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1.0 Scope of the SOFIA program

This Statement of Work covers the completion of design, development, integration, test and delivery of the Stratospheric Observatory for Infrared Astronomy (SOFIA) Airborne System through completion of all actions and documentation associated with the Pre-Ship Acceptance Review, including providing the Supplemental Type Certificate for the Airborne System. The design operating life of the system is 20 years. 

Performance of this contract includes the use of GFE hardware and services, support to NASA Program level Management, Systems Engineering and Integration, and working with the NASA Sciences Mission and Operations Contractor, the German Aerospace Center, DLR, Telescope Assembly contractor and the Aircraft Operations Contractor.

The scope of the work in Development and Integration and Test phases for this contract is defined below.

2.0 Technical Tasks

Section 2.0.2 provides the critical technical requirements that must be satisfied by the Contractor. References are made to other requirements (e.g., Federal Aviation Regulations), which are also mandatory.

2.0.1 Definitions 

The SOFIA Program consists of the development, airworthiness and science performance-testing of the SOFIA Observatory System and its subsequent operation.

The SOFIA Observatory System consists of the integrated Airborne System, the SOFIA Science and Mission Operation Center (SSMOC) and the Science Instruments.

The SOFIA Airborne System is composed of the basic aircraft, with fuselage structural modification including systems rerouting, the Mission Systems, the integrated Telescope Assembly and onboard Science Instruments (SIs).

The SOFIA Aircraft System is composed of the basic aircraft, the fuselage structural modification including systems rerouting and the Mission Systems.

The Mission Systems consist of the Mission Control and Communications System (MCCS), Cavity Door System (CDS), Cavity Environmental Control System (ECS), Water Vapor Monitor (WVM), Vacuum System, and other outfitting equipment listed in Appendix A.

The Mission Control and Communications System (MCCS) is composed of personnel accommodations, consoles, electronic systems, intercom, video distribution system, and software (including Graphical User Interface) required to operate the airborne Observatory. The Mission Control Subsystem (MCS) consists of the elements required to provide storage and retrieval of data, printing and plotting functions, computations, intersystem data file transfers via the Shared Peripherals and Servers, the Mission Support Computers, and the Operator Consoles.

2.0.2 Specifications and Guidelines

2.0.2.1 Specifications
List needs review and revision 

The latest approved revision of the following documents shall be used as mandatory specifications for this contract, or as otherwise noted. The revision status and documents may be obtained from the SOFIA Program Office.  This list needs review and revision.
SOF-1010
Aircraft System and Related Requirements

SOF-1011
Telescope Assembly and Related Requirements (note: mandatory for interface requirements only)

SOF-1013
Mission Support Equipment and Related Requirements

SOF-1014
Mission Controls and Communications System Requirements

SOF-1017
SOFIA System Data Requirements Document

SOF-1030 
System Interface Requirements

AS 9100
Model for Quality Assurance in Design, Development, Production, Installation and Servicing

OSP 90003
Guidelines for the Application of ISO 9001:2000 to Computer Software

CFR Title 14, Chapter 1, 
Federal Aviation Administration (Parts 1-59, 60-139, and 140-199, as appropriate)

NHB 6000.1
Requirements for Packaging, Handling, and Transportation

NPR 8000.4
Risk Management Procedural Requirements

NPR 8580.1
Implementing the National Environmental Policy Act 







and Executive Order 12114

APR 8800.3
Ames Environmental Management Handbook 

NHB 9501.2B
Procedures for Contractor Reporting of Correlated Cost and Performance Data

NASA-STD-2100-91
NASA Software Documentation Standard

NPR 7150.2
Software Engineering Requirements

NASA-STD-8729.1
Planning, Developing and Managing by an Effective Reliability and Maintainability (R&M) Program

NASA-GB-8719.13
Software Safety Guidebook

NASA-STD-8739.8
Software Assurance

DOD-D-1000
Drawings, Engineering and Associated

DOD-STD-100
Engineering, Drawing Practices

MIL-STD-490
Specification Practices

MIL-STD-882
Standard Practice for System Safety

SO300-BU-GYD-010 
Paragraph 4.2.1, GIDEP Requirements Guide, 
Contractual Participation

NFPA Standard 409
Standard on Aircraft Hangars

NASA-STD-8719.11
NASA Safety Standard for Fire Protection

NPR 8580.1
Implementing the National Environmental Policy 
Act and Executive Order 12114

APR 8800.3
Ames Environmental Management Handbook

2.0.2.2 Guidelines

The latest approved revision, available from the SOFIA Project Office, of the following documents may be used as guidelines for design, development and operation of the SOFIA System.

