9.	AVIONICS SYSTEMS

***From Schedule A, 2.0  TRACKING AND COMMUNICATIONS DIVISION (TCD):

9.1  ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES

9.1.1  Program Management Support

9.1.1.1  Multiprogram - The program management functions described below are applicable to multiprograms including the Space Shuttle Program (SSP) and Space Station Program.

9.1.1.1.1  Subsystem Management - This function includes the design, development, fabrication, data analyses, flight qualification of electronic equipment and supporting software for communications, tracking, telemetry, and related functions.  Design activities include establishing the operating parameters, reviewing and analyzing the proposed designs, and resolving system compatibility and interface problems, and ensuring certification of flight hardware and software.  The following are representative tasks the contractor shall perform:

9.1.1.1.1.1  Design, develop, specify, evaluate, fabricate, and test audio components, subassemblies, assemblies, and systems, such as earphones, headsets, microphones, speakers, recorders, processing distribution/signaling systems, command/synthesis processing and networks.  Provide engineering analysis studies and evaluations for current and proposed audio system hardware.  Perform design, development, fabrication, and testing of the Audio Test Bed.  Develop detailed test procedures and formal reports.

9.1.1.1.1.2  Provide engineering and analytical support for the conceptual design and fabrication of video systems to assess the availability of state-of-the-art devices for potential spaceflight use, for the preparation of documentation to establish system component requirements, and for the review of drawings and documentation.  Provide support for equipment design and integration reviews at JSC or at other NASA or contractor facilities including the preparation of statements of work, program requirements documents, and interface control documentation.  Video items include television systems, video tape recorder, and related equipment.

9.1.1.1.1.3  Support design and development of modulation and demodulation equipment, command encoding and decoding equipment, software and firmware for these functions, and related equipment and subsystems.  This includes system design, design of components and subassemblies, fabrication, preparation of specifications and requirements documentation, and the resolution of design and interface problems.

9.1.1.1.1.4  Provide engineering support to design and fabricate text and graphics system, survey available equipment, establish system requirements and specifications, prepare design and procurement documentation, and assist in evaluating and certifying the equipment for flight use.

9.1.1.1.1.5  Perform research, design, development, fabrication, and analysis of antenna components and subsystems.  Analyze, synthesize, and compute the radiation characteristics of antenna elements and advanced array antennas.  Measurements are required to validate the theoretical and specified performance of antennas.  Measured parameters include radiation pattern amplitude and phase, gain, directivity, and polarization.  Use both near field and far field techniques to measure radiation patterns and computer-aided design and engineering techniques for antenna design, fabrication, and the display of measured data.

9.1.1.1.1.6  Provide research, design, development, analysis, and fabrication of voice, video, and data transceivers.  Support all technical phases of radio frequency (RF) transceiver development including analytical, fabrication, and performance evaluation.  Hardware to be fabricated includes hybrid microwave integrated circuit components such as low noise amplifiers, high power amplifiers, phase shifters, switching networks.

9.1.1.1.1.7  Perform design analysis of Government-Furnished Equipment (GFE) and Contractor-Furnished Equipment (CFE) schematics and drawings to assure compatibility of the equipment/subsystem with the environment in which it must operate.  Provide results of the analysis along with recommended design changes.  Provide engineering support to the Electromagnetic Compatibility (EMC) Laboratory which includes preparation of test procedures, design of test setups, and preparation of test reports.  Perform this task in accordance with the Electromagnetic Interference/Electromagnetic Compatibility (EMI/EMC) specifications currently in use by NASA and the DOD, and with consideration of the equipment to be tested and its proposed usage.  The task also includes review of vendor test documentation and monitoring of tests at vendor plants.  Perform electromagnetic surveys of JSC facilities to determine the electromagnetic environment in which new systems or equipment must operate.

9.1.1.1.1.8  Perform design, development, fabrication, and evaluation of radar, microwave, and/or optical tracking systems for space rendezvous, capture and landing activities.  Implement studies to determine feasibility, recommend approaches for implementation, with accuracy predictions, and error analyses.  Perform analysis for components and systems, design comparison, and performance evaluation.  Develop concepts into prototype hardware, perform verification tests, implement test instrumentation, analyze test data, and report results.

9.1.1.1.1.9  Provide performance analyses of navigation aids (navaids) for both ground-based and spaceborne systems.  Use, maintain, and update analytical tools for evaluating navaid data, cinetheodolite, radar, and IMU-based reference position data.  Use, maintain, and update the software required to provide computer generated plots of navaid measurements, navaid link errors, and navaid and reference ground track and altitude profiles.

9.1.1.1.1.10  Support the design and development of software subsystems encompassing software, firmware and networks for mode control, redundancy management, status-monitoring, dynamic data bases, antenna management, Failure Detection, Isolation and Recovery (FDIR), and data management system interaction functions for communication and tracking (C&T) systems including system design; design and fabrication of network components and subassemblies; preparation of software; preparation of specifications; and investigation and resolution of design and interface problems.

9.1.1.1.1.11  Support sustaining engineering efforts involving C&T hardware and software investigation and resolution of problems which arise during flight missions.

9.1.1.1.2  Systems Engineering Technical Support

9.1.1.1.2.1  C&T RF Coverage and Performance Analysis - This function includes the responsibility for the development of RF coverage and performance predictions for spacecraft C&T links.  As part of this responsibility, mission-specific documents are developed and provided to the spacecraft technical community for use in design definition, preflight planning, real-time mission support, and post-flight data evaluation.  The following are representative tasks the contractor shall perform:

9.1.1.1.2.1.1  Provide C&T RF coverage analyses that accept as input the mission trajectory and attitude timelines, antenna pattern data, blockage, link characteristics and parameters, and RF interference.

9.1.1.1.2.1.2  Provide engineering evaluations of computer simulation data and comparisons with measured mission data.

9.1.1.1.2.2  C&T System Performance Analysis - This function includes the responsibility for the development of circuit margin (or equivalent) performance predictions for spacecraft C&T links.  The following are representative tasks the contractor shall perform:  

9.1.1.1.2.2.1  Determine the pertinent C&T system characteristics and parameters from specifications, technical literature, and original research test data to perform the circuit margin analyses.  

9.1.1.1.2.2.2  Provide engineering evaluations of the circuit margin data and comparisons with measured data.

9.1.1.1.2.3  C&T System Compatibility Analysis - This function includes the responsibility for performing C&T system compatibility analyses between spacecraft and interfacing terminals, such as NASA Tracking and Data Relay Satellite System (TDRSS), Shuttle, United States Air Force (USAF) ground network, Shuttle payloads, space station and its elements, space station payloads and free flyers, foreign and commercial space station terminals, and USAF Global Positioning System (GPS).  The following are representative tasks the contractor shall perform:

9.1.1.1.2.3.1  Provide C&T system performance requirements analysis; conduct analysis to support generation of interface control documentation; provide analysis of engineering change proposals; perform problem area analysis; provide test requirements and analyses; and conduct system feasibility analysis.

9.1.1.1.2.4  Communications Systems Test - The following are representative tasks the contractor shall perform:  Provide, in support of the Electronic Systems Test Laboratory (ESTL), end-to-end RF communications systems project planning and analytical engineering support in the development of major test programs for early systems development, system performance verification, and operation integration activities including engineering evaluations and system assessments based on measured test results and performance comparisons with systems specifications, mission requirements, and math models.  Develop system performance assessment concepts/techniques, and requirements, and identify and resolve performance discrepancies including math model/test data disagreements.

9.1.1.1.2.5  Electromagnetic Effects Analysis - This function promotes overall electromagnetic system compatibility with emphasis on reducing the problems generated by the interference of overlapping electromagnetic fields both internal and external to the spacecraft system.  Electromagnetic system compatibility includes the utilization of:  electromagnetic effects requirements and procedures; knowledge about the amount and nature of energy in the aerospace region through which the spacecraft travels; knowledge about the physical characteristics of the operational environment, such as rain, snow, moisture, lightning, terrestrial radiation, galactic radiation, plasma, and other environmental factors to which the system is subjected; and knowledge about terrestrial and spaceborne communications systems which potentially serve as a source of propagation of interference and interaction.  The following are representative tasks the contractor shall perform:

9.1.1.1.2.5.1  Provide engineering support for electromagnetic effects analyses.

9.1.1.1.2.5.2  Assist in identifying specific verification or reverification items in direct support flight readiness reviews.  Issues relating to specific elements and elements interfaces shall be identified and analyzed, and corrective action shall be recommended.

9.1.1.1.2.5.3  Perform technical analysis of internal and External Electromagnetic Effects (EME) to the spacecraft system.  Electromagnetic effects include electromagnetic compatibility, lightning, electrostatic discharge, and EMI generation due to plasma and radiation effects.

9.1.1.1.2.5.4  Support the EME Team activities including assessment of requirements status and technical analysis.

9.1.1.1.2.5.5  Assist in the periodic assessment of EME specifications and control plans, and make recommendations for updates.

9.1.1.1.2.5.6  Assist in evaluating changes, deviations, and waivers for electromagnetic effects and perform EME analyses for changes, deviations, and waivers generated.

9.1.1.1.2.5.7  Assist in review of the launch, landing, and on-orbit RF environment threat assessments for the spacecraft and establish and maintain a data base to provide visibility into the spacecraft’s and the spacecraft elements’ electromagnetic effects compliance status.

9.1.1.1.2.5.8  Assist in the review of proposed design or operational solutions with respect to electromagnetic effects interactions between the spacecraft and other space systems to which it interfaces.

***From Schedule A, 3.0 NCAD, 3.1.1.1:

9.1.1.2  Shuttle-Unique

9.1.1.2.1  Guidance, Navigation and Control (GN&C) - This function provides the Guidance, Navigation, and Control (GN&C) system verification activity required for the flight readiness assessment, monitors GN&C systems performance during missions, and conduct of special tests required in the laboratory or on the flight vehicle.  It is responsible for flight readiness verification for each shuttle mission in the following areas:  the integrated GN&C system hardware, software, and functional capabilities for all mission phases from prelaunch through landing roll out including the various abort modes; flight control system response and stability for rigid and flex body for all mission phases; sensor and effector hardware and software; redundancy management; systems management; separation systems for the solid rocket boosters and external tank; sequencing; hardware/software compatibility; mated element interfaces; and remote manipulator system Interfaces.  The following are representative tasks the contractor shall perform:

9.1.1.2.1.1  Provide in-depth engineering support to each area of ASD flight readiness verification responsibility.  The technical capability shall consist of the personnel and analytical tools to evaluate proposed changes, audit I-loads, and define the test requirements for the SAIL to verify the capability of the integrated systems to perform the planned missions.  Assist in the planning and coordination of the verification requirements and participate in the test activity to evaluate results and resolve discrepancies.  Make recommendations concerning the flight readiness, coordinate sign-off of the flight readiness statements, and maintain files for each mission.

