STATEMENT OF WORK (SOW)

August 3, 2010 

NASA SOFIA Boeing 747SP – Aircraft Global Position Navigation (GPS) modernization to meet worldwide flight operations

1.0 Purpose 
NASA has a requirement to purchase1each GPS Navigation Receiver (Rockwell Collins GPS 4000S Brand Name or Equal), associated documentation, and miscellaneous hardware that is compliant with Sections 3.0 through 6.0 of the SOW to meet world flight regulations. The GPS Navigation Receiver supplied must meet FAA or equivalent airworthiness standards and TSO qualifications where appropriate.
2.0 Background

The National Aeronautics and Space Administration (NASA), operates a Boeing 747SP aircraft as an airborne infrared observatory.  This aircraft is based at Dryden Flight Research Center (DFRC) in Southern California and is stationed at the Dryden Aircraft Operations Center (DAOF).  As owner and operator, NASA is responsible for compliance with both Federal Aviation Administration (FAA) and International Civil Aviation Organization (ICAO) flight regulations, however, this aircraft is self certified by NASA as a “public use” aircraft and does not require FAA certification.  The Stratospheric Observatory For Infrared Astronomy (SOFIA) aircraft is a Boeing 747SP.  The "SP" designates that this is a “special performance” version of the 747, designed for faster time to climb and longer range than the basic model. The aircraft has been heavily modified for its new role as an airborne observatory.  Other than structural modifications, the aircraft is currently equipped to meet FAA flight regulations dating back to the 1990s when it was purchased from United Airlines by NASA.  The current outdated package of avionics currently configured in the aircraft is not suitable for flight through most controlled air space in the United States and is seriously restricted in European airspace.

Fulfillment of this requirement will resolve the deficient condition of the avionics systems, specifically the GPS navigation system, to allow unrestricted flight throughout the world.  Basic referenced navigation aids or basic RNAV automatically determines aircraft position by processing data from one or more sensors and guides the aircraft in accordance with appropriate routing instructions.  For ADS-B and areas where Space Based Augmentation System (SBAS) or WAAS is available GPS becomes the primary means of Navigation. Global Positioning System sensors provide aircraft equipped with flight management systems (FMS) the capability for GPS-based en route and terminal navigation as well as GPS-based approach capability. With SOFIA, there is a requirement to operate from airports that may be equipped with minimal navigational and landing aids.  During trans oceanic flights when the aircraft is out of range of Oceanic radar, a GPS based navigation system with SBAS will provide very accurate position information.  The GPS system must be compatible with other SBAS systems being developed in accordance with RTCA DO-229( ) including Japanese developed MTSAT Satellite-based Augmentation System (MSAS) and Europe’s European Geostationary Navigation Overlay System (EGNOS).

A  GPS updated multi sensor navigation system will allow SOFIA to navigate with accuracy under all conditions.  
3.0  Supply one (1) each GPS Navigation system. Requirements/ Specifications
All Units must meet:

· FAA TSO        C145a Class Beta -3

· EUROCAE      ED-14C

· Environmental  DO-160E

· TSO-C146C, Stand-Alone Airborne Navigation Equipment Using the Global

· Positioning System (GPS) Augmented by the Wide Area Augmentation System (WAAS) Airborne Supplemental Navigation Equipment Using the Global Positioning System (GPS); C120,

· ARINC 743A
4.0 Supporting Infrastructural requirements:
· Latest configuration model with all current modifications and service bulletins.

· Control panels (1)
· Rockwell Collins GPS 4000S Sensor 822 -2189-002 (Brand Name or equal)
· Required installation kit, (does not include wiring). Relays, mounts, switches, connectors, unique hardware
· Relays; Power, antenna switching, in the quantity required to support 1GPS Navigation sensors
· Antennas ( GPS 4000S 1 Set)   822-2437-010 (Brand name or equal)

5.0 Technical Data requirements:
· Maintenance manuals ( including Unit repair and on aircraft maintenance)

· Parts manuals

· Up to date software package with RTCA DO-178B Level A (Critical)
· Vendor must be able to provide FAA Parts Manufacturer Approval (PMA) and FAA Form 8130-3 Authorized Release Certificate approvals (e.g. FAA Form 8130-3, Airworthiness Approval Tag) 

6.0 Integration and Operation support:
· Installation schematics. (Schematic supplied by manufacturer for typical installation).

· Customer support service (Email or telephone support available through successful operation)
· Operators Instructions (CD/DVD preferred, typically supplied by manufacturer)