This list needs review and revision

SOF-1012A
Facility Requirements Document-Work Package 1

SOF-1012B
Facility Requirements Document-Work Package 2

SOF-1021
Personnel and Equipment Assumptions, Requirements and List

SOF-1022
Human Engineering Requirements

SOF-1051
Mission Operations Plan

SOF-1052
Program Assurance Plan

SOF-1054
Configuration Management Plan

SOF-1064
Systems Engineering Management Plan

SOF-1066
Major Reviews Plan

SOF-1067
Technology Plan

IHB-3
Investigator’s Handbook for the Gerard P. Kuiper Airborne Observatory

MIL-STD-1472
Human Engineering Design Criteria

MIL-STD-46855
Human Engineering Requirements

MIL-STD-973
Configuration Management

MIL-I-6870
Inspection Program Requirements, Nondestructive for Aircraft and Missiles and Parts.

2.0.3 Airborne System Deliverable Configuration

The Airborne System configuration for this contract shall be the SOFIA Airborne System as defined by the following L-3 Parts List/Drawing Number: PL96100000-001 SOFIA Observatory System - Top Level, latest approved release.

2.1 SOFIA Aircraft System

The SOFIA Aircraft System (Aircraft System) consists of the refurbished basic aircraft and all modifications, additional systems, provisions and support equipment required to accommodate the Telescope Assembly, mission crew, science investigators, and the education and public outreach teams, and meet the Aircraft System performance requirements. Development of the Aircraft System includes the Integration and Test of all lower level aircraft systems, including the MCCS, such that the completed Aircraft System is fully configured to be integrated with the Telescope Assembly, to become the SOFIA Airborne System.

2.1.1 Complete SOFIA Aircraft Refurbishment

The contractor shall complete inspection, reconditioning, and modification of the SOFIA aircraft, Boeing 747 SP serial number 21441.  This refurbishment includes the completion of a Heavy Maintenance Visit (also known as a D check) currently in progress.  All work shall be done in accordance with the NASA approved list of Airworthiness Directives (ADs) and Service Bulletins (SBs) and with the FAA approved SOFIA-Boeing Maintenance Plan. The 747 shall be refurbished to bring the aircraft up to FAA certification standards, FAR Part 25 and NASA Safety standards in preparation for up to 20 years of operations. Prior to NASA final acceptance of the fully operational Aircraft System, the Contractor shall conduct an inspection program in accordance with FAA and aircraft industry standards for major maintenance/overhaul of passenger aircraft, including, applicable requirements of aging fleet aircraft.

The NASA-SOFIA Program Office (SPO), or its designee, shall review and approve all D check plans and reports.  The SPO must be notified within 2 business hours of any incidents or failed inspections.

2.1.2 Completion of SOFIA Aircraft Modification

2.1.2.1 Aircraft Structural Modification

The aircraft structural modification shall meet the requirements provided in Section 2.0.2. The Contractor shall plan and complete specifications, design, development, fabrication, installation, integration, and verification of modifications to the 747 SP. Modifications shall provide an open-port Telescope Assembly cavity with associated bulkheads, fuselage structural reinforcement and systems rerouting in addition to accommodations for the Telescope Assembly, the Mission Systems, the science instruments and the mission and science crew. The contractor shall provide provisioning of all necessary ground and airborne spares and support equipment that are not to be provided by the Telescope Assembly. Refer to documents SOF-1011 and SOF-1013 for requirements on the Telescope Assembly for provision of spares and support equipment. The Contractor shall provide all documentation required for FAA certification and for NASA approval of system safety and airworthiness of the aircraft modifications consistent with the Ames Airworthiness process defined in APR 1740.1.
2.1.2.2 Subsystem Modification

The Contractor shall plan, and complete specification, re-design, development, modification, fabrication, installation, integration, and verification of existing subsystems that are "disturbed" in order to accommodate the aircraft modification.

