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Flight Management System/Avionics Upgrade SOW

1.0 INTRODUCTION

1.1  The Stratospheric Observatory For Infrared Astronomy (SOFIA) Program consists of an airborne observatory platform (a Boeing 747-SP aircraft,  N747NA-S/N 21441) equipped with a 2.5 meter infrared telescope, and multiple subsystems to support the telescope and other scientific instruments capable of infrared and sub millimeter observations. The SOFIA Observatory is being developed by NASA and its partner the DLR (German Aerospace Center).  The SOFIA Observatory will be the world’s largest and most sensitive airborne observatory.  The aircraft will operate on a worldwide basis at a ceiling of 45,000 feet. The telescope will look out of an open cavity in the side of the aircraft and allow astronomers to obtain sharper infrared images than ever before for a planned operational life of 20 years, including possible mission operations from remote landing sites.

1.2  The SOFIA Flight Management System (FMS)/Avionics Upgrade will utilize Commercial, off-the shelf  (COTS) technology to replace the existing, out dated navigation/communication systems to allow for economical, effective global operations and optimization of science discovery time. The FMS/ Avionics Upgrade must meet FAA and EuroControl mandated requirements for airspace utilization. There must also be growth capability to meet current and future worldwide airspace requirements. Technical, repair, and spares support plans for the components and systems associated with this the FMS/Avionics Upgrade is required for the planned twenty year operation of SOFIA. 

1.3  The Flight Management System (FMS)/Avionics Upgrade will provide functions of navigation to assist the flight deck crew meet requirements for airspace utilization, flight planning and aircraft performance monitoring for the SOFIA aircraft. Data will be supplied to the FMS by interfacing systems and flight deck crew inputs via Control Display Units (CDU). Multi-Functional Displays replacing current Attitude Director Indicator (ADI)/Horizontal Situation Indicator (HSI) and other analog gauges will be integrated as part of the FMS/Avionics Upgrade.

1.4 The FMS/Avionics Upgrade will also provide basic aircraft status information (such as airspeed, position, and heading) through an ARINC 429 bus type interface to support science mission operations.

1.5 The guidance function will be capable of sending commands to the Flight Director System for aircraft flight control, to the Autopilot System for automatic flight control and to the flight instrument system for display purposes. The FMS/Avionics Upgrade will replace current equipment with Inertial Reference Units (IRU) with laser ring gyros and Digital Air Data Computers (DADC) to enhance navigation accuracy and reliability.

1.6  The FMS/AVIONICS Upgrade is required to provide secondary engine displays  through ARINC 429 ports interfaced with the digital Engine Indicating Display System (EIDS) .
1.7 The FMS/Avionics Upgrade shall consist of COTS components/systems which meet FAA FAR requirements for airworthiness/quality control and have Technical Service Order (TSO) qualification where applicable. NASA airworthiness/quality control standards will be followed if the above requirement cannot be met. Any alternative standards shall be submitted to the COTAR for review and approval. (See section 15.0)
2.0 SCOPE

2.1 This Statement of Work defines the requirements for completion of the design, development, installation, test and verification of the SOFIA FMS/Avionics Upgrade. 

2.2 Performance of this contract includes the use of hardware and services to satisfy the stated requirements of NASA SOFIA flight and science operations. FMS design and associated hardware, documentation, non-recurring engineering, and training shall be delivered under the base contract. NASA has the option to require the contractor to install and integrate the FMS/avionics upgrade, or to accomplish installation and integration through other means.

2.3 The Contractor shall support transition from development to operations by providing engineering support, as necessary, to NASA or its contractors on systems developed or integrated by the contractor. The contractor shall provide supporting documentation for logistics, maintenance, training, and operations for the FMS/Avionics Upgrade. The documentation shall cover subject matter for sustainment of the system for the planned operational life of SOFIA.

2.4 The NASA Contracting Officer (CO) is the sole entity authorized to represent the government/NASA such as in directing effort, changes to contract scope, or committing resources.  The CO may designate a Contracting Officer Technical Representative (COTR) to advise the CO on technical issues, but commitment of resources remains the sole authority of the CO.

2.5 Unless mutually agreed otherwise between the CO and Contractor, the delivery destination and installation shall be at NASA's Dryden Aircraft Operations Facility (DAOF), Palmdale, California.

2.6 This SOW does not anticipate need for government furnished property, equipment, facilities, or information (other than the items to be delivered under this contract).  The Contractor shall identify and request such in writing through the CO.

