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NASA SOFIA Boeing 747SP -- Enhanced Ground Proximity Warning System (EGPWS) modernization to meet worldwide flight operations

1.0 Purpose:
NASA has a requirement to purchase 1 each EGPWS  (Honeywell MKVII P.N. 965-1076-020-XXX-XXX 115 VAC, Internal GPS, -40° to +70° or Brand Name or Equal), or ( L3 ACSS T2CAS with GPS or Brand Name or Equal), associated documentation, and miscellaneous hardware that is compliant with Sections 3.0 through 6.0 of the SOW.  The EGPWS 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  The current outdated package of avionics currently configured in the aircraft is not suitable for flight through most controlled air space in the United States and is seriously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 Enhanced Ground Proximity Warning System (EGPWS), to allow unrestricted flight throughout the world.  As part of the EGPWS system a Terrain Awareness and Warning System (TAWS) is required to prevent controlled flight into terrain. 
The SOFIA is currently equipped with a Sundstrand Mark VII ground proximity warning computer manufactured in 1991. This system is listed as not suitable for current flight operation in accordance with TSO-C151B by the FAA and the European air control agency. Sundstrand is now owned by Honeywell/Allied Signal.  Market research and engineering analysis currently indicates that the only known commercially available EGPWS that will interface with the aircraft’s current ground proximity warning system (GPWS) system to be available from Honeywell. While there are other vendors making EGPWS for air transport aircraft, Honeywell’s Mark VII system is known to be compatible with the current rack and wiring in the SOFIA avionics equipment rack.  Based upon these known compatibility and configuration issues, NASA recommends that a Honeywell MKVII P.N. 965-1076-020-XXX-XXX 115 VAC, Internal GPS, -40° to +70° or equal system be supplied in-order to fulfill the worldwide science mission of the SOFIA program (Note: The current requirement for EGPWS or TAWS is listed in TSO –C151B).  The EGPWS system to be procured shall provide the following information to the flight crew: 

	· Excessive descent rate(Mode 1)

	· Excessive altitude loss after takeoff or missed approach procedure (Mode 3)  
	
	

	· Insufficient terrain clearance (Mode 4)
	 
	

	· Descent below glideslope (Mode 5)
	  
	

	· Excessive bank angle (Mode 6)
· Worldwide terrain, obstacle and airport database

· Man-made obstacles database - offers protection against radio and TV towers, tethered balloons, etc.

· Optional internal GPS card

  

· Geometric altitude computations - overcomes barometric altimetry limitations, operations in QFE areas or areas requiring compensation for cold weather.

  

· "Peaks" display - provides display of the highest and lowest elevation terrain within the display range

  

· Runway clearance floor - provides protection against inadvertent landings below airport runway thresholds

  

· Vertical situation display - provides altitude awareness in relation to the terrain as well as an aircraft trend vector

  

· Radar autotilt - allows the EGPWS to provide terrain elevation data to compatible radars for controlling the tilt of the radar antenna during its scan

  

· Envelope modulation - provides terrain "fine tuning" at airports with difficult approaches around significant terrain to increase safety and decrease potential nuisance alerts

  

  


	  
	


3.0 Requirements Specifications: 
Supply one (1) each EGPWS (TAWS) and wind shear system

· Must meet: FAA TSO-C151b, and the latest revisions of AC 23-18, and AC 25-23. 
· Cooling: Per ARINC 600-6, Forced-air cooling not required 

· Environmental: Meets RTCA DO-160C Performance:

· MTBF: 20,000 operating hours  minimum
· EGPWS Meets: RTCA DO-161A, CAA Spec 14, ARINC 723-1 CAA Spec 14, ARINC 723-1

· TAWS : TSO-C151a, Class A

· GPWS: TSO-C92C

· Wind shear: TSO-C117a

· Software: Meets RTCA DO-178B 

4.0 Supporting Infrastructural requirements

· Latest configuration model with all current modifications and service bulletins.

· Control panels (1) 
· Displays, Alert lamps, and/or EFIS or EICAS displays (for alert and system status messages) 1 for pilot 1 for co pilot
· Display relay (as required)
· Required installation kit.

· Relays, in the quantity required to support 1 EGPWS 
· Enhanced ground Proximity Warning computer (Honeywell MKVII P.N. 965-1076-020-XXX-XXX 115 VAC, Internal GPS, -40° to +70° or brand name or equal), or ( L3 ACSS T2CASwith GPS or brand name or equal) 
· Directional antenna 2
· Flt ID, control panel

5.0 Technical Data requirements

· Maintenance manuals ( including Unit repair and on aircraft maintenance)

· EGPWS Terrain Database Airport Coverage List 
· Interface Control Document for the EGPWS
· EGPWS Pilot Guide
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)

