STATEMENT OF WORK (SOW)

August 3, 2010
NASA SOFIA Boeing 747SP – Traffic Collision Avoidance System (TCAS II) modernization to meet worldwide flight operations

1.0 Purpose: 

NASA has a requirement to purchase 2 each TCAS Systems (Rockwell Collins Brand Name or Equal), associated documentation, and miscellaneous hardware that is compliant with Sections 3.0 through 6.0 of the SOW.  The TCAS Systems 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  The current outdated package of avionics currently configured in the aircraft is not suitable for flight through most controlled air space in the United States and is seriously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 Air Traffic Control Transponder /TCAS system to allow unrestricted flight throughout the world. TCAS II installation is mandated in United States airspace for aircraft with more than 30 passenger seats. TCAS II with Change 7 satisfies the requirements imposed by the International Civil Aviation Organization (ICAO) called Airborne Collision Avoidance System (ACAS). ACAS has been mandated in Europe since January 2000.  A Mode S transponder is required for TCAS II operation. It is an enhanced version of existing ATCRBS transponders that is interoperable and compatible with the current ATCRBS system.   The SOFIA program will operate for 20 years.  To ensure that SOFIA does not end up as a 747 with an unusual or unsupportable TCAS II change 7 system, it is imperative that SOFIA be equipped with the same TCAS system as the majority of 747s now being produced.  A system comparable what was selected by Boeing for its 777, 747-8/ 747-400 is what would best suit SOFIA to ensure its fleet commonality.  Another important factor is the reuse of the current TCAS system wiring and cabling. Since the out of compliance TCAS is a Rockwell Collins TTR-920 receiver transmitter, the ACAS 900 made by Rockwell Collins, TTR-921 part number 822-1293-003  or a brand name or equal unit, are a suitable replacement.  Another suitable candidate is the unit offered by ACSS (Aviation Communications and Surveillance Systems, (a L3 Thales joint venture). This unit, the T 2 CAS, has additional capabilities and is packaged in a single LRU.

This unit has a reputation for good service and easy integration.  
3.0 Supply  (2) each TCAS II change 7 systems: 

Requirements Specifications:

· DO-185A (Change 7.0) software

· Improved  target location accuracy

· Internal Data recording-removable flash card

· ARINC 735A interfaces

· Processor and memory to accommodate potential future "Free Flight" CNS/ATM requirements

· 115 VAC/28-Vdc common power supply

· Growth space for two additional modules in 6 MCU package, or optional 4 MCU size available
· Design compliance:  DO-160D, -178A,  -181, -181A, -185A, ARINC

· TAWS TSO-C151b, Class A 

· GPS TSO-C129a, Class B1/C1 

· Windshear TSO-C117a 

· TCAS TSO-C119b
· Characteristics:  404A, 600, 718, 718A,  735, 735A
· Display capability: 30 Targets minimum Surveillance range: 14 NMI min. 30-40 NMI. Typical
· TSO: C112, C119
· Bearing accuracy: 5° RMS, 10 Peak
· TCAS RX/TX power:  250 to 631 watts each pulse, (Active antenna connector)
· Receiver sensitivity at antenna : -74 dBm±2 dB
· Power required: 115 V ac, 400 Hz, 

4.0 Supporting Infrastructural requirements 
· Latest configuration model with all current modifications and service bulletins.
· Enhanced TCAS II receiver transmitter (2 each) (Rockwell Collins TTR-921  P.N. 822-1293-002 or Brand Name or Equal item)
	
	


· TCAS II VSI/RA/TA indicator  (2 each) (Rockwell Collins TVI-920  P.N. 622-9353-223 or Brand Name or Equal item)
	
	


· TCAS II Transponder control (2 each) (Rockwell Collins TTC-920  622-8974-XXX  or Brand Name or Equal item)
	
	


· Mode S transponder  (3 each) (Rockwell Collins TPR-901 822-1338-XXX or Brand Name or Equal item)
	
	


· TCAS II directional antenna  (2 Each)( Rockwell Collins  TRE-920  622-8973-001 or Brand Name or Equal item) 
· Mating connectors, installation hardware and alternate statuses of these and other equipments may be required for specific aircraft installations.
NOTE: These above listed items must be selected to maintain continuity with the full SOFIA avionics upgrade plan. This includes selection of panel voltages, colors, functional options, I/O format, and connector types.
5.0 Technical Data requirements

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

· Parts manuals  (ICD/IPC)
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)