9.1.1.2.1.2  Provide mission support required by the Analysis Manager to maintain a flight data file, log mission events and problems, and assist in closing out problem reports.

9.1.1.2.1.3  Provide technical support for participation in various board and panel meetings including the following:  Shuttle-Avionics Software Control Board; Shuttle Avionics Systems Review; Orbiter Avionics Systems Review; Shuttle Data Control Board; Orbiter Software Test and Operations (T&O) Board; Space Shuttle Checkout Panel; and Avionics Integration Panel.

9.1.1.2.1.4  Provide the analysis of redundancy management (RM) hardware and software systems.  This includes RM requirements definition, design, and documentation for Flight Control System (FCS) sensors, controls, and effectors (Rate Gyro Assembly, Body Flap, Reaction Control System) for Inertial Measurement Units (IMUs) and navigational aids (NAVAIDs), and other avionics system components.  This shall include Functional Subsystem Software Requirements and change request (CR) review, CR preparation, and mode team participation.

9.1.1.2.1.5  Provide analysis support for continuing capability enhancement and development in the areas of Space Shuttle guidance, navigation, and control.  This engineering analysis support shall include all effects of design, development, implementation, and verification of guidance, navigation, and control systems.  Provide support for enhancements to existing capability and development of new capability in guidance, navigation, and control.

9.1.1.2.1.6  Provide support for the development of new guidance, navigation and control I-loads, both for unique flights and design dependent I-loads.

9.1.1.2.1.7  Provide support for design, development, and implementation of software and procedural automation enhancements to facilitate the verification of correct values and correct mission selections of the GN&C I-loads.

9.1.1.2.1.8  Provide technical support to I-load owners.

9.1.1.2.1.9  Provide technical support to Principle Function Managers (PFM) to assess whether hardware changes affect software and vice versa.  The PFM must review pending Software Change Requests (SCR) for changes that may affect the PF.  Also, the PFM shall assist the Flight Function Manager (FFM) and the Program Office in resolving discrepancies pertaining to the PF.

9.1.1.2.1.10  Provide technical support to the GN&C Launch System Evaluation Advisory Team (LSEAT), and serve as the GN&C representative to the LSEAT.  This position requires an understanding on the Day-of-Launch-I-Load-Update system, and an understanding of the Space Shuttle first stage trajectories and the ability to make a real-time judgment of the adequacy of the GN&C system and the I-loads to support a Space Shuttle launch.

9.1.1.2.1.11  Conduct engineering design activities, program design reviews, and hardware/software system level design verification activities, mission support, flight rule, Shuttle Operational Data Book (SODB), launch commit criteria, testing, and maintenance requirements.

***From Schedule A, FDSD, 4.1.1.1, Shuttle Unique:

9.1.1.2.2  Data Systems Support - This function provides the management of the avionics system verification activity required for the flight readiness assessment, monitors avionics system performance during missions, and conducts special tests required in the laboratory or on the flight vehicle.  Avionics Systems is responsible for flight readiness verification for each Shuttle mission in the following areas:  Primary Avionics System data processing hardware and software; instrumentation; tape recorders; payload support computers; displays and controls (D&C) hardware; Systems Management Software; backup flight system hardware and software; hardware/software compatibility; and mated element data system interfaces.  The following are representative tasks the contractor shall perform:

9.1.1.2.2.1  Provide engineering support to each area of the Avionics Systems flight readiness verification responsibility including analytical tools to evaluate proposed changes.  Define the test requirements for the SAIL to verify the capability of the integrated systems to perform the planned missions.  Assist the avionics management working group in the planning and coordination of the verification requirements, and participate in the test activity to evaluate results and resolve discrepancies.  Make recommendations concerning the flight readiness, coordinate the sign-off of the flight readiness elements, and maintain files for each mission.

9.1.1.2.2.2  Provide technical support for participation in various board and panel meetings including the following:  Orbiter Avionics Software Control Board; Shuttle Data Control Board; Orbiter Software Test and Operations (T&O) Board; Space Shuttle Checkout Panel; and Avionics Integration Panel.

9.1.1.2.2.3  Audit the test planning and test results of the Orbiter flight software verification activity to assure adequate verification of the software changes incorporated in the flight software.  Audit systems-level verification test plans to evaluate the impact of software and hardware/software interface changes on the data processing system performance; emphasize verification of the interfaces between the data processing system and payloads and experiments in the Orbiter.

9.1.1.2.2.4  Provide support to developers of flight techniques, mission and procedures planners, flight and ground crew training personnel, and flight crews.

9.1.1.2.2.5  Support the evaluation of emerging technology developments relative to future subsystem upgrades.  

***From Schedule A, FDSD, 4.1.1.1.2 Cargo Integration:

9.1.1.2.3  Cargo Integration - This function provides the safety and avionics system integration engineering activities to be performed commensurate with responsibilities for assuring cargo integration and Orbiter/payload compatibility.  The following are representative tasks the contractor shall perform:

9.1.1.2.3.1  Conduct reviews of Payload Integration Plans (PIPs) and associated PIP annexes to evaluate compatibility with the National Space Transportation System (NSTS) systems operation documentation, and provide the results for use at the PIP and PIP annex reviews.

9.1.1.2.3.2  Perform evaluations of Shuttle/Payload avionics interface design requirements, based on PIPs, for the generation of payload-unique interface Control Documents (ICDs).  Conduct technical analyses and evaluations of Preliminary Interface Revision Notices (PIRNs) to the payload-unique ICDs shall also be conducted.  Coordinate results of these evaluations and analyses with the appropriate Avionics Working Group (AWG) chairperson in support of the integration process.

9.1.1.2.3.3  Perform evaluations of the cargo element/Shuttle avionics interface designs and integration to assure compatibility and compliance with program design and mission requirements and assist in the preparation of the results for use in the Cargo Compatibility Review (CCR), Cargo Integration Review Dry Runs (CIRDs), and Cargo Integration Reviews (CIRs).

9.1.1.2.3.4  Develop and maintain an automated method to store and retrieve the Orbiter/payload avionics interface requirements for each cargo element.  This automated system shall provide a data base to streamline the cargo integration process, especially cargo remanifest activities.

9.1.1.2.3.5  Evaluate programmatic avionics changes to ensure compatibility with existing accommodations/requirements documents including identification of issues and solution recommendations.

9.1.1.2.3.6  Evaluate verification procedures for Payload Interfaces such as Technical Operating Procedures (TOPs) to ensure proper implementation of design center requirements.

9.1.1.2.3.7  Evaluate payload safety packages for compliance with JSC electrical safety guidelines.  This includes assessments of avionics interfaces, such as power and data, as well as any computers used by the load to control or monitor safety critical functions.

***From Schedule A, FDSD 4.1.1.1.3, Change Request Coordination:

9.1.1.2.4  Change Request Coordination - This function is responsible for the technical coordination of the directorates review of Shuttle related change requests.  To fulfill this responsibility, develop and operate a relational data base that tracks SSP change requests evaluations.  The following are representative tasks the contractor shall perform:

9.1.1.2.4.1  Support the design, implementation and operation of the Engineering Shuttle Configuration Management System which includes computer hardware/software requirements, test/check-out procedures, training and operations.

9.1.1.2.4.2  Support the primary Shuttle Level II meetings (Change Review Group (CRG) and Pre-Program Requirements Change Board (PRCB) on a weekly basis.

9.1.1.2.4.3  Support Avionics Systems in coordinating Level II change requests with the proper engineering disciplines.

***From Schedule A, NCAD, 3.1.1.2, Space Station Unique:

9.1.1.3  Space Station-Unique - This function provides the engineering and analysis support for space station systems and operations design evaluations.  This effort includes activities such as:  analytical studies to assess alternate design options, provide technical integration across space station systems and elements, assist in developing technical direction to the prime space station work-package contractor(s), perform independent analysis, and develop the experience base to evolve from systems trades to operational trades to detail flight techniques for space station operations.  Assess performance of manipulators to be used on the space station with regard to feasibility and operational constraints.  These studies, including performance scans and trades, lead to the selection of optimum systems performance and optimum operations performance profiles and trajectory parameters for each specific event window.  Study areas may include the functional of proximity operations, attitude and pointing, consumable resource rendezvous, payload handling, recontact analysis, space station Mobile Remote Manipulator System (MRMS) analysis, berthing/docking analysis and separation analysis.  The following are representative tasks the contractor shall perform:

9.1.1.3.1  Rendezvous - Evaluate the space station in terms of logistics, performance and tracking requirements.

9.1.1.3.2  Mission Requirements Synthesis and Analysis - Support definition, design, and development of space station Mission Integration Plan (MIP) development, integrated mission scenarios, flight phase analysis and systems requirements development, assembly sequence definition, logistics and traffic management, orbit selection trade studies, configuration definition analyses, and mission operations and systems requirements assessments.

9.1.1.3.3  Systems Requirements Synthesis and Analysis - Support space station systems design and sizing requirements in the following areas:  electrical power system, thermal control systems, propulsion systems, and fluids management systems.  

9.1.1.3.4  GN&C - Provide support in the following areas:

9.1.1.3.4.1  Space station attitude and pointing guidelines to support space station user requirements.

9.1.1.3.4.2  Space station onboard techniques for maintaining velocity, position, and attitude knowledge and related interfaces with ground, and global positioning satellite (GPS).

9.1.1.3.4.3  Sensors and hardware evaluation, mean time between failure (MTBF) analysis, redundancy requirements, and management.