3.0 APPLICABLE DOCUMENTS: 

      The following documents form a part of this SOW for reference/guidance as needed:
	APP-DF-PR-PM92-2000 Rev 0
	SOFIA Platform Generic Supplier Statement of Requirements (SSOR)  

	APP-DF-PLA-PM21-2000
	SOFIA Airborne Platform Quality Assurance Plan (Reference only)

	IDEA-STD-1010-A
	Acceptability of Electronic Components Distributed in the Open Market

	DCP-O-018
	Environmental Testing, Electronic And Electromechanical Equipment 

	NPR 6000.1
	Requirements for Packaging, Handling, and Transportation for Aeronautical and Space Systems, Equipment, and Associated Components

	NPR 8735.1
	Government-Industry Data Exchange Program (GIDEP)

	NASA-STD-8729.1
	Reliability and Maintainability Program (Non-Mandatory Guidance)

	NASA-STD-8739.1
	Conformal Coating

	NASA-STD-8739.2
	Surface Mount

	NASA-STD-8739.3
	Soldering

	NASA-STD-8739.4
	Cabling and Crimping

	NASA-STD-8739.5
	Fiber Optics

	ANSI/ESD-S20.20
	ESD Control

	Air Force Tech Order 1-1A-14
	Electric and Electronic Wiring Practices

	NASA-STD-2202
	Software Formal Inspections Standard

	NASA-STD-8739.8
	Software Assurance Standard

	NASA-GB-8719.13
	NASA Software Safety Guidebook (Non-Mandatory Guidance)


NASA and the Contractor may call Technical Interface Meeting(s) as established through the CO to assure full and optimal communication of technical information.  This is normally a tool reserved for new product development, but NASA is open to utilizing it when it benefits Contractor and NASA.

4.0 TASKS
4.1. NASA requires a complete flight management system/avionics upgrades for the SOFIA aircraft to operate in current and future worldwide airspaces.  The FMS/Avionics installation shall include all required aircraft modifications to install the system including, but not limited to: aircraft structural modifications, wire bundle installations, antenna installations, removal of existing obsolete equipment being replaced by the new system, schematics, signal definition (e.g. ARINC-429 and heading turner information), with sufficient documentation, including principal contacts, to properly maintain and upgrade the installed products. 

4.2 The system shall be installed at a NASA facility unless mutually determined otherwise by NASA and the Contractor.  The Contractor shall work closely with the SOFIA project team to design and, if tasked,  integrate the installation of the equipment such that the new system meets functional, logistical, spares/repair, physical, and reliability requirements and interface properly with the Observatory flight planning system.  The Contractor shall be responsible for ensuring that the new equipment functions properly with the existing aircraft systems, including performing bench testing and aircraft testing prior to NASA certification.  

4.3 The Contractor shall deliver to NASA instructions/bulletin(s) (hereafter called bulletins) for installing, maintaining, and upgrading the new system.  The bulletin(s) will include installation instructions, tests, electrical load effect, parts list, schematics, and installation kit list.  NASA may elect to perform the installation in house or contract to another installer. The Contractor shall identify, and propose, equipment necessary to accomplish the installation.

4.4  The contractor shall deliver to NASA the appropriate interface control documents (ICDs) that define the FMS/Avionics input and output buses, including signal definition, physical connections (connector and pin), and identification of product covered by the ICD. The FMS/Avionics upgrade shall comply with EMI/EMC and HIRF FAA requirements.

4.5 The contractor will be responsible for providing an avionics system integration package which incorporates avionics components in the posted list of avionics. The Contractor shall deliver the necessary parts kits and supporting documentation to accomplish the installation.
4.6 The Contractor shall provide an integrated logistics support and maintenance plan (ILSMP) that demonstrates the long term supportability of the system. The contractor shall include in the plan the appropriate number of spare Line Replaceable Units (LRU) components to support FMS/Avionics operations during the SOFIA mission operations. 

4.7  The Contractor shall be responsible for providing the FMS/Avionics upgrade equipment, verification plan, and installation plan based on the NASA SSOR and other documents referenced in this SOW. The Contractor shall use FAA approved Technical Service Orders (TSO) equipment in the design of the SOFIA avionics upgrade. The Contractor shall submit to NASA a ground and airborne test plan for NASA approval. NASA will certify the FMS/Avionics Upgrade after successful completion of ground and airborne testing of the complete SOFIA avionics installation.