2.1.2.3 Aircraft Maintenance

2.1.2.3.1 Routine

The Contractor shall provide all labor, materials, and verification associated with the performance of required routine maintenance on the aircraft, during the remaining development and integration and test phases through completion of Airborne System Development testing. The Contractor shall complete development of, and shall obtain FAA acceptance of plans and procedures for continued airworthiness (inspection, servicing, maintenance and documentation) for the aircraft modification to meet FAA Airworthiness certification standards.

2.1.2.3.2 Non-routine 

The Contractor shall provide all labor, materials, and verification associated with the performance of required non-routine preventive and corrective maintenance on the aircraft, during completion of the development and integration and test phases prior to transfer of the Airborne Aircraft to NASA. Non-routine maintenance is defined as the repair of structural damage, replacement of defective parts that are not included in the approved scheduled maintenance program, and incorporation of NASA approved SBs, and ADs. Non-routine maintenance shall be performed using the FAA approved NASA provided maintenance manual.

2.1.3 Completion of Mission Controls and Communications System

The SOFIA Mission Controls and Communications System (MCCS) shall meet the requirements of SOF-1014.

The Contractor shall plan and complete specification, design, fabrication, installation, integration, and verification of all hardware and software subsystems, which comprise the MCCS. The design and implementation of high-level MCS software including Graphical User Interfaces (GUIs) and Flight Planning routines shall be based upon work completed on this task under contract NAS2-97001 (This section to be updated with detailed input from Kaiser Adeni.) The Contractor shall complete the development of a Layout of Personnel Accommodations (LOPA) for all onboard systems, which permits highly efficient and effective ground and flight operations, and optimizes human performance of all SOFIA Program ground and flight activities. The LOPA shall require NASA approval.

2.1.4 Completion of Telescope Assembly Interface Tasks

The Contractor shall provide all technical and functional activities associated with any remaining design and development of mating surfaces, structures, parts, cabling, connectors, materials, matched tooling, gages, physical and functional simulators, software and other systems required to interface, assemble, and integrate the Telescope Assembly into the SOFIA Aircraft System. The Contractor shall complete any remaining work on the Interface Control Documents (ICDs) with the Telescope Assembly Contractor and with the SOFIA Program Office for the science instruments. The Contractor shall execute and maintain any agreements needed (e.g., Proprietary Information Agreement) for efficient direct interfacing with the Telescope Assembly Contractor. The Contractor shall complete any remaining tasks associated with design, analysis, FAA Certification, documentation, manufacturing and installation of the Telescope Assembly Pneumatic Line Standoffs and the Telescope Assembly Balance Fixation device.

2.1.5 Integration and Test

The Contractor shall complete integration of all aircraft modification elements into the Aircraft System and verify the functional performance and airworthiness of the Aircraft System. The testing may be performed in stages, as approved by NASA, including use of mass simulators for operational personnel and equipment, as required, and as approved by NASA. These tests shall be used to verify, among other requirements, Aircraft System loiter time at altitude in accordance with the requirements of SOF-1010. (Also cite the revised ORR requirements being developed by Tom Greene)
The Contractor shall provide all labor, materials, and tests required to verify the performance and airworthiness of the Aircraft System. This verification shall include any testing deemed necessary by the Contractor for performance assessment prior to the modification. Post-modification tests shall include ground verification tests of all aircraft systems, and flight verification tests of performance and airworthiness. 

The Contractor shall provide all effort associated with the fabrication of models, test specimens, fixtures, and instrumentation in support of system level tests. Verification activities shall be conducted in accordance with Contractor-developed, NASA-approved test and verification plans and procedures at component, subsystem, and system levels as appropriate. 

Test data shall be analyzed and reported to determine compliance with SOFIA specification requirements, and with those of FAR Part 25 for airworthiness certification. The Contractor shall work with the FAA to obtain appropriate airworthiness certificates as needed for all planned flight configurations of the modified aircraft.

2.2 Airborne System Integration and Test 
The contractor shall conduct the Airborne System integration and test using an approach of pro-active cooperation with the Telescope Assembly contractor, the Science & Mission Operations contractor and NASA. The contractor shall develop an integrated test plan that will verify the system performance requirements provided in SOF-1010, SOF-1013 and SOF-1014, for the U.S. systems, and for the Telescope Assembly, in SOF-1011.   This integrated test plan shall be reviewed and approved by NASA.  Any deviations from the plan must receive prior approval from NASA.
The integration and flight testing of the Airborne System shall be conducted in two parts; Part 1: Integration and Airworthiness Flight Test and Part 2: Performance Flight Tests. 