9.1.1.3.4.4  Space station onboard software requirements and design integration across systems and elements.

9.1.1.3.5  GN&C Verification - Provide support to the integrated software and avionics verification in the following areas:

9.1.1.3.5.1  Develop verification requirements.

9.1.1.3.5.2  Review Level II and Work Package 2 proposed test plan.

9.1.1.3.5.3  Analysis verification testing results.

***From Schedule A, FDSD 4.1.1.2, Space Station Unique

9.1.1.3.6  Subsystem Management - This function provides Avionics Systems with the capability for managing development of the space station Data Management System (DMS) hardware and software, development of avionics integration and verification tools, and the Work Package 2 flight software build process.  Responsibilities include managing the definition, design, development, integration, test, and evaluation of DMS components, DMS system integration, and DMS system certification for flight.  The DMS provides the standard hardware resources and software services that support the data processing and communications needs of systems, elements, and payloads on board the space station.  Other responsibilities include managing definition, design, development, integration, test, and evaluation of data management system software and networks.  The DMS system software provides the common operating environment and human-machine interface for operation and control of the various distributed systems and payloads.  Avionics Systems is also responsible for integrating data management system software with application programs and for performing research and development in support of data management system development.  Avionics Systems has responsibility for managing development and operation of the Avionics Development Facility (ADF); development of the Integrated Test and Verification Environment (ITVE); and the Work Package 2 flight software build process.  The ADF is the facility designated for integration, verification, and certification of Work Package 2 flight software.  The ITVE is the integrated set of tools and procedures required to support integration, verification, and validation for flight hardware and software.  Responsibilities include software configuration planning, test planning, and performance of JSC flight software integration, build, verification, and certification.  Avionics Systems also conducts research and development into software and hardware integration, testing techniques, and technology appraisal.  The following are representative tasks the contractor shall perform:  

9.1.1.3.6.1  Provide support to Avionics Systems for DMS hardware and software subsystem management.  DMS subsystems include the flight hardware configuration Items, flight computer software configuration items, and the DMS Kits used for simulation and testing.  Flight hardware and software items are identified in the Major Component Characteristic section of the DMS Contract End Item (CEI) Specification, SP-M-001.  The DMS kits are described in the CEI specification for DMS kits, SP-M-015.  Subsystem management support includes participation in requirements, design, documentation, and cost reviews; development, integration, and documentation of functional, performance, and interface requirements; analysis of DMS hardware and software to insure that end item deliverables meet requirements; and technical monitoring of subsystem integration and verification activities.

9.1.1.3.6.2  Provide support to Avionics Systems for DMS system integration.  This task supports the DMS system integration manager who is responsible for architecture definition and system interfaces.  Duties include development of the DMS Architecture Control Document (ACD), assuring end-to-end system functionality as defined in the ACD, integration of DMS with other systems, and assuring that the DMS complies with SSP 30000 requirements.

9.1.1.3.6.3  Provide support to Avionics Systems for DMS system development.  This task supports the DMS system development manager who is responsible for overall technical management of DMS development.  Duties include supporting management of system development, analysis of system functional and performance requirements as specified in Type I documents, and providing integration support to other systems using DMS.

9.1.1.3.6.4  Provide support to Avionics Systems for DMS system level verification.  This task supports the DMS system verification manager who is responsible for implementation and technical management of system integration and verification.  Duties include definition of testing requirements, system analysis, system testing, and resource allocation.

9.1.1.3.6.5  Provide support to Avionics Systems for application of the Ada computer programming language.  This task supports the functional area manager for the Ada programming language.  Duties include consultation in the use of Ada for the space station and technical management of the acquisition and maintenance of the flight software compiler and support tools.

9.1.1.3.6.6  Provide support to Avionics Systems in performing the Work Package 2 flight software builds and post build testing.  Duties include producing build schedules, analyzing and tracking dependencies, and analyzing test requirements and results.

9.1.1.3.6.7  Provide support to Avionics Systems for technical management of ITVE development.  This system is defined in the ITVE CEI Specification, SP-M-144B.  Duties include design analysis, performance measurement and consultation with system users.

***From Schedule A, FDSD 4.1.1.2.2 Software Support Environment:

9.1.1.3.7  Software Support Environment - This function provides Avionics Systems with the capability for management of the implementation of the space station Software Support Environment (SSE) and the on-board Software Build system plus facility support to the development and operation of the Master Object Data Base (MODB).  The SSE consists of the software tools and standards that are being used to develop and maintain operational software for the Space Station Program.  The Build System is the set of software tools used to produce the software builds for on-board space station software.  These tools have been built in part by the SSE Project and in part by Work Package 2.  The Space Station Project includes the operation and maintenance of the SSE Development Facility (SSEDF).  The SSEDF is used to build the SSE, to evaluate commercial products for possible use as SSE tools, and also to provide computational support to the MODB development effort by Work Package 2.  The overall SSE effort has three lines of emphasis:  operations and maintenance, system engineering, and software development.  This includes SSE requirements identification, design, development, networking, integration, testing, verification, validation, support, and long-term sustaining engineering.  Because of the long duration of the Space Station Program, the SSE is evolving in incremental stages called Operational Increments (OIs).  The Build System is being developed in parallel and delivered with the appropriate SSE OIs.  The following are representative tasks the contractor shall perform:

9.1.1.3.7.1  Develop and maintain Federal Information Processing Resources (FIPR) plans in support of SSE Project procurements.

9.1.1.3.7.2  Provide detailed analyses, including cost/risk analyses on the facilities and support software required to develop, verify, and maintain Space Station Program operational software.  Examples of areas to be covered are:  facility, system, and application security, software requirements, network and communication issues, documentation quality, software engineering adequacy, and software application design. 

9.1.1.3.7.3  Provide analysis and detailed reports on delivered software, documentation, and test results to assess product quality. 

***From Schedule A, TCD, 2.1.2, R&D Support:

9.1.2  Research and Development Support

The following are representative tasks the contractor shall perform:

9.1.2.1  Advanced Development - Perform research and development associated with the design, implementation, and testing of advanced space communications and tracking subsystems for the functional areas described in Section 9.1.1.

9.1.2.2  Advanced Program Definition - Perform conceptual design studies and engineering assessments, as defined in Section 9.1.4, in support of advanced program activities such as Space Exploration Initiative and Personnel Launch System.

***From Schedule A, NCAD, 3.1.2, R&D Support:

9.1.2.3  Avionics Systems Engineering and Integration - This function provides for the design, test and/or analysis of avionics system requirements to define the optimum systems configuration to meet program requirements and provide an acceptable balance between development risk and application of new technology; and defines avionics system/subsystem integration requirements and assesses their implementation impact on system-level hardware/software design requirements, development risk and growth potential.  The following are representative tasks the contractor shall perform:

9.1.2.3.1  Perform studies and analyses to define the requirements for implementation of new avionics systems concepts and evaluate the impact on hardware and software systems design and development risk.

***NOTE:  Schedule A, NCAD 3.1.2.1.2 went to NEW SOW Part I, Section 4.

***From Schedule A, NCAD, 3.1.2.1.3, edited to include only inertial and optical subsystem/components:

9.1.2.3.2  Provide the engineering design, development, implementation, and evaluation of candidate Inertial and Optical subsystem/components; and define the data interface requirements and engineering assessment criteria for integrating these subsystems with other avionics subsystems.

9.1.3  Engineering, Scientific, and Analytical Tools

***From Schedule A, TCD, 2.1.3.1: 

9.1.3.1  Computer Program Development and Maintenance Support - This function includes the responsibility for the development and operation of C&T simulation tools for use in performing C&T support services.  These tools shall allow the simulation and analysis of end-to-end C&T links, including the effects of coding, modulation, antennas, signal processing, multiplexing, spread spectrum, encryption, and the impacts of multipath, interference, and nonlinearities.  The following are representative tasks the contractor shall perform:

9.1.3.1.1  Develop math models compatible with the simulation system operating elements; develop software to integrate and upgrade the simulation capability; and perform time domain and frequency domain analyses, including Monte-Carlo simulations, and spectrum analyses.

9.1.3.1.2  Develop and maintain C&T RF coverage computer programs (reference 9.1.1.1.2.1.1).

9.1.3.1.3  Develop and maintain math models for use in the calculation of spacecraft C&T link circuit margins; develop and maintain computer tools and data bases to aid in calculating and documenting the circuit margins (reference 9.1.1.1.2.2).  

***From Schedule A, NCAD, 3.1.3.3, Other Tools:

9.1.3.2  Other Tools - The following are representative tasks the contractor shall perform:

9.1.3.2.1  Support development and operation of software programs for the layout and preparation of schematics, printed circuit and wire-wrap boards, and photoplotting. 

9.1.3.2.2  Provide programming support for the following software programs:  DAP, ADAP, GEMAS, Modified Maximum Likelihood Estimator (MMLE), Parameter Estimator (PEst), GRAM, OADB, and POST.

***From Schedule A, FDSD, 4.1.2 Engineering, Scientific, and Analytical Tools:

9.1.3.3  Flight Data Systems Engineering, Scientific and Analytical Tools - The following are representative tasks the contractor shall perform: 

9.1.3.3.1  Provide the engineering and technical support for the evaluation of advanced flight data systems concepts including command and control techniques.  Activities include providing an environment for proof of concept definition, preliminary designs, and design validation.  Provide the engineering and technical, support necessary to maintain these laboratories.  Be cognizant of the open system interconnect processing techniques, computing systems, and data distribution/operations functions requiring a wide range of integrated services.  This support shall encompass a spectrum of activity from state-of-the-art systems concept development for both ground-based and flight systems to laboratory operations. 

9.1.3.3.2  Provide an automated capability to perform design, drafting, engineering, simulation, analysis, scheduling, and graphics related to avionics systems design and analysis activities for current and future NASA human space programs.  Provide support for the development and operation of software programs for the layout and preparation of schematics, printed circuit and wire-wrap boards, and photoplotting.

***From Schedule A, 13.1.1

9.1.3.4  Office Automation Applications - Provide applications development support for Engineering Directorate applications.  The support includes the definition of requirements, design, implementation, testing and training for, and maintenance of the application.  The existing applications which require support are as follows:  (1) Equipment Lifecycle System and (2) Electronic LDR System. 

The development and maintenance of the applications require the support of the appropriate tools for representing the systems from a directorate/enterprise point of view.  The above applications require a data base administration function for the Oracle DBMS on a VAX system.

