code (IBC) be used to design the vessel instead of the   StandardSouthern) Building Code (SBCC), since the SBCC has been replaced with the IBC?

Response:     Yes, replace SBCC with IBC.
Question 3.    Should the static head of water be in both horizontal and vertical orientation?

Response:     Yes, account for static head of water with vessel in both the horizontal and vertical orientation.

Question 4.   Is the outer vessel plate to be purchased standard or normalized?

Response:  Normalized plate is only required where conditions stated in ASTM A516 require this to be done, where plate thickness exceeds 1.5” or notch-toughness testing of the plate material is required.  Standard plate material can be used where allowed under ASTM A516.
Question 5.  What piping is required and what are the loads imposed by fire protection piping?  Is it a wet or dry system?

Response:  Prospective bidders may assume that the required wall thickness(es) specified for the outer vessel and stated details in this section [2.2.11.d)] provide strength margins to withstand loads applied by the fire protection (deluge water) piping.  Others will perform analyses to determine where and how fire protection piping can be attached to the outer vessel for cases and locations where this is necessary or the most or only practical means of supporting these pipelines.  Vessel manufacturer is expected to provide detailed drawings that will enable others to perform the needed analyses.  3/8” or ½” fillet welds shall be used to attach 3’ x 3” x ½” angles to outer vessel.  These welds shall be continuous such that moisture cannot enter regions/gaps/cavities between the angle members and outer vessel.
Question 6.  What are the design provisions for mounting supports and the design load of the platform?

Response:  Prospective bidders may assume that the required wall thickness(es) specified for the outer vessel and stated details in this section [2.2.11 e)] provide strength margins to withstand loads applied by these walkways and platforms.  Others will perform analyses to determine where and how walkways and platforms can be attached to the outer vessel for cases and locations where this is necessary or the most or only practical means of supporting these items.  Vessel manufacturer is expected to provide detailed drawings that will enable others to perform the needed analyses. ½” fillet welds around entire perimeter of pads shall be used to attach 6” x 6” x ½” pads to outer vessel.
Question 7.  Please define these pipe loads?

               Response:  These loads are not available at this time.  For contractual and bidding purposes, refer to answers stated above in response to question 6.
Question 8.  Is the 30” manway on the outer vessel exposed to the 250 psig tank pressure?

Response:  No, 15-psig is the maximum internal pressure and 16-psig is the maximum external pressure that the vacuum closure around the manway, Nozzle “C,” will be subjected to.   Relief device(s) for this closure shall be sized and designed to assure internal pressure does not exceed 15-psig.  Tank manufacturer is to provide design calculations for the relief device(s).
Question 9.   Should Nozzle A (Figure 2, Section AA) be designed with a cone between the tank and the 18” pipe?

Response:  A cone may be used at the discretion of the tank manufacturer, but it is not required.  Conical section shown in Figure 2 is for illustration purposes only and is not intended to levy a requirement for a conical section.
Question 10.  Should there be a high and low penetration in the inner vessel for hydrostatic testing when the tank is in the horizontal position?

Response:  There are practical ways to feed in pressurant gas into and remove liquids from (large open volume inside the) inner vessel without the additional (high and low point) nozzles while the vessel is in the horizontal position.  Use of curved stand pipe connected to blind flange attached to one of the vessel nozzles positioned at higher elevation (above vessel axial centerline) during the hydrostatic pressure test is a suggested method to feed in and vent out pressurant gas.  Bubbling pressurant gas through upper portion of the water and pressurized draining of water through a lower elevation nozzle are also acceptable.  Precision cleaning vendors also have the capability to vacuum and wipe out water and liquid cleaning solvents from low points inside vessel while in horizontal position.

Question 11.  Nozzles A and B , “Nozzle shall have a weld stub-out.”  Can NASA define this stubout?

Response:  Sections 2.3.8.6 and 2.3.8.7state that the vacuum closures for these nozzles shall have a weld stub-out and end preparation so that the end flange shown in Figure 5 can be fabricated and installed by others.  This stub-out includes an end preparation, such as a pipe section, disk, or ring with an end bevel, that will enable others to attach the end flange shown in Figure 5 to each of the vacuum closures around Nozzles A and B.

Question 12.  Are all three nozzles “I, J, and K” required if only one vacuum space is provided for the LH2 run tank?

Response:  Yes, because perlite insulation may used in the vacuum annulus between the inner and outer vessels; possible need to sample vacuum levels and moisture level and check perlite condition at multiple locations.  [Specification does not mandate use of MLI, multi-layer insulation, and use of perlite may be needed or desired.]

Question 13: Are nozzles “Q and N” required for a vacuum insulated tank?

Response:  Yes, because perlite insulation may used in the vacuum annulus between the inner and outer vessels. [Specification does not mandate use of MLI, multi-layer insulation, and use of perlite may be needed or desired.]

Question 14.  What are the NDT requirements for the outer vessel weld joints?