4.8  The contractor shall deliver to NASA the appropriate interface control documents (ICDs) that define the FMS/Avionics input and output buses (ARINC 429) interfacing with the Engine Indicating Display System (EIDS), including signal definition, physical connections (connector and pin), and identification of product covered by the ICD.

4.9 The contractor shall support tasks and provide the deliverables as defined in the Integrated Master Schedule (IMS)

5.0 EQUIPMENT AND FUNCTIONAL SPECIFICATION

5.1 A Flight Management System (FMS) will be required for primary flight navigation (including moving map display), performance predictions, autopilot steering commands, standby navigation capability, and overall situational awareness for the flight crew to meet the mission objectives.  The system is intended to reduce flight crew workload during observing missions and improve situational awareness. 
5.2 The FMS/Avionics shall provide maximum capability upon initial installation, and will have a clearly defined and guaranteed upgrade path that will allow the system to meet present and known future regulatory requirements for operation in various airspaces worldwide. The FMS/Avionics Upgrade shall comply with Federal Aviation Regulation (FAR) 25 Airworthiness requirements.

5.2.1 The FMS/Avionics will also provide basic aircraft status information (such as airspeed, position, and heading) through a COT’s available ARINC 429 type bus interface to support science mission operations.

5.3 Minimum Equipment Required 

5.3.1 Triple FMS architecture that will be fault tolerant of single component failures.  This will include all cockpit instrument switching needed for the flight crew to isolate failures and permit dual pilot access to FMS functionality after a single FMS component fault. The power source for the FMS/Avionics Upgrade shall be defined by the Contractor and accepted by NASA.

5.3.2 Three (ea) Multifunction Control Display Units (MCDUs) installed in the cockpit pedestal for access by each pilot and flight engineer.  The MCDUs will provide direct crew access to the FMS and have the ability to interface with other aircraft systems, such as  ARINC equivalent ACARS  and  SATCOM or similar industry standard systems.  

5.3.3 Two (ea) Digital Air Data Computers (DADCs). The DADCs will replace the current analog Air Data Computers (ADCs).

5.3.4 Three (ea) Digital Clocks, meeting industry standards and complying with regulations. The FMS will receive the primary clock reference from the GPSSU.  The FMS will require a backup clock input to the GPSSU.  The backup clock function may be provided within the FMS.  If the FMS does not have an internal clock backup to the GPSSU input, the existing pilot and copilot cockpit analog clocks must be replaced with digital clocks to provide the backup digital time signal to the FMS.  

5.3.5 Distance Measuring Equipment (DME) installations, if required, providing DME/DME information to the FMS for position calculation.  The DME installation will replace the existing DME units, which are not compatible with the FMS. 

5.3.6   Pilot Multi-Functional Displays (MFD) replacing current ADI/HIS and other analog gauges will be integrated as part of the FMS/Avionics Upgrade.  Up to 15 inch size MDF screens are preferred.

5.3.7 Moving Map Display (MMD) integrated into MFD.

5.3.8 Laser ring gyro (3 ea) to upgrade the Inertial Reference System (IRS).

5.4 Functional Capabilities Required at Delivery

5.4.1 Navigational Database (NDB) loading capability.  The system must permit loading a NDB into the FMS on a periodic basis, using an ARINC portable data loader, or equivalent. It is preferred that the FMS have the capability to store two NDBs simultaneously to facilitate transition from an expired NDB to a new NDB.  The FMS must be able to use predetermined routes in the NDB. 

5.4.2 The third MCDU.   The third MCDU will be used primarily by the flight engineer for access to ACARS, SATCOM, and other designated avionics subsystems. 

5.4.3 Navigation Sensor Inputs.  The FMC must be capable of using position sensor inputs from DME, GPS, and inertial position sensors. 

5.4.4 Power Transient Recovery.  Short-term power transients and interruption as defined by RTCA/DO-160D, or later, must not cause a loss of FMS memory. 

5.4.5 Fuel Calculations.  The FMS must have the ability to integrate fuel flow inputs to provide calculated fuel quantities with a plus/minus one hundred pound accuracy, with totalizer fuel as a backup.  It is preferred that the FMS be capable of providing fuel estimates for future waypoints. 

5.4.6 Alternate Flight Plan (RTE 1 / RTE 2).  The FMS must have the ability to store inactive or pending flight plans in a flight plan buffer that may be reviewed and/or modified by the flight crew before executing. The capability to store 150 to 200 waypoints is preferred.