2.2.1 Part 1: Integration and Airworthiness Flight Tests

The Contractor shall complete integration of the Telescope Assembly with the modified Aircraft System and Mission Systems and shall verify the Airborne System’s compatibility and specification compliance, including total airworthiness through flights tests with the cavity door open. 

The Contractor shall perform detailed planning, conduct testing, provide data reduction and reports from all ground and flight testing, and provide all hardware/software items that are consumed or planned to be consumed in the conduct of such testing through Airborne System testing. 

The Contractor shall provide all effort associated with remaining fabrication of models, test specimens, fixtures, and instrumentation in support of system level tests, with the exception of those required for Telescope Assembly testing. Airborne System integration and test will be supported by DLR and their Contractor for the Telescope Assembly and the Science and Mission Operations Contractor for science and missions performance and functionality, and by NASA for SE&I oversight. Verification activities shall be conducted in accordance with Contractor-developed, NASA-approved test and verification plans and procedures.
Through NASA, DLR will provide all certification data for the Telescope Assembly in compliance with FAA criteria for such equipment. The contractor shall provide the Supplemental Type Certificate for the complete Airborne System.
2.2.1.1 Integration and Test Planning

The Contractor shall work in concert with the Telescope Assembly Contractor, the Science and Mission Operations Contractor and NASA to plan the Airborne System integration and test effort. The Contractor shall: identify and provide all necessary Integration and Test (I&T) resources; provide long range test planning, including a requirements verification matrix; relate test objectives to required system characteristics and risk issues; provide measurement yardsticks at major milestone reviews to assess the adequacy of the planned I&T; determine I&T program support needs from internal sources as well as from the Telescope Contractor, the Science and Mission Operations Contractor, and NASA, including specialized test equipment, expertise, facilities and consumables; ensure accomplishment of adequate I&T; eliminate redundant and nonessential testing; and implement Technical Performance Measurement requirements. Airborne System integration and testing shall be conducted in accordance with Contractor‑developed, NASA approved integrated test and verification plans and procedures. 
2.2.1.2 System Integration and Testing

The Contractor shall provide all efforts and support elements necessary to operate and maintain the SOFIA Aircraft systems and subsystems during Airborne System level test and evaluation, with the exception of Telescope Assembly items. For the Telescope Assembly, the Telescope Assembly Contractor will provide GFE flight hardware and software spares and support equipment, as-built documentation and operating and maintenance manuals (in English, with both metric and English units), and engineering support for installation, integration, ground and flight tests.

The Contractor shall provide Telescope Assembly engineering support and materials associated with remaining Telescope Assembly integration and test. The Contractor shall provide all Telescope Assembly physical installation effort and support, and all integration engineering support for interfacing systems. The Science and Mission Operations Contractor will support this activity as well as the I&T of the Mission Systems by providing analytical integration data analyses, corrective action planning and other services, as required

The contractor shall conduct remaining ground test and verification of the Airborne System. The DLR Telescope Assembly Contractor will be responsible for all engineering aspects of Telescope Assembly integrated test and checkout. Interface compatibility tests shall be a shared responsibility. Unresolved interface problems discovered during integrated testing shall be subject to review and disposition by a NASA/DLR Review Board.

Contractor shall develop and provide criteria and requirements that must be satisfied prior to proceeding to flight testing.

Upon completion of ground testing, the Contractors shall obtain approval from NASA to conduct Airborne System Development flight testing. The flight test program shall demonstrate all aspects of integrated Airborne System airworthiness and functionality, including the human interface. Conformance with all NASA and Contractor-generated SOFIA System compliance requirements, and design and operating specifications shall be demonstrated in the flight test program. 

At the end of Part 1 the Airborne System operational responsibility shall be transferred to NASA.

2.2.2 Part 2: Performance Flight Tests

Part 2 testing will be the responsibility of NASA. The contractor shall support Part 2 with analysis of Airborne Systems performance, investigation into performance problems and anomalies, and resolution of any problems with these systems. The contractor shall support NASA in developing final performance Verification and Validation plans and test of the Airborne System. This includes maintaining risk and requirements databases, planning and participating in reviews, maintaining and closing out all assigned actions and non-conformances.