Response:  As currently written, 100% radiographic inspection for pressure retaining and full penetration welds is required for all welds accessible to this type of inspection.  100% ultrasonic shear wave inspection is required for all pressure retaining welds that are not accessible to radiographic inspection.  Although not stated, 100% visual inspection is also required for all outer vessel welds.  Bidders may quote price reduction for radiographic inspection of 10% of randomly selected pressure retaining welds on the outer vessel, where an additional 20% of welds will need to be radiographically inspected in the event that one or more welds fail the inspection.
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Question 15.  Is it a requirement to use a hemispherical head as the top of the tank?  Is a 2:1 ellipsoidal head acceptable?

Response:  Use of ellipsoidal, hemispherical, or both types of heads as permitted by ASME BPVC Section VIII Div. 1 are acceptable.  Use of one type of head at the top and another type of head at the bottom of the tank is also acceptable.
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Question 16.  Are the Tank Support attachment points to the tower structure fixed?  What are the footprint dimensions?

Response:  The attachment points on the tower structure are sized to accomodate a 20” x 20” x 2.5” thick plate at the bottom of each of the four support legs on the vessel.  Size and spacing of bolts through each plate are to be based on the following load criteria:
1.  DL =Dead wt = 300 kips = total dead wt including the tank, tank support structure, and anything else support from the tank such as stairs, ladders, platforms, piping, etc. 
2.  PL = Propellant load = 150 kip 
3.  WL = Wind Loads = 72 kips applied 39’-6” ft above bottom of tank support  (based on IBC 2003 130 mph, Cat II, Exposure C) 

4.  E = Seismic loads per IBC  

5.  Wg = Water gauge test = 1000 kips 
 
Load Combinations
1.  DL + .1PL 
2.  DL + PL 

3.  DL + WL + .1PL 

4.  DL + .25WL + PL 
5.  DL + Wg 
6.  DL + E + PL
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Question 17.  Is a cage to be provided around the ladder?

Response:  No.
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            Question 18.  What is the purpose of the spacer between inner and outer vessel?

            Response:  Each spacer is to enable either collection of fluid samples from inside the inner vessel or connection of pressure gages and transducers in order to measure pressure inside the inner vessel.  Refer to section 2.3.8.8 and 2.3.8.9 (Bulkhead fittings “Q, R1, and R2”).
Question 19.  Are there any grounding requirements for the LH2 tank?

Yes, but this will be determined by others and selected pads (doubler plates), angle members, or structural members welded to the outer vessel will be used to attach grounding fixtures.  Prospective bidders can assume that requirements already stated in specifications will enable others to attach the needed grounding conductors to the vessel.

Question 20.  Can fabrication start prior to receipt of all material” (i.e. roll plates prior to start receipt of nozzles)    
Response:  Yes, but tank manufacturer is cautioned about ordering any materials that deviate from those stated in specifications.  If tank manufacturer plans to use a material that differs from what’s stated in specifications or where specific requirements are in question, written approval from NASA should be obtained prior to ordering the material(s).  Otherwise, the manufacturer assumes the full risk and cost of replacing rejected material.
Question 21.  What type of crane will be used at Stennis Space Center to off land tank?  What is the capacity, beam length etc…?   

Response:  This is not known at this time.  Provide the required lift capacities, beam length, and reach in the submitted lift plan and assume that cranes will meet the requirements stated in the lift plan.

Question 22.  Will lift be accomplished with a single or multiple cranes?

Response:  Two cranes will be used to off-load vessel from barge, railcar, or truck at delivery point at Stennis Space Center.  Two cranes will be used to rotate vessel from horizontal orientation to vertical orientation where one of the two cranes will be able to lift full weight of the vessel.  Vessel will be lifted in vertical orientation into test stand with one crane.  Tank manufacturer is to provide: a) a lift plan with vessel in horizontal orientation using one crane, b) a lift plan with vessel in horizontal orientation using two cranes, c.) a lift plan to rotate vessel from horizontal to vertical orientation using two cranes, and d.) a lift plan to lift vessel in vertical orientation with one crane.

Question 23.  What is the minimum depth of water at Stennis site?

Response:  The minimum depth of all navigable waterways in the canal system at Stennis Space Center is 15-ft.  However, access to the Stennis Space Center canal system from the Gulf of Mexico and inland waterways in the New Orleans region is via the East Pearl River where the minimum depth is 8.5-ft.

Question 24.  What is the narrowest width of the canal at Stennis site?

Response:  The narrowest width for waterway passage into the Stennis Space Center canal system is the inside width of the locks which is 105-ft.  However, to access the SSC canal system barges will have to pass through the Highway 90 bridge in Pearlington, MS on the East Pearl River where the minimum width is 80-feet.
Question 25.  Will mill finish on the inner vessel plates be sufficient?

Response:  The finish for inner vessel plate materials shall be No. 1 or No. 4 per ASTM A480 (referenced by ASTM A240 in specification).

Question 26.  What is the direction of the prevailing wind at the A-3 site?

Response:  Use the data for New Orleans, LA and Biloxi, MS in this website: 
http://www5.ncdc.noaa.gov/documentlibrary/pdf/wind1996.pdf 