5.4.7 Performance Predictions.  The FMS must be capable of calculating basic aircraft performance predictions.

5.4.8 Remote Flight Plan Development. It is preferred that the FMS be capable of accepting downloaded digital flight plan data developed “off aircraft” or onboard.

5.4.9 Engine Instrument Backup/Secondary Display. The MDFs must be capable of displaying secondary engine instrument indications (Engine Pressure Ratio-EPR, Fuel Flow, N1) received via ARINC 429 port from the digital EIDS. 

5.5 Growth Capabilities Required at Delivery

This growth capability must be achievable with software and/or well-identified minimal hardware upgrades to the initial FMS/Avionics Upgrade defined in this document.  

5.5.1 Datalink Interface.  The FMS must be capable of digital up linking and down linking proposed flight plans with Air Traffic Control (ATC). 

5.5.2 Cockpit Printer.  The FMS must be capable of interfacing with a full format, color, 8 inch cockpit printer with graphics capability. 

5.5.3 EFIS Interface.  The FMS must be able to interface with dual Electronic Attitude Director Indicators (EADIs) and Electronic Horizontal Situation Indicators (EHSIs) displays to show active and inactive routes, current aircraft position, navaids, RNP tracks, airports, and other navigation information using standard EFIS symbology.  The EHSI should also be capable of displaying weather radar, TCAS, and EGPWS information. Each pilot will have an EADI and EHSI display.  

5.5.4 IRU Interface.  The FMS must interface with an IRS systems and provide inertial alignment capability through any MCDU.

 5.5.5 Air Data Interface.  The FMS must be capable of interfacing with DADCs for air data inputs.  

5.5.6 LNAV / VNAV.  The FMS must be capable of performing autopilot coupled LNAV operation and VNAV operation (preferred). The Flight Management Computer (FMC) will provide LNAV steering commands.
5.5.7 The FMS/avionics must provide a digital data bus (example: ARINC 429 bus output data) for science mission operations containing, for example, the basic aircraft data identified and at the accuracy/rates in the Table below. 

	Data Item
	Desired Accuracy
	Desired Minimum Rate

	
	(see Note 2)
	

	pressure altitude
	100 feet
	1 Hz

	Latitude
	0.1 arcminutes
	1 Hz

	Longitude
	0.1 arcminutes
	1 Hz

	true heading
	0.1 degrees
	5 Hz

	Pitch
	0.1 degrees
	5 Hz

	Roll
	0.1 degrees
	5 Hz

	cross-track distance
	0.1 nautical miles
	1 Hz

	wind angle
	1 degree
	1 Hz

	wind speed
	1 knot
	1 Hz

	distance to next waypoint
	1 nautical mile
	1 Hz

	estimated time to next waypoint
	0.1 minutes
	1 Hz

	air speed
	1 knot
	1 Hz

	ground speed
	1 knot
	1 Hz

	true track angle
	1 degree
	1 Hz

	static air temperature
	1 degree C
	1 Hz

	mach number
	0.001 mach
	1 Hz


5.6 The FMS/Avionics upgrade must be capable of the following long-term growth capabilities.  If these capabilities are not achievable with minimal upgrades to the initial installation hardware, the 

Contractor must present a schedule and cost growth path for hardware and/or software that will achieve the capabilities.  The FMS/Avionics upgrade must be capable global operations meeting all known and currently anticipated CNS/ATM requirements. The functionality will be provided at initial installation:

5.6.1 ADS-B.  The FMS/Avionics Upgrade must have ADS capability, including ADS-B and ADS emergency reporting.

5.6.2 CPDLC.  The FMS/Avionics Upgrade must support full CPDLC functionality with an installed SATCOM system.

5.6.3 RNP/ANP.  The FMS/Avionics Upgrade must be capable of determining phase of route RNP, allow manual RNP entries, and perform ANP calculations.

5.6.4 Required Time of Arrival (RTA).  The FMS/Avionics Upgrade must be capable of navigating to a Required Time of Arrival constraint for defined waypoints.

5.6.5 WAAS and LAAS.  The FMS/Avionics Upgrade must be capable of performing WAAS an LAAS navigation using GPS.

5.6.6 CNS/ATM.  In addition to the functions mentioned above, the FMS/Avionics Upgrade must be capable of all known and anticipated CNS/ATM requirements for operation in remote and oceanic areas.