2.2.3 Test Reporting and Acceptance

Test data shall be analyzed and reported to validate compliance with all functional verifications requirements and specifications, including those of FAR Part 25 for airworthiness certification, prior to acceptance by and delivery to NASA. The Contractor shall provide data and FAA interface, to obtain an appropriate FAA airworthiness certificate for the SOFIA Airborne System. Final acceptance of the SOFIA Airborne System by NASA will occur at the completion of the ORR or award of the STC, whichever comes last.

2.2.4 Flight Crew Provisioning

For Part 1 Airborne System Integration and Airworthiness Flight Test, the contractor shall provide qualified cockpit and mission flight crews. For Part 2 Performance Flight Tests, the contractor shall provide the cockpit flight crew and assist in coordinating activities with the mission crew provided by the Science and Mission Operations Contractor.

Crew staffing levels shall be such that crew availability is not a constraint on the flight-test schedule. 
2.3. Airborne System Safety/Airworthiness/Certification 

2.3.1 FAA Certification

The Contractor shall provide all administrative, technical, and functional efforts required to obtain the Supplemental Type Certificate and shall support NASA and its contractors in obtaining FAA certification for all flight hardware. The contractor shall provide the plans and procedures for continued airworthiness of the Airborne System (FAR Part 25) and Airborne System Operations (applicable FAR Part for operations) associated with aircraft modifications. 

The Contractor shall provide a compliance checklist of FAR Part 25 requirements that apply to the modification, including identification of SOFIA Airborne System, mission or performance requirements which exceed FAR requirements and/or which conflict with FAR requirements.

A compliance checklist shall be generated for each configuration employed in each major flight test phase.

2.3.2 NASA System Safety and Airworthiness Process

The Contractor shall provide all administrative, technical, and functional efforts to support the Ames Airworthiness process defined in APR 1740.1.  Supplemental information for Safety and Mission Assurance and the Ames Flight Safety Review Board (AFSRB) process are provided in Section J ‘List of Attachments’ of this contract.  (These supplements are in work)
2.4 Contractor Project Management

The Contractor shall provide Project management for planning, specification, design, development, integration, verification, and test operation of the Airborne System, including cost and schedule control, performance measurement, contract and financial management, subcontractor control and liaison, systems engineering, program assurance, airworthiness certification and validation, organizational and staff management, reporting, and other project direction functions. The Contractor Project Management shall coordinate with and technically report to the SOFIA Program Office at ARC, in accordance with the Contractor-developed, NASA-approved Project Management Plan.

2.4.1 Planning and Control

The Contractor shall provide all management and administrative resources and activities necessary to plan and control: systems engineering efforts; resource allocation; cost estimates and cost performance; schedules and schedule performance; subcontract and Contractor-team actions; and work execution. NASA will provide a SOFIA Program Work Breakdown Structure (WBS) with adequate scope and level of detail for effective management of the effort and to provide a common framework for performance, schedule, and cost reporting. The Contractor shall provide reports on progress, cost and schedule compliance, performance evaluations, analyses, trades and engineering evaluations, and financial data based on the SOFIA Program WBS. 

The Contractor shall develop and maintain a schedule control process that is consistent with the NASA top level SOFIA Program Schedule Milestones. The Contractor shall provide support to the SOFIA Program Office in the development and maintenance of the SOFIA Program Level Integrated Schedule and Network analysis.

2.4.2 Performance Measurement System

The contractor shall utilize a performance measurement system that meets the requirements of NHB 9501.2B. However, NASA will consider substitution of the Contractor's internal reporting systems to the extent practicable, if proposed, to promote efficiency and minimize duplication of effort. 

2.4.3 Contract and Financial Management

The Contractor shall provide all management and administrative resources and activities necessary to perform acquisition, contract and subcontract administration, cost tracking, reporting, and liaison with the NASA/ARC acquisition organization and contracting officer(s).  The requirements for financial reporting (in work) to the Government are included in Section G ‘Contract Administration Data’ of this contract. 