***From Schedule A, TCD, 2.1.4 Studies & Assessments

9.1.4  Studies and Assessments

9.1.4.1  C&T Conceptual Design Analysis - This function includes the responsibility for the development of conceptual designs for spacecraft C&T links.  The following are representative tasks the contractor shall perform:

9.1.4.1.1  Perform Phase A/B design/definition studies, assess systems design requirements, and evaluate/maintain cognizance of current and advanced C&T design techniques and equipment

9.1.4.2  C&T Special Studies - This function includes the responsibility for performing special studies for specific C&T system concerns/problems.  Any or all of the preceding support services could be required to achieve the desired output.  The following are representative tasks the contractor shall perform:

9.1.4.2.1  Provide C&T interface analysis; provide tradeoff analyses for use in subsystem design selections (e.g., antenna type), operational selectivity (non-standard mode selections); provide parametric sensitivity analyses; and perform analysis in support of C&T performance anomalies.

***From Schedule A, FDSD, 4.1.3 Studies & Assessments:

9.1.4.3  Flight Data Systems Design/Analysis - The following are representative tasks the contractor shall perform:

9.1.4.3.1  Provide design, test, and/or analysis of flight data systems in support of Phases A and B of new programs and develop laboratory based flight data system concepts and prototypes as precursor technology development for future programs. 

9.1.4.3.2  Perform systems engineering analysis and trades to develop generic flight data system architectures.  This activity includes requirements analysis, conceptual design, standardization of interfaces, and prototype development of flight data systems in a laboratory environment for a variety of future, and as yet unspecified vehicles. 

9.1.4.3.3  Perform specific vehicle systems designs and trades based on general requirements for new vehicles ranging from small non-human-tended scout vehicles to large human-tended complex transportation vehicles.  These activities shall support NASA Phase A and B design activities for these vehicles. 

9.1.4.3.4  Support NASA in its representation to various standards making bodies that are directly related to NASA’s roles and missions.  Some of the bodies would be the Ada Board, Institute of Electrical and Electronics Engineers (IEEE) PI 003, American institute of Aeronautical Engineers (AIAA), and Society of Automotive Engineers (SAE). 

***From Schedule A, TCD, 2.2:

9.2  LABORATORY/FACILITY SUPPORT SERVICES

9.2.1  General Support Services

9.2.1.1  Communications - Each of the laboratories is equipped with modern test and analysis equipment necessary to design, assemble, and evaluate communications components from initial conceptual designs to prototype flight hardware.  This function supports the development work to be carried out in the facilities which includes all the components and subsystems required to implement a space flight communications system.  The following are representative tasks the contractor shall perform:

9.2.1.1.1  Maintain and operate the laboratories and facilities for conceptual design, development, fabrication, testing, and evaluation of various types of C&T equipment and software used for human space flight.

9.2.1.1.2  Provide troubleshooting and performance analysis of flight-type equipment/hardware to identify potential problem areas and methods of resolving them.

9.2.1.1.3  Support design, development, and fabrication/test of alternate and new hardware to improve existing system performance or meet new requirements.

9.2.1.1.4  Develop test plans, procedures, and associated schedules for required tasks.

9.2.1.1.5  Fabricate and assemble test setups configured to operate as spacecraft system consoles.

***From Schedule A, NCAD 3.2.1, General Support Services:

9.2.1.2  Avionics - This function provides the design, development, test, and evaluation for avionics systems and related computing systems, data distribution, subsystem interface processing, data operations functions for integrated avionics systems services cover a spectrum from state-of-the-art concept development, for both ground-based and flight systems, to laboratory operations.  Open system interconnect processing techniques, computing systems, and data distribution/operations functions require a wide range of integrated services.  This support shall encompass a spectrum of activity from state-of-the-art subsystem concept development for both ground-base and flight systems to laboratory operations.  The following are representative tasks the contractor shall perform:

9.2.1.2.1  Provide test setups, develop test procedures, conduct Test Readiness Reviews, perform test operations, provide data reduction, evaluate test data, operate and maintain laboratory simulators, support test bed activities, and issue test and evaluation reports for avionics systems and components.

9.2.1.2.2  Perform the research, documentation review, design definitions, engineering tradeoff studies, system optimizations definitions, and other analyses in support of avionics systems integration, development, and performing evaluation activities.

9.2.1.2.3  Perform design, fabrication, test, and analysis.  This includes the procurement, operation, and maintenance of data systems, display and controls, and guidance, navigation, and control system hardware, engineering breadboards and test beds, and test facilities to support advanced space vehicle sensor and effector development, and the definition, design, fabrication, development, and integration requirements for optical and inertial GN&C components, math models, and emulators.

9.2.1.2.4  Provide the day-to-day maintenance and operations support required for advanced avionics systems data networks and “automation” related data networks for which Avionics Systems is responsible.

9.2.1.2.5  Support the installation and checkout of additional hardware/software and/or upgrades to present lab facilities; development and maintenance of computer software for cathode ray tube (CRT) display; video and film recording of dynamics graphics data; and documentation of all appropriate lab hardware and software.

***From Schedule A, FDSD, 4.2.1 Laboratory/Facility General Support Services:

9.2.1.3  Flight Data Systems - Provide design, development, test, and evaluation support for flight data systems and related computing systems, data distribution, subsystem interface processing, data operations functions for integrated flight data systems services that include state-of-the-art concept development, for both ground-based and flight systems, to laboratory operations. 

9.2.1.3.1  Provide support relative to open system interconnect processing techniques, computing systems, and data distribution/operations functions.  This support shall encompass a spectrum of activity from state-of-the-art subsystem concept ranging from development for both ground-base and flight systems to routine laboratory operations. 

9.2.1.3.2  Provide the required test setups, develop test procedures, conduct Test Readiness Reviews, perform test operations, provide data reduction, evaluate test data, operate and maintain laboratory simulators, support test bed activities, and issue test and evaluation reports for flight data systems and components. 

9.2.1.3.3  Perform research, documentation review, design definitions, engineering trade-off studies, system optimizations definitions, and other analyses in support of flight data systems integration, development, and evaluation activities.

9.2.1.3.4  Perform design, fabrication, test, and analysis.  This includes the procurement, operation, and maintenance of data systems, display and controls, system hardware, engineering breadboards and test beds, and test facilities to support advanced space data system development, and the definition, design, fabrication, development, and integration requirements for flight data systems components, math models, and emulators. 

9.2.1.3.5  Provide the day-to-day maintenance and operations support required for advanced flight data systems data networks and operational “automation” related data networks for which Avionics Systems is responsible. 

***From Schedule A, TCD, 2.2.2 FIPR:

9.2.2  Federal Information Processing Resources (FIPR) Support

This function includes the FIPR support for Avionics Systems.  The avionics systems is served by an automation system based on DEC VAX computers linked to directorate and site-wide computer networks.  The computers of Avionics Systems are used by both NASA and support contractor personnel for scientific and engineering applications, for real-time test control and laboratory automation (where practical), for computer aided design, for operations and management, and for other tasks necessary to support Avionics Systems’ efforts.  The following are representative tasks the contractor shall perform:

9.2.2.1  Operate the computer systems and ensure the availability of a computing capability. 

9.2.2.2  Install system software, upgrade in accordance with the manufacturers specifications and modify it as required to support tasks and functions.

9.2.2.3  Coordinate maintenance of the computing systems and peripherals, schedule and monitor preventive maintenance, make minor repairs and coordinate major repairs provided by outside NASA JSC service contracts, prepare exhibit lists for the maintenance contracts, and maintain a data base containing an inventory of the computer equipment and software.

9.2.2.4  Ensure the continued operation of the ETHERNET local area network and of the interfaces with the directorate and site networks and expand and modify use as required for the interchange of engineering and management data.

9.2.2.5  Operate the Computer-Aided Design (CAD) system and develop and support engineering and automation applications on them.

9.2.2.6  Help design and develop programs to automate and improve operations and management information systems, and provide user assistance during checkout and implementation.

9.2.2.7  Design, develop, and implement special purpose electronic equipment and software for unique interfaces and applications, such as the real-time interfaces with computer-controlled communications equipment, plotters, and CAD systems.

9.2.2.8  Develop application programs for real-time test control and laboratory automation for current and advanced communications and tracking systems testing, and for test bed development and for control and monitoring functions.

9.2.2.9  Support the applications of computing systems by providing configuration planning, capability reporting, schedule development, user help, training, procurement, network design, documentation, data base formation, laboratory modifications, and computer language capabilities.

***From Schedule A, NCAD, 3.2.2, FIPR:

9.2.2.10  Provide general computer systems support in the areas of software development and maintenance of existing and planned engineering software and hardware systems.  Support activities such as applications and operating systems software development, vendor software installation and operational support, consultation, user training, and the maintenance and operational support of the Avionics Systems’ data bases and analysis software systems.

9.2.2.11  Support the migrating of engineering software from one Avionics Systems computer to another and for the maintenance of existing software systems on any of the Avionics Systems’ computers.  Provide training and consultation to users of the Avionics Systems’ computers, operating systems, or any purchased or developed software.  Gain information for installation and maintenance of purchased systems and for the training of Avionics Systems’ users.  Design and develop software and data flow interfaces between existing and planned Avionics Systems’ systems.

9.2.2.12  Provide system analyst support for day-to-day operating system problems, system tuning, system operational upkeep and system hardware upgrade consultation.  This also includes installation and maintenance of operating systems.

9.2.2.13  Provide support in the assessment of existing, enhanced and new commercially available computer programs which may enhance the design and analysis capabilities of the Avionics Systems.  The assessment may include trade-off studies of potential improvements in capabilities, compatibility with existing programs, data bases, and procurement recommendations.

9.2.2.14  Provide support to the Avionics Systems’ Functional Area Coordinator (FAC) in the coordination of requirements and funding for material purchases and the preparation of the associated paperwork, review of service requests (SR) for completeness, proper signatures, timely assessment of the SR status in the process flow, pickup/delivery of software and documentation to users, maintenance of a data base of Avionics Systems’ equipment and associated software.  

9.2.2.15  Provide support to the Avionics Systems’ Information Resource Management (IRM) Coordinator through supporting IRM Coordinators Meetings, scheduling personnel for training classes, providing support in preparation of paperwork involving purchase requests and supply requisitions and tracking their status, and other IRM assignments.

9.2.2.16  Provide support to the Avionics Systems’ Computer Security Officer in the preparation of computer system risk analyses, sensitive application surveys/requirements, installation and maintenance of security related software, and other security related assignments.

***From Schedule A, FDSD, 4.2.2  Federal information Processing Resources (FIPR) Related Activities:

9.2.2.17  Computing/Networking Support - The following are representative tasks the contractor shall perform: 

9.2.2.17.1  Support the design, development, and maintenance of a multiple central processor unit networked computer facility that produces the engineering and professional environment for space vehicle avionics systems development.  The facility shall also support data retrieval efforts associated with archival or relational data base storage systems. 