5.6.7 Future Capabilities.  The FMS/Avionics Upgrade must be capable of upgrades to navigation, communications, and performance functions that will allow the aircraft to meet currently anticipated regulatory requirements for operation in worldwide airspace.

5.6.8 The Contractor shall provide a navigation system capable of meeting the Reduced Vertical Separation Minimum (RVSM).  The aircraft will be deployed worldwide where RVSM systems (certification) are required. 

6.0 DEVIATION FROM SPECIFICATION

6.1 The Contractor shall provide a deviation document clearly identifying all deviations from the requirements in this specification.  The document must reference, by number, the paragraph from which the proposed design deviates, and must include justification for the deviation.

6.2 The Contractor shall submit all deviations to the CO for review by NASA Engineering and Flight Operations.  NASA reserves the right to approve the deviation.  During all phases of the design/development process, the Contractor shall be responsible to notify the CO (or delegated COTR – see SSOR), in writing, whenever there is an indication that a particular design detail may be contrary to this specification’s content or intent. Unless the CO has approved the deviation in writing, proceeding will be solely at the Contractor’s risk and cost.

6.3 The Contractor shall prepare and conduct a Preliminary Design Review (PDR) with NASA personnel identified by the CO.  NASA will authorize the contractor to proceed via successfully completing a Critical Design Review (CDR) with NASA personnel.  The Contractor does not have the authority to execute/implement the design until all design issues are reviewed and approved by the CO. The Contractor shall be solely responsible for all design and tooling costs associated with any further design / development which did not receive proper NASA CO approval.

7.0 CONTRACTOR RESPONSIBILITY

7.1
The Contractor shall be responsible for the design, manufacture, verification, delivery, calibration, and product support of the flight management system and associated components procured in accordance with this specification, and for furnishing to NASA all documentation and installation hardware necessary to complete, certify, and maintain the installation in the aircraft.

7.2
The Contractor shall be fully responsible upon delivery to NASA for the FMS performance and aircraft installation interface requirements, as set forth by the Federal Aviation Administration (FAA), NASA, and the airframe manufacturer (Boeing Aircraft).

7.3
The Contractor shall provide Aircraft Maintenance Manuals (AMM), Component Maintenance Manuals, Illustrated Parts Catalogs (IPC), Drawings, Wiring Diagram Manuals (WDM), training manuals/devices ( to include a desktop flight crew training course), and operations manuals/checklists. Digital format for documentation is required except as mutually determined otherwise by the Contractor and CO.

7.4   The contractor shall demonstrate and use systems engineering approach for the FMS/Avionics Upgrade through design, installation, and ground/flight test.
8.0 RELIABILITY

8.1 Mean Time Between Failure (MTBF) of all FMS components must be 10,000 hours minimum.
9.0 ENVIRONMENTAL REQUIREMENTS

9.1 The FMS components must be able to meet the environmental specifications of RTCA/DO-160D, or later revision, for the applicable category appropriate for the component location in the aircraft.  For new design DCP-O-018, Category II, turbojet powered aircraft, will apply as determined by the CO.

10.0 MAINTAINABILITY

10.1 Elapsed time to remove, install, and operationally check components of the FMS must not exceed 0.5 hours.

10.2 The Contractor shall provide a two year warranty for all work performed and equipment.

11.0 QUALIFICATION

11.1 The Contractor shall be responsible for performing tests to the level required to demonstrate compliance with the applicable specifications of this document, aircraft manufacturer’s requirements, and FAA regulations.

12.0 TEST AND VERIFICATION

12.1 The Contractor shall demonstrate performance and airworthiness for provided components or functionality.  

12.2 The contractor shall submit to the CO acceptance, environmental, qualification and verification/validation test procedures for CO approval.  