2.4.4 In-plant Representation

The Government reserves the right to have in-plant representation at the Contractor’s facility and at all major subcontractor sites, or sites where performance/verification testing or other operations are being performed. This Government representation may be by NASA, DCMA, FAA or other Government agencies or Government contractors, or by their designated representatives. Q INPUT: The NASA representative will not be asked to “Buy Back” any corrective actions that the contractor has made.” I am not sure what this means or if it belongs here. The Contractor shall provide office accommodations for these representatives at the Contractor’s facility, and shall ensure that Government access privileges are included in any subcontractor or supplier contract.

2.4.5 Safety, Reliability, Maintainability and Quality Assurance
The Contractor shall document, and provide for NASA review and approval, a complete Safety, Reliability, Maintainability and Quality Assurance (SRM&QA) Program Plan. This SRM&QA Program Plan shall address: identification of governing SRM&QA requirements, and the integration of the SRM&QA effort into the planned design, production and integration and test activities. The SRM&QA Plan shall address: (a) the overall SOFIA Airborne System, as well as ASE, GSE, associated facilities and spare/repair parts; (b) both FAA certified and non-certified systems, and (c) the specific items noted in the following subparagraphs. 

The Contractor is responsible for developing and delivering hardware, software, documentation and equipment systems that are in full compliance with the SRM&QA requirements herein and all applicable FAA regulations.   Supplemental SRM&QA information is included in Section E ‘Inspection and Acceptance’ of this contract.

2.4.5.1 Quality Management Systems

The Contractor shall develop, document and implement a quality management system that complies with the most current version of AS 9100, including application to software development in accordance with ISO 90003. The Contractor’s quality management systems shall ensure that Government and internal requirements for safety, reliability, maintainability, functionality and workmanship, as well as applicable FAA and other statutory and regulatory requirements are identified and met. Whether or not the Contractor’s quality management system is certified by an accredited quality system registrar, the Government reserves the right to assess conformance both before and after contract award.

2.4.5.2 Quality Plan

The Plan shall define how applicable project requirements will be met using the Contractor’s quality management system.  The Plan shall address: (a) the overall Airborne System, as well as, the Airborne Support Equipment and Ground Support Equipment, associated facilities and spare/repair parts; (b) both FAA certified and non-certified systems; and (c) the specific items noted in the following subparagraphs.  The Plan shall define at a minimum:

•
Applicable standards.

•
The documented plans and procedures that will be applied.

•
Type and timing of technical reviews.

•
Process flow charts showing where monitoring, control or verification points will occur, and the monitoring, control or verification practices to be employed at each point.

•
Personnel, process or NDE equipment to be certified, including data required and acceptance criteria.

•
Identification of work to be sub-contracted, and Contractor’s plan for qualification of sub-contractors.

2.4.5.3 Quality Assurance 

The Contractor shall conduct a Quality Assurance Program that meets the requirements of the ISO 9001 Quality Management System, or FAA equivalent. The Quality Assurance Program shall include Software Assurance in accordance with the provisions of X, or FAA equivalent. Third party certification of the Contractor to the ISO standard is not required; however, if certification is not in place, NASA reserves the right to assess and audit the adequacy of the Contractor's Quality Management System to the ISO standards. Software activities, deliverables, and documentation generated under this contract shall be in accordance with X or equivalent.

2.4.5.4 Risk Management

To ensure that evolving technical, cost and schedule risks are identified, evaluated and appropriately mitigated, the Contractor shall develop, document and implement a continuous risk management process in accordance with NPR 8000.4.
2.4.5.5 System Safety

The Contractor shall develop, document and implement system safety in accordance with MIL-STD-882 (Standard Practice for System Safety).

The Contractor shall systematically review all modifications to the basic aircraft and the new hardware systems to identify potential hazards or hazardous operations. Documentation of all identified hazards with notation of the actions taken/provided to control the hazards shall be maintained and provided at all major Design Reviews and prior to and through Airborne System Acceptance.

2.4.5.6 Occupational Safety

The Contractor is responsible to conduct and document an Occupational Safety and Health Program that is in compliance with all applicable Federal, State, and local regulations. For work performed at Moffett Field, the Contractor is responsible to conduct and document an Occupational Safety and Health Program that is also in compliance with NASA ARC policy. For each distinct phase of work, the Contractor shall develop safety plans and designate individuals responsible for safety oversight. The Contractor shall provide Mishap reporting to NASA in accordance with the requirements of NASA Mishap Report Form 1627.

