Cryogenic Test Bed Tank 2 Acceptance Test Specification (6-21-2010)

INTRODUCTION

The Cryogenic Test Bed 2 (CTB2) shall be a single tank to enable testing with cryogenic fluids – LH2, LCH4 or LN2 – in a configuration that is capable of testing and evaluating representative Cryogenic Fluid Management (CFM) technologies. The test tank shall be capable of LO2 testing with minor changes of flange and access door seal material.  It differs from the original CTB tank mainly in maximum allowable working pressure (MAWP), which shall be 50 psig, and in the manway access ports.  
CTB2 ACCEPTANCE TESTING 

The contractor (or qualified vendor) shall perform the following acceptance tests on the CTB2 test tank after its construction.  All results and records of testing shall be provided to both the fabricator and the Government in the form of a test report certified by the contractor’s quality control.  Digital photos of major test procedures shall be included in the test report.  The fabricator shall be responsible for transportation of the tank to and from the testing facility.  
1. COLD SHOCK TEST: The test tank shall be cold shocked with Liquid Nitrogen.  The tank is to be submersed into a cryo-test pit filled with LN2, the upper and lower ports open.  The transition into the pit shall take approximately 10 minutes.  The tank would then be pulled from the pit allowing the LN2 to drain off.  The transition time shall be approximately 10 minutes.  A visual inspection shall be done after the cold shock to verify the integrity of the tank.   
2. HYDROSTATIC PROOF PRESSURE TEST: Following the cold shock, the test item shall be proof pressure tested, in accordance with ASME Section VIII, Division 1.  The tank shall be hydrostatic pressure tested at ambient temperature in the operating position for a minimum of 15 minutes.  No structural failure shall occur.  The internal surfaces shall be thoroughly flushed with de-ionized water and dried following the test.  

3. GASEOUS HELIUM LEAK TEST (Internal Vacuum): The overall tank leak test shall be performed by pulling an internal vacuum on the tank while gaseous Helium is sprayed at discrete locations on the tank at potential leak locations. The tank door will be separately wrapped and sealed from the outside to prevent any Helium from entering through the door seals.  The tank shall have a vacuum drawn on the inside by using a roughing pump and then switch over to the mass spectrometer for the test.  The discrete location leak rate measured into the tank shall not exceed 1X10E-7 SCCS He using the mass spectrometer in the vacuum mode.  

4. BUBBLE LEAK CHECK & GASEOUS HELIUM LEAK TEST (Internal Pressure): The helium leak test shall be performed on the test item using a 90/10 mixture of 90% gaseous nitrogen and 10% gaseous helium.  The leak check shall be performed using a bubble leak test solution approved for oxygen service items.  The test item shall be pressurized to 50 psig and the external surfaces, flanges, doors, etc. checked with an oxygen compatible bubble leak check solution and examined for any fuzz and bubble formation.  The test item shall be rotated on the roller test frame to insure that all joints, flanges and doors are examined.  The leak rate shall be measured at discrete penetration locations (to be determined by the customer prior to testing) with a portable, hand-held helium mass spectrometer in the sniffer probe mode and the leak rate shall not exceed 1X10E-5 SCCS He.  

5. CRYOGENIC TEMPERATURE HELIUM LEAK TEST: The cryogenic leak test of the tank shall be performed by pressurizing the tank to 50 psig using 100% gaseous helium and lowering the temperature of the test item (inside an environmental chamber) to approximately -300 degrees F.  At temperature the test item shall be monitored for leakage with the tank sealed in a poly bag with gaseous nitrogen having a dew point of approximately -90 degrees F flowing through the bag at a low flow rate and no more than 2 psig.  The effluent gas flowing through the poly bag shall be monitored to ensure the dew point of the gas is approximately -65 degrees F to ensure moisture is kept to a very minimum amount so as not mask leakage by having moisture freeze on the tank surface.  The effluent gas shall flow into the mass spectrometer and the leakage monitored.  The overall tank leak rate measured into the tank shall not exceed 1X10E-5 SCCS He using the mass spectrometer in the sniffer mode.