13.0
COMPLIANCE

13.1 All supplies and services shall comply with the SOW and the SSOR. 
14.0
DOCUMENTATION AND DATA

14.1 General requirements

14.1.1 The Contractor shall be responsible for supplying all data related to certification of the flight management system, avionics/communication equipment, other products and services provided under this SOW.  Data includes the following:

Test and Verification Plan

Verification Compliance Matirx

System and Component Specifications

LRU Acceptance Test Procedures

EMI Test Procedure/Test Report

Electrical Load Analysis

Weight and Balance Report

Failure Modes and Effects Analysis and Test Report

Ground Test Procedure / Test report

Flight Test Procedure/Test Report 

MTBUR/MTTUR Analysis

Aircraft Wiring Drawings/Schematics

Installation Package / Job Cards

Minimum Equipment List Requirements

Aircraft Flight Manual Supplement

Aircraft Maintenance Manual Supplement

Illustrated Parts Catalog Supplement

Quality Assurance Plan (QAP)

Software Development Plan (applicable if software is developed under contract)

Software Quality Assurance Plan (SQAP)

Configuration Management Plan (CMP)
FMS Installation Plan
14.1.1.1   The Contractor’s Quality Assurance Plan and Software Quality Assurance Plan must identify:

a) How the Contractor’s existing quality management system will be tailored for this project.

b) The documented procedures that will be applied, or developed, for key project elements.

c) Any industry or company technical standards and specifications that have been identified for application.

d) The type and timing of key technical reviews.

e) How key processes will be controlled, and how products will be verified, including:

-- A flow chart showing monitoring, control and verification points.

-- Identify methods, frequency and criteria for these process control and product verification points.

f)
The personnel, production, inspection, test and NDE processes to be certified.

g)
Any new or upgraded production, NDE or measurement capability that may be necessary.

h)
Anticipated procurements for key elements of the contracted work scope – and the Contractor’s plan for the qualification and control of these sub-suppliers.

14.1.1.2   The Contractor’s Configuration Management Plan must identify:

a) How the Contractor’s existing configuration management systems for hardware and software will be tailored for this project.

b) The scope of the configuration management system, including: 

· Which types of design, development and verification documents, databases and business forms are subject to configuration management – and which types are not
· Whether the rigor of configuration controls, approval signatures, etc. is the same at all project stages (e.g. development, production, post-delivery servicing)
c) The documented procedures that will be applied, or developed, for key configuration management elements.

14.1.2   It is the responsibility of the Contractor to provide all engineering documentation indicating compliance to all PMA and/or TSO standards.

14.2 Maintenance Data/Documentation Required at Delivery:
· Maintenance manuals (electronic and paper)

· Illustrated parts breakdown
· Individual LRU manuals Manufacturers’ service manual (not overhaul manual)
· System interface manuals
· Wiring diagrams and schematics

· Fault isolation manual
· Operations manuals or Software manuals
· Service bulletin subscription
· Maintenance aids (card extenders, diagnostic tools, interface cables)
· Maintenance, warrantee agreements with list of approved repair stations
15.0     QUALITY ASSURANCE
The FMS/Avionics Upgrade shall consist of COTS components/systems which meet FAA FAR standards for airworthiness/quality control and have Technical Service Order (TSO) qualification where applicable. 

NASA airworthiness/quality control will be followed if the above requirement cannot be met. The SSOR (APP-DF-PRO-PM92-2000) shall be the controlling document for NASA standards.

 Any alternative standards shall be submitted to the COTR for review and approval.
Appendix A: Acronyms and Definitions

Acronyms
	ADI
	Attitude Director Indicator

	ADCs
	analog Air Data Computers

	CDRL
	Contract Data Requirements List

	CDU
	Control Display Units

	DADCs
	Digital Air Data Computers

	DME
	Distance Measuring Equipment

	EGPWS
	Enhanced Ground Proximity Warning System

	EMI
	Electromagnetic Interference

	EIDS
	Engine Indicating Display System

	FMS
	Flight Management System

	GPSSU
	Global Positioning System Sensor Units

	HSI
	Horizontal Situation Indicator

	ILSMP
	Integrated Logistics Support and Maintenance Plan

	LNAV
	Lateral Guidance

	LRU
	Line Replacement Unit

	MCDUs
	Multifunction Control Display Units

	MFD
	Multi-Functional Displays

	MMD
	Moving Map Display

	MTBF
	Mean Time Between Failure

	MTBUR
	Mean Time Between Unscheduled Removal

	MTTUR
	Mean Time To Unscheduled Removal

	SATCOM
	Satellite Communication System

	SOFIA
	Stratospheric Observatory For Infrared Astronomy

	SOW
	Statement of Work

	SSOR
	Supplier Statement of Requirements

	TSO
	Technical Service Order

	VHF (digital)
	Very High Frequency

	VOR (digital)
	VHF Omnidirectional Range


Definitions

	FMS
	Component/Individual Unit

	FMS/avionics
	Complete Flight Management System
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