2.4.5.7 Reliability

The Contractor shall perform reliability engineering in accordance with NASA-STD-8729.1 

The Contractor shall provide design redundancy as necessary in critical systems, perform design analyses and reliability modeling, and conduct reliability testing where cost effective and necessary to verify compliance with reliability requirements, and to demonstrate the ability of the Airborne System to meet the requirements of in SOF-1010.

2.4.5.8 Maintainability

The Contractor shall perform maintainability in accordance with NASA-STD-8729.1

The Contractor shall perform and document maintainability analyses to integrate into the design the maintainability attributes necessary to meet the operational schedule in Appendix B. The Contractor is responsible for performing (and keeping records of) those maintenance actions required to keep the Aircraft System within FAA Certification standards. The Contractor shall document, and provide for NASA approval, a SOFIA Operations and Maintenance Manual.

2.4.5.9 GIDEP Alert Usage and Initiation 

The Contractor shall query the GIDEP Alert database as necessary to ensure that product is not procured or delivered containing known failure-prone materials or components.

The Contractor shall participate in the reporting and identification of GIDEP Alerts in accordance with GIDEP requirement document SO300-BU-BYD-010, paragraph 4.2.1.

2.4.6 Environmental Management 

The Contractor shall document, and provide for NASA review and approval, a complete Environmental Protection (EP) Summary prior to operation at Ames Research Center.  This EP Summary shall address: identification of governing environmental requirements, and the integration of environmental protection into planned production and operational activities at Ames Research Center.  The EP Summary shall demonstrate an understanding of APR 8800.3 requirements and how the Contractor plans to meet applicable requirements.  Examples of EP Summary points of discussion are: (a) management of hazardous materials and hazardous waste; (b) minimizing emissions to air, water and soil; and (c) goals of affirmative procurement for all non-mission critical procurements.

2.4.7 Data Requirements and Reviews

The Contractor shall make available engineering data and software tools to allow review and evaluation by NASA as appropriate. Engineering data may include, but not be limited to: specifications; technical performance; human factor design; logistics support; subsystem/system design; maintainability design; safety design; airframe stress and loads; flutter; trade studies; parameter allocation/margins; interface; performance analysis; simulation and modeling; test procedures/reports; critical items; limited-life items; technical risk; manufacturing and producibility; configuration management; installation/integration; operations and maintenance manuals; non-conformance and failure reports; software trouble reports; maintenance data; parts data; requirements traceability, verification and validation plans; test procedures; and others as applicable.

The Contractor shall prepare a monthly list of internally approved reports and documents that may be accessed by NASA. The format of this data shall be Contractor selected and NASA approved. Restrictions may be placed on its use.

The Contractor shall provide plans, reports, and documentation as required by this Statement of Work. Data shall be provided in accordance with Attachment J(a)1 and SOF‑1017, SOFIA Data Requirements. In accordance with NASA policy, both the English and the International (Metric) systems of measurement shall be used by the Contractor in generating specifications, designs and documentation for this contract.

As a minimum the contractor shall provide and/or support as required, the Technical Reviews of Attachment J.(a)2. Major reviews shall be in accordance with Attachment J‑(a)2.

The Contractor shall conduct regular monthly and major milestone technical reviews, the latter corresponding to critical completion or decision points in the development phase. Reviews shall be held at the Contractor's facility except for monthly reviews that shall be held at either the Contractor’s facility or NASA/Ames as directed by the NASA Program Office.
2.4.8 Contractor Systems Engineering

The Contractor shall provide all systems engineering resources and activities necessary to support the Airborne System during completion of system planning, specification, design, development, manufacturing, integration, verification through completion of Airborne System Acceptance. The Contractor shall develop a Systems Engineering Management Plan (SEMP) for NASA approval, describing all tasks associated with the technical and management efforts of directing and controlling the integrated Airborne System engineering effort. The Contractor's systems engineering function shall include development and provision of all engineering data and documentation delineated in Attachment J-(a)1. 