9.2.2.17.2  Network Engineering - This function provides the systems engineering design and evaluation methodology for computer communications networking systems; provides the design effort that joins together of the computational systems of a large group with widely distributed equipment so that a common data base can be shared; defines the current and future needs of the user community; and develops a workstation network that is compatible with the needs of a diverse installed user base.  The following are representative tasks the contractor shall perform: 

9.2.2.17.2.1  Support the definition of a hardware and software configuration which will provide an efficient and flexible engineering computer communication network.  Practical, affordable approaches, trade studies, etc. are considered part of this activity. 

9.2.2.17.2.2  Design, install, test, operate, and maintain a local and remote area network which is based on the existing distribution of automatic data processing equipment and data bus systems. 

9.2.2.17.2.3  Assist with the development of advanced concepts which permit the integration of computer communication systems with major Program Office data bases at JSC and remote locations. 

9.2.2.17.2.4  Support the development of innovative and cost effective approaches to data base design and testing of distributed data base information management. 

9.2.2.17.3  Systems Software Support - This function provides computer systems analysis using computer vendor software, such as operating systems, enhancement packages, utilities and other user support software.  The following are representative tasks the contractor shall perform: 

9.2.2.17.3.1  Provide support for resolving system problems, evaluating new software, testing performance and integrating system functions with the developers and users of application software. 

***From Schedule A, TCD 2.2.3:

9.2.3  Communications Processing Laboratories

This function supports the Avionics Systems’ Communications Processing Laboratories including the Voice Processing Development Laboratory, Audio Development Laboratory, Signal Processing Laboratory, Electro-Acoustical Laboratory, Television (TV) Systems Laboratory, Text and Graphic Systems Laboratory, Video Tape Recorder Laboratory, and flight equipment assembly area.  These laboratories support the conceptual design, development, fabrication, testing, and evaluation of various types of electronic telecommunications equipment used for human space flight.  The following are representative tasks the contractor shall perform:

9.2.3.1  Perform tasks involving the design, fabrication, and evaluation of digital uplink (combined audio-data-command signal) modulation/demodulation equipment, and the interfaces of this equipment with vehicle communication components.

9.2.3.2  Support design efforts which include the application and evaluation of fail-safe, redundancy and self-checking techniques.  Specific efforts involve application of state-of-the-art circuit technology and components to the design of communications components and subsystems for space flight use.  Throughout the development of such hardware, computer aid design, simulation, and evaluation techniques shall be employed requiring the contractor engineering personnel to be cognizant of the mathematical basis for the subject tasks.

9.2.3.3  Support tasks which require measurement and evaluation and determination of:  (a) demodulator/synchronizer acquisition time for signal lock, (b) performance relative to bit transition density, signal/noise ratio, bit jitter, loop bandwidth, (c) error control performance relative to erasure threshold error rates, message acceptance and rejection rates, and (d) subjective quality evaluation of digital television bandwidth compression algorithms.

9.2.3.4  Support activities which involve evaluation, measurement, and determination of typical parameters such as resolution, lag, geometric distortion, grey shades, motion rendition, spectral response, tilt, aperture response, automatic light level and gain control response characteristics, lights level sensitivity, and modulation transfer function for systems and components.

9.2.3.5  Support design, development, fabrication and test of video processors employing nonstandard formats for spacecraft television systems.  These processors include scan converters and color converters utilizing disk recorders and other storage devices.  Application of state-of-the-art computer control, bandwidth compression, color generation, and miniaturization techniques are required.  Design tasks shall accommodate requirements for high resolution color TV over narrow communications bandwidths in support of remote control and inspection applications involving the man-machine interface.

9.2.3.6  Perform sign tasks which involve the evaluation and definition of television system to be used in advanced applications.  This activity includes multiple TV cameras/monitors, nonstandard color TV formats, computer-controlled television control and distribution systems, and the video proximity operations devices to implement functions such as tracking end focusing/auto zoom.  Prototype hardware for these systems shall be designed, fabricated and assembled for testing in dedicated subsystem test beds.  Selected test beds for each system shall be integrated into, and evaluated, in a system-level communications and tracking test bed.  The performance of this hardware shall be the basis for hardware/engineering specifications to be provided for the build up of advanced systems.

9.2.3.7  Support text and graphic system performance evaluation tasks which include measurement of the modulation transfer function and resolution of the system.  Typical tasks specific to the scanner include the optical and electrical alignment and functional testing.  Tasks associated with the copier are the development of the optimum video alignment and developer heater temperature, evaluation of the paper transport subsystem, and bench checkout of the equipment.

9.2.3.8  Support efforts to improve and modify the existing equipment by performance deficiencies and requirement changes and in the engineering work associated with the specification, design, development, fabrication, and application of advanced scanning and hard copying equipment.

9.2.3.9  Perform design tasks involving video tape recorders (VTRs), the ground test equipment, and the spacecraft crew processing and recording circuits, breadboard evaluation of candidate designs, and incorporation of new or modified circuits or subassemblies in the VTRs or support equipment.

9.2.3.10  Perform, analyze, and report on comprehensive measurements and evaluation tests of recording devices to confirm parameters such as bandwidth, luminance non-linearity, line time distortion, differential gain and phase, chrominance to luminance gain and delay distortion, time base stability, and various signal-to-noise ratios.

9.2.3.11  Support investigation and resolution of problems which occur during missions and which involve improvements and modifications to the existing equipment due to performance deficiencies and requirement changes for the Shuttle and advanced systems applications.

9.2.3.12  Perform tasks supporting design, development, fabrication, testing and evaluation of audio communication systems which include headsets, microphones, earphones, speakers, recorders, analog and digital processors, distribution/signaling system (LANs and PBXs), voice command/synthesis processors, integrated services (voice/data), digital networks, and associated data evaluation from test beds, flight experiments, and actual flight systems.

9.2.3.13  Performs tasks supporting design, development, fabrication, testing, and evaluation of communications data processors, frequency division and time division multiplexers, packet data formatters, and associated data evaluation from test beds, flight experiments, and actual flight data systems.  

9.2.4  Tracking Techniques Laboratories

This function supports Avionics Systems’ Tracking Techniques Laboratories including the Optical Tracking and Communications Laboratory, Six-Degree-of-Freedom Positioner Test Facility, Image-Based Tracking Laboratory, Radar Laboratory, Radar Boresight Facility, Global Positioning System (GPS) Laboratory, and Hybrid Vision Laboratory.  These laboratories support the design, development, fabrication, test, and evaluation of components and systems for optical communications and tracking.  The following are representative tasks the contractor shall perform:

9.2.4.1  Support the design, development, fabrication, test, and evaluation of laser and image-based tracking systems and optical communications systems.  Operate, maintain, and upgrade the Precision Six-Degree-of-Freedom Positioning System. 

9.2.4.2  Perform tests on tracking systems in the Radar Boresight Facility.  Support requirements for this facility entail determining and measuring the effects of tilt errors, polarization errors, multipath, a near-field effects tracking systems.

9.2.4.3  Support the design, development, fabrication, simulation, test, and evaluation of microwave tracking systems including radars, transponders, RF navigation aids, and GPS receivers/processors for spacecraft orbital and landing operations.  Operate and maintain the GPS simulation and test facility.

9.2.5  Electronic Systems Test Laboratory (ESTL)

The functions of the ESTL are to conduct detailed spacecraft-to-spacecraft, ground-to-spacecraft, and space craft to ground RF communication system tests on an end-to-end system basis to evaluate early system designs, to support communications system development, and to verify that system performance is commensurate with mission requirements prior to actual flights.  Spacecraft communications equipment including tandem link configurations, are interfaced through a space simulation network to ground station equipment and integrated into an overall test bed to accomplish test and evaluation objectives.  Testing consists of integrated and special system tests (including space network operations integration testing) to assure that performance of actual spacecraft and ground radio frequency systems meet program requirements when subjected to electrical conditions similar to those expected during operational missions.  The following are representative tasks the contractor shall perform:

9.2.5.1  Develop plans and schedule test programs, perform tests, and analyze data.  Prepare documentation to include data manuals, procedures, reports, and graphic presentations.

9.2.5.2  Support the development of advanced communications system and/or techniques including conceptual designs, and recommend test bed evaluations of complex, unproved configurations and concepts, including trade-offs between alternate or competing designs. 

9.2.5.3  Provide engineering support for development of laboratory configurations to test and evaluate space/ground systems.  This effort shall include the engineering design, build up, and integration of special test systems (such as radio frequency space loss simulators incorporating doppler, signal delay propagation effects, multipath, and interference injection capabilities), consoles, devices, and fixtures for control, operation, test of space/ground and space/space communications systems, and the preparation of maintenance and operation manuals for each test buildup.

9.2.5.4  Conduct test programs for evaluating the compatibility and overall performance of spacecraft telecommunications electronic systems and ground systems on an integrated basis.

9.2.5.5  Develop procedures and conduct tests and evaluations leading to the resolution of special, identified communications system problems and/or anomalies including pre-mission, real-time, and post-mission periods of activity.

9.2.5.6  Develop diagnostic test concepts which will not only indicate spacecraft-ground and spacecraft-spacecraft system incompatibilities, but which will aid in recognizing the source of incompatibility.

9.2.5.7  Provide computer systems support (system analysts, programmers, operators) for the development, maintenance, and operations of computers, tools, data bases, as an aid in test operations, test conducting, documenting, and test assessment as related to engineering testing and evaluation of space/ground and space-space communications systems.  This effort shall include the development of test system hardware/software capabilities to integrate, test, and evaluate on a closed-loop basis.  This activity also includes automation (where practical) of overall laboratory test activities, CAD/CAE, and automation functions.

9.2.5.8  Provide technical documentation consisting of test requirements, test project plans, procedures, data packages, system performance assessment reports, and summaries, including computer related and general laboratory descriptive information.

9.2.5.9  Support the design, developments fabrication, test, and evaluation of C&T control and status monitoring subsystem for the ESTL and candidate/proposed subsystem for spaceflight applications.

9.2.5.10  Provide training in the form of operational instructions on equipment procured, fabricated, or assembled by the contractor.

