STATE OF COMPLETION OF AIRBORNE SYSTEM


The SOFIA Airborne System development consists of design, development, fabrication, integration and ground and flight test of the Airborne System, for FAA Certification and NASA acceptance. The Airborne System includes the aircraft structural modification to provide the open-port cavity and mounting/interfacing provisions for the 2.5 meter Telescope Assembly. It also includes the airborne Mission Control and Communications System, and other systems required to support the telescope, operators and mission. The Telescope Assembly is being supplied by the German Aerospace Center, DLR, through an MOU with NASA, as GFE to the contractor.

The Airborne System effort is approximately 85% complete. The structural modification design is complete. The structural modification installation, including modified fuselage structure, cavity bulkheads and structure, and systems rerouting is in the very last stages of final detailed component installation and inspection. The heavy maintenance and overhaul for the basic 747SP aircraft is in the final stages of completion, approximately 95% complete. Operational checks have been conducted on some elements such as the hydraulics and landing gear, and are under way on other elements. The heavy maintenance and overhaul and the operational checks are expected to be completed during the fall of 2005.

The German-provided Telescope Assembly (TA) has been fully installed and checked out in the aircraft, including physical and functional interfaces. Work remaining on the TA prior to flight testing consists of some remaining anomaly resolution, detailed functional testing of various subsystems, including performance characterization and software debugging and enhancement. This is being performed in discrete stages by the Telescope Assembly team in visits from Germany, with substantial support by NASA and its contractor team during and between visits. However, the TA is substantially ready for flight testing and the functional performance characterization is not a schedule driver.

The Cavity Door System is being provided primarily as GFE through a NASA-Ames work package. The physical door system has been completed and installed on the aircraft, and is undergoing minor adjustments prior to flight in a joint NASA/contractor team effort. The Cavity Door Drive and Control System is under development at a separate contractor facility for phased delivery starting in FY 06. It is at the CDR stage of development. The door is currently locked in place with mechanisms which duplicate the physical drive actuators now under separate development.

The mission systems for the Observatory are in various stages of completion. The Cavity Environmental Control System has completed its design and the cavity reheat/desiccant portion is undergoing final installation. The cooling and purging portion remains to be fabricated and installed. The Mission Control and Communications System has completed design, and some portions have been fabricated, including the main mission consoles and equipment racks. These are currently being final-installed. The computer systems, uninterruptible power systems, video systems, mission intercom system, and other ancillary segments are largely yet to be procured/fabricated, and installed. The initial portions of flight testing will be conducted with mass simulators for these elements. The software for the MCCS has completed 6 of 7 major builds, with the seventh build approximately 50% complete. The software has been extensively interface tested with the telescope, and is starting to run mission/observing sequences using flight Graphical User Interfaces (GUIs) in the System Integration Labs developed by the contractor team.

Overall, the Airborne System is entering the final stages of preparation for the first increment of flight testing, expected to take place in approximately the spring of 2006. This testing will encompass the entire flight envelope, but with the cavity door closed and with the telescope turned on and floated, but in a dormant state. Later phases of testing will verify the door-open envelope and the Observatory functional performance.

