LAT CDR RFA #23 Response

Action Requested:

Capture thermal testing requirements which apply at observatory level thermal testing in the ICD with Spectrum Astro (ramp rate, etc..).  The same attention should be given to capture all LAT unique requirements for all observatory level tests.

Supporting Rationale:

Necessary to capture all observatory test requirements to keep instrument safe in the Spacecraft-LAT ICDs.

Response:

The following list contains relevant LAT requirements at the observatory level, and defines where they are documented. 

1. General Ambient Ground Testing/RF Compatibility/EMI/Launchbase 

Ground Cooling:  Under ambient conditions, the LAT may require supplemental ground cooling during periods of extended testing.  The supplemental cooling comprises of XLAT cooling tubes (fly-away) and Grid-wing cooling tubes (removable).  The inlet/outlet locations are bounded by the SC-LAT ICD, Appendix A, “LAT MGSE Stayout” drawing.  The SC-LAT ICD also requires that “The LAT is responsible to provide equipment necessary for all special cooling or heating equipment required for the LAT.”
Humidity:  The CsI crystals used in the LAT calorimeter may be damaged if exposed to relative humidity above 45%.  The SC-LAT ICD states the relative humidity requirement, action to be taken to protect the LAT if the requirement is exceeded, who is responsible for purge activities during Observatory I&T, and who is providing the purge equipment.

“During Observatory-level integration, transportation, storage, and pre-launch activities, the SC contractor shall provide continuous relative humidity of 30 % to 55 %.”  

“A gaseous nitrogen or dry air purge shall be initiated and maintained whenever the ambient relative humidity is greater than 45%.”

“Upon delivery to Observatory I&T, the SC contractor shall assume responsibility for operating the purge equipment.”  

“The LAT contractor shall provide the equipment necessary to perform the purge including cart, bagging and all interconnecting hoses and fittings.”
Helium:  The PMT’s used by the ACD are sensitive to helium and must be protected from excessive exposure.  The SC-LAT ICD captures the exposure limits, monitoring requirements, action to be taken if requirement is exceeded, and who is providing the monitoring equipment.

“Figure 10-1 gives the acceptable external helium partial pressure as a function of duration.”

“The SC contractor shall take, record and track Helium readings near the LAT a minimum of twice a week and whenever the LAT is moved to a new location.  More frequent monitoring is required if known helium sources are within the same room or rooms that share a common air handling system as the LAT.”

“The SC contractor shall notify the LAT contractor if the helium exposure exceeds Figure 10-1 or if a reading indicates the helium concentration is greater than 10 ppm (double the normal atmospheric concentration).”

“The LAT contractor shall provide the Helium monitoring equipment and all documentation and procedures for operation.  The LAT contractor shall train all SC contractor personnel in the use of the monitoring equipment prior to acceptance of the LAT.”  

2. Vibe/Acoustic/Pyro Shock/Alignments/ Propulsion Leak Checks/Transportation

Humidity:  Same as #1

Helium:  Same as #1

3. Thermal Vac

LAT Orientation:  The LAT requires a specific orientation for the radiators to function properly.  The SC-LAT ICD captures this requirement as:

“During Observatory-level thermal vacuum testing, the SC contractor shall orient the observatory with the LAT -X-axis aligned with the gravity force vector (pointing down)”

LAT Leveling Req:  The LAT has a leveling requirement in order for the radiators to function properly.  The SC-LAT ICD captures this requirement as:

“…LAT YZ-plane horizontal to within 6 arcminutes.”

Ramp Rate:  The LAT ramp rate will be documented in the LAT Thermal Vac Test Plan and the Observatory Thermal Vac Test Plan will refer to it.  The LAT Thermal Vac Test Plan is currently in draft.

LAT Component Temperature Limits:  Red/yellow limits will be established for both flight and test temperature sensors used in observatory TV to ensure LAT component temperature limits are not exceeded.  The red/yellow limits will be derived from LAT subsystem and instrument-level TV data in conjunction with correlated thermal models.  This will occur when LAT subsystem and instrument-level TV testing has concluded and thermal model correlation is complete.  The red/yellow limits will be documented in the LAT Thermal Vac Test Plan and the Observatory Thermal Vac will refer to it.  The LAT Thermal Vac Test Plan is currently in draft.