9.2.5.11  Review mission objectives and prepare communication systems test plans; participate in preflight and flight communication tests and evaluate the test results; determine and resolve communication system problems; prepare flight and flight communications test reports; prepare test requirements; maintain a file of communications system engineering/flight verification support documents; and perform engineering studies to establish advanced techniques.

9.2.6  Antenna Range and Anechoic Chamber

The functions of the Antenna Range and Anechoic Chamber are measurement of antenna radiation patterns, antenna impedance measurement, and electromagnetic interference testing.  These facilities assist in the design, development, fabrication, and test of antennas for Space Shuttle, space station, space platforms, satellites, and other programs.  Functional activities encompass both the analytical and measurement aspects of antenna design, development, fabrication, and testing.  The measurement techniques are required to validate the theoretical and specified performance of antennas.  Measured parameters typically include radiation pattern (amplitude and phase), gain, directivity, efficiency, impedance, current distribution, and polarization.  The following are representative tasks the contractor shall perform:

9.2.6.1  Support the test and evaluation of space-based antennas including sophisticated antennas such as multibeam distributed array antennas on doubly curved surfaces.  

9.2.6.2  Perform design and fabrication of vehicle mockups and test antennas (both full scale and scale models) along with providing any required special test fixtures and antenna test apparatus.

9.2.6.3  Perform test and performance verification of candidate space antennas.

9.2.6.4  Provide formulation of test plans and schedules and the preparation of test procedures and test reports for antenna test programs.

9.2.6.5  Provide computer graphics and simulation of antennas and antenna systems and provide measured test data in reduced graphical forms.

9.2.6.6  Use the Geometrical Theory of Diffraction (GTD) mathematical models to analyze the scattering, diffraction, and multipath environments in proximity to space vehicles.

9.2.6.7  Provide maintenance, operation, calibration of the laboratory, and minor repair of various test instrumentation.

9.2.6.8  Perform EMC evaluation and certification testing of flight hardware and GSE.  Support testing of other JSC laboratory shielding effectiveness, formulate the test procedures, deliver a test report, and provide an analysis of results.

9.2.7  Microwave Design and Integrated Circuit Laboratories

The function of these laboratories is to design, fabricate, and test microwave components and systems for use in space based communication and radar equipment.  The laboratories are used to design, fabricate, and test components such as circulators, RF limiters, filters, high power amplifiers, low noise amplifiers, mixers, phase shifters, switching networks, power dividers, and many other components.  The following are representative tasks the contractor shall perform:

9.2.7.1  Support the design, development, fabrication, and test of hybrid microwave components for space communications and radar systems.

9.2.7.2  Support development of system designs and generation of specifications for components for microwave systems and use the C system to design various microwave components.

9.2.7.3  Generate layouts of microwave circuits, photoreduction to obtain masks, exposure of masks on dielectric substrate boards, etching, and assembly of discrete and patch components to the boards.

9.2.7.4  Perform testing of microwave circuits with specialized network analyzers, noise figure meters, and other specialized laboratory equipment.

9.2.7.5  Provide integration of various circuit components into working microwave systems.

9.2.8  High Temperature Superconductivity (HTSC) Laboratory

The function of this laboratory is to test HTSC microwave components, antennas, and RF systems for spaceborne systems applications.  The following are representative tasks the contractor shall perform:  Evaluate state-of-the-art HTSC communications and tracking devices for application to advanced programs and support the design, development, and testing of a HTSC flight experiment from the Orbiter payload bay through the Advanced Communications Technology Satellite to a ground terminal.

9.2.9	Electromagnetic Compatibility (EMC) and Electromagnetic Interference (EMI) Test Laboratory

The function of this laboratory is to provide the equipment for generating the electromagnetic environments necessary for EMC and EM testing of a variety of flight and ground support hardware.  The following are representative tasks the contractor shall perform:  Perform EMI/EMC evaluation and certification testing of GFE to ensure compliance with the Orbiter crew cabin, middeck, payload bay, and spacelab specifications for EMI; provide engineering support to conduct EMI/EMC testing; perform test data reduction and display; prepare reports presenting the data from EM tests results; and evaluate prototype hardware to assist in practical early solutions of EM problems prior to delivery of flight hardware.

9.2.10  Communications System Development Laboratory

The function of this laboratory is the design, development, fabrication, test, and evaluation of component and systems for RF communications.  The following are representative tasks the contractor shall perform:

9.2.10.1  Support the design, development, fabrication, test, and evaluation of RF voice/data transceiver systems.  This effort shall include systems which bridge low VHF to high UHF frequencies inclusively, and incorporate AM, FM, FSK, and PSK modulation techniques and variations thereof for the transmission of voice, video, and data signals.  

9.2.10.2  Support the development of GFE which includes design, breadboarding, preliminary and critical design reviews (PDRs and CDRs), certification and acceptance testing of training and flight units.

9.2.10.3  Design and fabricate GSE for in-house built equipment.

9.2.11  Communications Software Development Laboratory

The function of this laboratory is to develop and evaluate candidate communications software.  Software functions such as antenna management and fault isolation, detection, and recovery are supported.  Hardware simulators are also developed to support testing of prototype software.  The following are representative tasks the contractor shall perform:

9.2.11.1  Develop and maintain prototype software and hardware simulators.  Evaluate software techniques or performing communications software functions.

9.2.12  Communication Systems Simulation Laboratory

The function of the Communication Systems Simulation Laboratory (CSSL) is to use computer based simulations of space communications systems to aid in their design and performance analysis.  There are two basic simulators which are used in CSSL:  a communications signal analysis simulator called the Block Oriented Systems Simulator (BOSS) and radio frequency coverage simulator called the Dynamic Environment Communication Analysis Testbed (DECAT).  These simulators are used for system design, design verification/optimization, derivation of system level specifications, flight hardware test result predictions and anomaly investigations, operational performance predictions, and operational anomaly investigations.  The following are representative tasks the contractor shall perform:

9.2.12.1  Develop and maintain both the BOSS and DECAT simulators and their hardware platforms

9.2.12.2  Develop communication system element models reflecting system parameters to support simulations on both the BOSS and DECAT.

9.2.12.3  Develop and maintain structure models, trajectories, antenna patterns, and planet dynamics to support the DECAT.

9.2.12.4  Develop and maintain graphical representation capabilities for both the DECAT and BOSS.

9.2.12.5  Assist in the evaluation of simulator results to analyze blockage due to vehicle structures and planets, communication link performance, power flux density calculations, and radio frequency interference. 

9.2.13  Government Furnished Equipment (GFE) Flight Hardware Maintenance Facility

The function of the GFE Flight Hardware Maintenance Facility is to provide radio frequency communication transceiver field support, as well as testing, evaluation, repair, and development of GFE.  The following are representative tasks the contractor shall perform:

9.2.13.1  Conduct preflight and postflight tests of GFE communications systems.

9.2.13.2  Repair and disposition government furnished flight and training communications equipment.

9.2.13.3  Operate and maintain ground support test equipment for GFE.

9.2.13.4  Provide real-time mission support and postflight anomaly investigations for GFE flight items.

9.2.14  Bond Room Facility

This function supports the bond room facility which houses flight hardware and flight-related equipment under secure and controlled conditions.  The following are representative tasks the contractor shall perform:

9.2.14.1  Operate the facility for the receipt of flight and flight-related properties into storage, their maintenance while in storage, and issue to authorized users. 

9.2.14.2  Operate and maintain a program stock inventory control system that identifies and records ail transactions necessary for compliance with regulations contained in NHB 4100.1B.

***From Schedule A, NCAD, 3.2.3, NCAD Labs, 3.2.3.1 Inertial Systems & Inertial Components Lab:

9.2.15  Inertial Systems and Inertial Components Laboratories 

The function of the Inertial Systems Laboratory (ISL) is testing of inertial guidance systems and inertial sensor systems.  The principal elements of the ISL are two-test tables and the computerized IMU data base system.  The ISL is a Certified Interim Repair Depot for the shuttle IMUs.  The ISL supports verification and calibration of the Shuttle Orbiter IMUs; the High Accuracy Inertial Navigation System (HAINS); IMU design, development, verification; calibration of other inertial sensor systems; engineering development of software and hardware tests; and is the residence for the IMU data base.  The function of the Inertial Components Laboratory (ICL) is testing of a wide variety of inertial sensors (gyroscopes and accelerometers).  The ICL also has the capability to test gimbal angle resolvers and gyro spin motors.  The principal elements of the ICL are two precision position/rate tables, three precision position tables, one resolver test stand, and one precision torque motor test station.  The ICL supports test evaluation of the inertial components for the Shuttle IMU’s, calibration of inertial sensor instrumentation, and test evaluation of state-of-the-art gyroscopes and accelerometers which are candidates for future NASA/JSC programs.  The following are representative tasks the contractor shall perform:

9.2.15.1  Operate the ISL in accordance with the requirements as a Certified Interim Repair Depot.  Perform anomaly testing, repair, and repair verification testing.  Coordinate repair activities, the acquisition, storage, transportation, and safe keeping of the SRU’s involved in an IMU repair.  Update the repaired IMU configuration records and data pack to reflect all repair actions and testing that occurred.

9.2.15.2  Calibrate orbiter IMUs to assure the flight-ready status of the inertial measurement units delivered from the IMU manufacturer.  Schedule calibrations; perform calibration tests; perform engineering analysis of all parameters with respect to the IMU specifications; perform retests; pursue the analysis of anomalies or abnormalities discovered; maintain test records and test article data files; and issue documentation that substantiates the flight worthiness of the spare units.

9.2.15.3  Establish and maintain a computer based file for all IMU calibration data generated by the Space Shuttle Program.  Maintain this computerized file in the ISL at NASA/JSC.  Incorporate data as it becomes available, correct erroneous data elements, and safeguard the contents of the data base files.  Distribute the data contained in the data base through periodic reports, in response to valid special requests, and in specialized forms to meet the needs of various users.  Issue preflight reports and support definitions/verifications of hardware unique I-loads.  Maintain integrity of the data base files, the test software, and the computer operating systems, and all computing equipment to perform these tasks.

9.2.15.4  Support SAIL test activities and perform the engineering analysis of anomalies or fission-unique requirements that occur during verifications.

9.2.15.5  Perform test evaluations, analyses, and verification.  Provide the technical expertise to review design documentation, support design review meetings, assist in monitoring the technical aspects of the program with special emphasis on analysis of system performance characteristics and preparing test plans and test schedules.