2.4.8.1 Systems Engineering Integration

The Contractor shall perform systems engineering and analytical and physical integration (SE&I) for all U.S. elements of the SOFIA Airborne System and its interfaces, including associated airborne and ground support equipment. The Contractor shall integrate this function with the NASA SE&I function. The SE&I shall include performance of all activities necessary to assure compliance with contractual requirements, including the establishment of detailed technical requirements and specifications to assure Airborne System performance, compatibility, producibility, safety, reliability, quality, operability, and maintainability. The Contractor shall support definition and implementation of hardware and software interfaces between Airborne System interfacing elements, including airborne and ground support equipment (GSE), and conduct systems analyses to assure overall system compatibility. The Contractor shall complete definition and implementation of all hardware and software interfaces between the U.S. systems and the Telescope Assembly in conjunction with the DLR Contractor, subject to review and approval by NASA and DLR.

The Contractor shall support NASA SOFIA Program Level System Engineering and Integration with input of design, test, verification and validation data, analyses and other information as specified in the NASA SE&I Plan included in Section J ‘List of Attachments’ of this contract (First draft completed – in review within NASA SE&I team).
2.4.8.2 Configuration/Data Management

The Contractor shall establish and maintain an effective configuration/data management program. This program shall be fully documented in a Configuration/Data Management (C/DM) Plan for NASA approval, which shall describe the methods, procedures and tools for configuration identification, control, status accounting, and auditing. The CM system shall start with contract award and extend through contract completion. The Contractor's C/DM Program shall include applicable FAA C/DM requirements for aircraft modifications. The C/DM system shall be non-proprietary and transferable.

2.4.8.3 Completion of Value Engineering Tasks

The Contractor shall complete establishment, implementation, and maintenance the value-engineering program for the Airborne System. The value engineering effort shall be documented in the Contractor's SEMP. In conjunction with engineering analyses, the Contractor shall conduct an organized value engineering effort whose purpose is to analyze the functions of the airborne and ground systems, associated equipment and facilities, services, and supplies in order to achieve system and mission requirements at the lowest life-cycle cost consistent with the required performance, safety, reliability, maintainability, and quality.

2.4.8.4 Specialty Engineering Integration 
The Contractor shall provide integration, and coordination (liaison) of the efforts of the specialty engineering disciplines such as safety, reliability, maintainability, quality assurance, airworthiness, logistics support, human factors, producibility, electromagnetic compatibility, value engineering, upgradeability, pre-planned product improvement, and other disciplines as necessary, into the systems engineering process during each iteration of these processes to ensure their proper influence on the design. A strong concurrent engineering approach to development shall be emphasized

The contractor shall provide system safety analysis and hazard resolution documentation for the Cavity, Cavity Door and Shear Layer Control (SLC) design, a government furnished work products. The system safety analysis shall consist of a preliminary hazard analysis and system hazard analysis. Hazard tracking and resolution documentation will include maintaining a hazard-tracking database that will document all actions taken to satisfactorily mitigate hazards associated with the Cooling Cart, Cavity Door and SLC.

The contractor shall provide the Safety, Reliability and Maintainability (R&M) for the Water Vapor Monitor design, a government furnished work product set forth in Section H.8. This effort includes program surveillance and control, defining requirements, R&M block diagrams, analysis and predictions, Environmental Effects Analysis, FMECA, R&M reports, IPT support design reviews participation and support, and FRACAS. This effort would be up to and including Water Vapor Monitor testing.

APPENDIX A

MISSION SYSTEM HARDWARE COMPLEMENT

Major Systems

• Cavity Door System (CDS) – including the door and the door controller hardware and software

• Mission Control and Communications System (MCCS)

• Cavity Environmental Control System (CDS)

• Water Vapor Monitor (WVM)

• Vacuum System

Other Systems

• Cabin outfitting – galley, lighting, carpeting, seats, work tables, storage cabinets,  monitors, etc.

• Safety Equipment - e.g. sensors, fire extinguisher system, portable fire extinguisher, etc.

• Cavity outfitting – lighting, acoustic damping, mirrors, etc.

APPENDIX B

OPERATIONAL FLIGHT SCHEDULE

	YEARS
	1st
	2nd
	3rd, 4th, 5th

	
	FLTS
	HRS
	FLTS
	HRS
	FLTS
	HRS

	Science
	20
	190
	54
	513
	138
	1311

	Engineering
	10
	60
	19
	114
	5
	30

	Total
	30
	250
	73
	627
	143
	1341
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