9.2.15.6  Perform the test evaluation, and analysis of data for inertial sensors or inertial sensor systems which are assigned to the ISL or ICL.  Perform the test preparation, design and fabricate interface and data acquisition systems, prepare test plans, conduct tests, analyze data and issue test reports.

***From Schedule A, NCAD, 3.2.3.2 EOL/Tracking Lab:

9.2.16  Electro-Optics Laboratory (EOL)/Tracking Laboratory (TL) 

The function of the EOL/TL is to perform experimental studies of developmental and flight operational problems encountered with the star tracker, horizon sensors, and image intensifier devices.  The function of the Tracking Laboratory is the testing of flight star tracker units with real stars and in the development and evaluation of prototype star trackers and sensor devices.  Responsibilities include the study, design, development, and evaluation of candidate guidance and navigation systems, subsystems, and components.  The following are representative tasks the contractor shall perform:

9.2.16.1  Provide the definition, development, implementation, test, and evaluation of hardware, engineering breadboards, and engineering test beds for GN&C components and subsystems that will become part of advanced space vehicle GN&C systems.  The following are representative tasks the contractor shall perform:

9.2.16.2  Perform tasks associated with the definition, development, test, and evaluation of optical, guidance, and navigation hardware, software, breadboards, and test beds.  These tasks shall include the design and development of hardware and software for the application of current technology to optical navigation and pointing sensors.  This includes the development of mass storage systems for star catalogs, interactive structural graphics, and related components to optimize placement of advanced space vehicle optical sensors which will be utilized in guidance and navigation systems.  Support testing of sensor hardware at remote sites (Sam Houston State University Campus Observatory and others).

***From Schedule A, NCAD, 3.2.3.3 Interactive Analysis Lab:

9.2.17  Interactive Analysis Laboratory 

The function of the Interactive Analysis Laboratory is to host GN&C analysis simulations which drive sophisticated graphics including complex solid and wire-frame models, which run in real or non-real time, and which can be adjusted mid-run by the interactive analyst.  The following are representative tasks the contractor shall perform:

9.2.17.1  Generate graphics system hardware and software dependent code in the languages and operating systems as defined by the Government.  Software also includes networking of all systems, model and object generation for all systems, simulation data generation, and communications between a real-time simulator and the graphics system. 

9.2.17.2  Generate post simulation documentation, training material in graphics and video form, as well as documentaries in video form.  Typical tools include extended animation software packages.

9.2.17.3  Perform all interactive Analysis Laboratory software and system maintenance.

9.2.17.4  Analyze graphics systems, presenting recommendations to NASA with respect to applicability and future needs, and implement graphics interface software to operate these devices.

***From Schedule A, NCAD, 3.2.3.4 Technology Insertion Lab:

9.2.18  Technology Insertion Laboratory (TIL)

The function of the TIL is to provide a facility which can be used to rapidly and efficiently design, and test avionics configurations for multi-vehicle use.  Sample capabilities include a central repository for engineering data and information accessible by government and industry; hardware and software assets to develop and evaluate avionics concepts and technologies employed in the design of transportation systems; the capability to conduct subsystem analysis and performance evaluations; the capability to conduct high fidelity end-to-end simulations containing prototype avionics systems for purposes of validating performance and architectures; and the capability to conduct integrated hardware-in-the-loop simulations for the purpose of demonstration, evaluation, validation, and verification.  The following are representative tasks the contractor shall perform:

9.2.18.1  Support TIL activities such as the definition, development, test, evaluation, and integration of hardware, software, breadboards, and test beds.  These tasks include the definition and development of advanced space vehicle GN&C math models and their integration into a flight control system test bed simulation; the definition and development of advanced space vehicle emulators and their integration into a GN&C test bed simulation.

9.2.18.2  Develop software math models, interface drivers, and graphic displays for development and integration task.

***From Schedule A, FDSD, 4.2.3 Laboratories:

***From Schedule A, FDSD, 4.2.3.1 JAEL:

9.2.19  JSC Avionics Engineering Laboratory (JAEL)

The following are representative tasks the contractor shall perform:

9.2.19.1  Support the design, fabrication, installation, and checkout for system cables, equipment racks, switch panels, and test equipment to provide an operation and maintenance of the lab to enable to lab to function as a GPC test station.  

9.2.19.2  Utilize existing equipment such as a Shuttle/Orbiter cockpit mockup, various computers and computer systems, special/unique interface hardware, and standard test equipment to support the design and development of Aft Station Command and Data System that separates the payload and Orbiter data system functions.

9.2.19.3  Support the design, development, and fabrication of prototype instrumentation systems.  Services required include engineering design, test, analysis, configuration changes, equipment modifications, and documentation reports.  Support short-term tasks which include infrequent SAIL test data analysis support and bench tests performed on flight components such as the Orbiter Multiplexer/Demultiplexer (MDM).

9.2.19.4  Support long-term advanced development projects performing tasks such as interface studies, design, test, verification, modifications, data analysis, and implementation of the latest hardware/software technology.  One area of application will be with the interface between the Orbiter vehicle data processing system and the space station data management system network.

***From Schedule A, FDSD, 4.2.3.2:

9.2.20  Flight Data Recorder Laboratory 

The following are representative tasks the contractor shall perform: 

9.2.20.1  Perform the activities to keep flight data recorders operational.  These recorders include the Shuttle Tape Recorder (STR) and the Modular Auxiliary Data System (MADS) Recorder.  Typical support activities include:  maintenance and repair; functional and operational testing; failure verification and analysis; and flight certification and calibration.  Other activities include evaluation of recorder performance; providing specialized tape recorder data retrieval support; developing methods and procedures for tape recorder post flight data quality determination; and performance assessment utilizing post flight data dumps. 

9.2.20.2  Provide engineering and technical support for a new Payload High Rate Recorder (PHRR) including integrating the recorder into the Shuttle; providing design modifications; testing to insure that all requirements are satisfied; designing and procuring equipment for an automatic test station; flight certification; maintaining the equipment when it is operational; providing command capabilities from the payload general support computer; and providing an interface box to make the system compatible with other payloads. 

9.2.20.3  Provide the engineering and technical support for the evaluation of new mass data storage techniques including the procurement of off-the-shelf devices that could be used to replace the current tape recorder systems; evaluation of devices for space flight; generation of a set of requirements for an advanced recording system; and procuring and certifying the new technology mass storage system. 

***From Schedule A, FDSD, 4.2.3.3:

9.2.21  Instrumentation Laboratory 

This function provides Avionics Systems with the capability for providing engineering support in five technical areas.  They include:  (1) maintenance and operation of flight data recorders and evaluation of advanced storage techniques; (2) design and development of miniaturized, self-contained instrumentation devices; (3) design, development, testing, evaluation, and qualification of flight portable computers; (4) design, development, testing and certification of flight display and control panels; and (5) evaluation of advanced flight data systems concepts including command and control techniques.  Avionics Systems operates laboratories for each of these major work areas.  The following are representative tasks the contractor shall perform:

9.2.21.1  Provide the engineering and technical support design, fabricate, test, and analyze flight instrumentation systems.  Activity shall include procurement, operational support, maintenance of instrumentation, and building flight hardware, engineering breadboards and test beds.  Typical instrumentation systems include the Portable Data Acquisition Package (PDAP) which is a portable data recorder suited for use in the Space Shuttle and the Stand-Alone Measurement Device (SAMD) which is a miniaturized, self-contained, measurement system.  This device can be used to measure pressure, strain, acceleration, temperature, vibration, and other parameters. 

9.2.21.2  Provide support for design improvements to reduce power, add additional battery power, and additional memory, change the type of memory being used, ruggedize the memory, and provide various types of smart switches, and also provide support for test facilities to support advanced space vehicle sensor developments. 

***From Schedule A, FDSD, 4.2.3.4:

9.2.22  Portable Computer Laboratory

The following are representative tasks the contractor shall perform: 

9.2.22.1  Perform maintenance, operation, and engineering tasks for flight portable computers, such as the current Payload and General Support Computer (PGSC) including modification of existing designs to flight configuration; maintenance and repair; functional and operational testing; failure verification and analysis; flight certification and calibration; provide operational user support, define payload software interfaces, document a user software interface and configuration control plan; perform engineering evaluations of off-the-shelf interfaces.  Evaluation of new portable computers, and associated software/hardware.  Current bans require flying other types of portable computers utilizing software with advanced capabilities for evaluation by the Space Shuttle crews.  Support procurement of hardware and software, modifications to meet flight requirements, flight certification and testing, and operational and user support. 

9.2.22.2  Maintain and operate a secure bond room for the temporary storage of the PGSC computers.  This facility would also be used to accommodate SPDCI panels, and other flight hardware on an as needed basis.  The bond room would be operated in accordance with standard procedures for shipping, receiving, and storing space flight hardware. 

***From Schedule A, FDSD, 4.2.3.5:

9.2.23  Display and Control Laboratory

The Displays and Control Laboratory has the capability of supporting the development and testing of displays and control for various spacecraft programs.  The Standard Payload Display and Control interface (SPDCI) is a group of panels that include the Standard Switch Panels (SSP), the Deployment Pointing Panel, the Manual Pointing controller (MPC), the TV Monitor Panel, and the Color TV Monitor Panel.  These panels are located in the payload station of the AFT flight deck of the Shuttle Orbiter on an as required basis.  They are provided for use by the payload community to control their payload.  The laboratory has the capability to perform hardware, software, and implementation studies.  The following are representative tasks the contractor shall perform: 

9.2.23.1  Maintain operational readiness of the SPDCI.  Modify existing designs to flight configuration; design and build new hardware; certify for flight; and provide operational user support. 

9.2.23.2  Provide support for research and development activities in the area of displays and controls. 

9.2.23.3  Support the development of simulation and test environments.

***From Schedule A, FDSD, 4.2.3.6:

9.2.24  Real-time Systems Engineering Laboratory (RSEL)

RSEL contains a number of the personal and engineering workstations in a reconfigurable environment that are used to develop space systems network standards and interface technologies. 

9.2.24.1  Provide support to Avionics Systems for research and development activities in the RSEL.  Support development of simulation and test environments, test beds, prototypes including ultra reliable computers, and data management and verification technology assessment. 

***From Schedule A, FDSD 4.2.4, Facilities:

9.2.25  Software Development Facility

The following are representative tasks the contractor shall perform: 

9.2.25.1  Review and evaluate disaster recovery, risk analysis, data management, print reduction, communications traffic, and automated operations plans for the SDF. 

9.2.25.2  Recommend modifications and/or additions to existing and proposed facilities management plans in order to comply with JSC Safety, Reliability, Maintainability, and Quality Assurance standards. 

9.2.25.3  Analyze process flows of proposed facility modifications in order to determine production impacts and optimum planning and scheduling of critical activities. 

9.2.25.4  Provide support in the development of oracle data bases and control programs intended to support security objectives instituted in the SDF. 

9.2.25.5  Support of various NASA working groups to coordinate schedule activities. 

9.2.25.6  Review and evaluate system processes for engineering validity, optimal process flow, and process cost effectiveness.  Develop and submit system process flow optimization techniques. 

9.2.25.7  Provide support in implementing and maintaining AIS security requirements and processes for the facility and applications. 

***From Schedule A, FDSD, 4.2.4.2:

9.2.26  Avionics Development Facility (ADF)

The ADF is defined in the ADF Product Specification, MDC H4693 and the ADF Test Management System Product Specification, MDC H4694.  The following are representative tasks the contractor shall perform: 

9.2.26.1  Provide support to Avionics Systems for technical management of ADF development and operation.  Support design analysis, analysis of Work Package 2 test plans for software and selected avionics systems, and requirements and design analysis for system and ORU simulations. 

***From Schedule A, FDSD, 4.2.4.3:

9.2.27  Central Software Facility/Central Avionics Facility

This function provides the Space Station Avionics Verification of the Avionics Systems with the capability for management of the design, development, implementation and operations of the Central Software Facility/Central Avionics Facility (CSF/CAF) and the planning, definition and execution of Space Station Program integrated software and avionics verification performed at these facilities.  The space station Level II Integration Contractor has the responsibility for the facilities design and verification requirements definition and subsequent analysis of the verification prods.  The Space Station Work Package 2 contractor has the responsibility to design, develop, implement and operate these facilities, in addition, Avionics Verification is responsible for the management of the mode team activities associated with the development of the integrated avionics flight system software requirements and the development of the integrated flight software builds.  The following are representative tasks the contractor shall perform: 

9.2.27.1  Support the development and implementation of a verification process network that tracks all integrated avionics and software systems verification requirements from definition through test completion, data analysis, and certification as ready for flight. 

9.2.27.2  Support the identification, collection and integration of integrated avionics and software test requirements for CSF/CAF testing.  Provide Space Station Program systems analysis to help ensure all systems adequately identify requirements, logistics and technical support for the collection of requirements from all Space Station Program participants.  Provide support to the Test Requirements Integration Group (TRIG) in defining and integrating verification requirements so that the minimum test set to meet all requirements is defined and will support the development of the Test Requirements Documents (TRDs), test matrices, and Test and Checkout Procedures (TCPs) for CSF/CAF testing.  

9.2.27.3  Support the development, definition, and integration of requirements to define, develop, implement, certify and operate the CSF/CAF.  Provide support to interface and coordinate facility requirements with NASA technical services in defining facility interface control documents and the implementation of those interfaces.  Support analysis tasks to ensure requirements can be met within cost constraints, that the design meets all requirements, that the design can be implemented within budgets, and will support the definition of acceptance plans and criteria.  Support systems requirements definition for power, temperature control, logistics, space, special test equipment, and electrical systems including facility grounding requirements. 

9.2.27.4  Support the development of simulations of environments and systems necessary to develop and operate the CSF/CAF as an integrated avionics and software verification facility.  Support math model working group activities and include simulation math model requirements definition, analysis of proposed models for adequacy to meet requirements, model interface definitions, analysis of implementation problems, and definition of acceptance criteria requirements. 

9.2.27.5  Support the development of the CSF/CAF with systems engineering analysis studies of development plans and approaches to ensure schedules are met within budgets and the product will support requirements.  Provide studies of plans for integration of the program systems, resident software, and ancillary equipment such as data systems.  Participate in requirements and design reviews, conduct analysis of interfaces defined in Flight System Software Requirements (FSSR), evaluate software integration and build plans and procedures, trade studies of system models versus use of actual hardware, and conduct analysis of test control systems and procedures. 

9.2.27.6  Support the management and planning of the facilities configuration to support the stage certification/verification as the Space Station Program evolves through the assembly process to Man-Tended Configuration and Permanent Human-tended Configuration.  The available verification time in the staged assembly schedules requires that the facilities be in parallel configurations at any given time to be verifying one stage configuration while upgrading/integrating the next stage configuration.  Define future hardware/software deliveries, define necessary facility support modifications and provide the scheduling of parallel verification/integration/checkout operations. 

9.2.27.7  Support the selection/development, implementation and validation of CSF/CAF environment and systems simulation math models.  Provide selection/development analysis support, interface test case analysis and development, off-line test and certification data development, and test and checkout support on the facilities. 

9.2.27.8  Support the management of the integrated software and avionics testing in the CSF/CAF.  Provide test design, and development, test execution, post-test acceptance decisions, retest decisions and post-test data analysis. 

9.2.27.9  Support the development, implementation and operation of a configuration management system for the CSF/CAF avionics software and facilities.  Provide support to the selection/development of a system, its implementation, and its maintenance and operation.  Provide technical and analytical audit support for evaluation of Level II/III program changes for impact on the CSF/CAF. 

9.2.27.10  Support the review, evaluation and analysis of CSF/CAF support systems such as the ITVE and SSE. 

9.2.27.11  Provide technical and logistical support to the Integrated Avionics Mode Team, including collecting, organizing and distributing of mode team associated data and information, overseeing the coordinated development of the Flight System Software Requirements (FSSR) documents, and analysis and recommendations for integrated avionics verification testing. 

9.2.27.12  Provide technical and logistical support to the integrated Software Build Mode - Team process for the integrated software build utilizing components provided by the Space Station Program participants.  Trace software schedules, review software build plans and requirements from all participants, support definition of integrated software build requirements and operations at the CSF, horizontal integration into a mass storage build, and testing of the flight reconfigured software.  Provide analysis support for CSF/CAF required changes to support software verification for each mission. 

***From Schedule A, FDSD, 4.2.4.4:

9.2.28  Technical Library 

The following are representative tasks the contractor shall perform: 

9.2.28.1  Operate and maintain a library to control all documentation associated with Avionics Systems’ facilities including both vendor and in-house-built equipment drawings, listings, manuals, system software tapes and documentation, operational software tapes, disks, decks and associated descriptions, change documentation, configuration control panel official minutes, and simulation/testing data tapes.  Maintain a complete master set of documentation and provide for updating in accord with official modifications.  Provide updated copies to all users of record.  Use an automated system capable of retrieving documents or other stored media to accomplish the record maintenance.

***From Schedule A, FDSD, 4.2.4.5:

9.2.29  Building Facilities Design and Integration 

The following are representative tasks the contractor shall perform: 

9.2.29.1  Assist in the definition of building support services required by Avionics Systems technical systems including provisioning for electrical and hydraulic power, air conditioning, facility modifications, special test equipment, laboratory equipment, and personnel space.  Generate and maintain an equipment list based upon system and subsystem designs which contain equipment characteristics such as power requirements, cooling requirement, and spatial dimensions.  Prepare laboratory layouts which provide information on required power source size and location. 

�***For Every NASA Div/Ofc:  From Schedule A, 13.2.2 M&O Support, edited to include only Lab-unique FIPR:

9.3  MAINTENANCE AND OPERATIONS SUPPORT

Provide maintenance and operation support to all laboratories, facilities, and related hardware/software systems and equipment for laboratory unique FIPR, including FIPR and related peripherals, communications and networks.  Develop and Implement maintenance and operations plans and procedures. 

Ensure the operational availability of laboratory unique FIPR equipment, including laboratory-unique FIPR logging/inspection for flight, through continued development and execution of maintenance plans and procedures, by providing properly trained personnel and by ensuring that adequate maintenance tools are available.  Contractor maintenance personnel shall be proficient in the equipment and systems under their individual areas of responsibility and shall be sufficiently familiar with interfacing systems so as to trouble-shoot interface anomalies.  Where it is not beneficial to the Government for the contractor to maintain local expertise on specific equipment, the contractor shall provide for preventive maintenance agreements and/or call-in of specialists in a manner consistent with equipment availability requirements.  Provide preventive maintenance through periodic testing, adjusting, cleaning, lubricating, and replacing of parts for all equipment to insure proper and continued operation.  Perform remedial maintenance to restore failed equipment to its proper operating condition.  Remedial maintenance includes the requirement to perform, upon request from the government, capital type rehabilitation on or the replacement of equipment or systems which cannot be physically repaired or for which continued routine maintenance is not economically feasible. 

The contractor shall be responsible for the maintenance of laboratory-unique FIPR equipment and software in the laboratory facilities.  Laboratory-unique equipment and software are equipment and software which do not commonly exist at JSC outside a particular laboratory and are integral to the function of the laboratory and the tasks which the laboratory performs.  Equipment and software which are laboratory-unique at the inception of this contract may lose their status as such because of increases in the amounts of particular types of equipment and software put in use at JSC.  The Government will monitor the incidence of laboratory-unique equipment and software during the period of the contract.  If the Government determines, at their own discretion, that any equipment or software are not or cease to be laboratory-unique, the contractor will be so notified.  The maintenance requirements for such equipment will thereafter be undertaken by a JSC contractor having Center-wide responsibility for the maintenance of general, non-mission FIP equipment and software (currently the Information Systems Contract, or ISC).  The transfer of maintenance responsibility as contemplated herein will be at a time determined by the Government to be the most efficient and effective.  The responsibility for maintenance shall include problem “screening” prior to a maintenance call, the ability to reconfigure the hardware, software, or systems, and the implementation of hardware or software upgrades. 

***From Schedule A, 13.2.4 Logistics support, edited to include only flight related items receiving/inspection:

9.4  LOGISTICS SUPPORT

Provide receiving and inspection functions for flight and flight related items.  This shall include all acquisition implementation, inventory control, receipt and inspection functions that are necessary to meet the requirements of this contract. 

Operate stockrooms for flight and flight related items including the preparation and maintenance of complete and adequate tool and equipment accountability records, and the submission of regular reports showing the use of items and the amounts available.  Inventories shall be conducted in accordance with established JSC policy and procedures and equipment acquisition will be performed in compliance with the NEMS (NASA Equipment Management System).
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