7.	AUTOMATION, ROBOTICS, AND SIMULATION


*** From Schedule A, 6.0, AUTOMATION & ROBOTICS DIV


7.1  ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES


7.1.1  Program Management Support


This support includes responsibility for the engineering and technical support to the Space Shuttle Program (SSP), space station, Advanced Program Activities, and to those Project Managers responsible for development, integration and Utilization of (1) manipulator and robotic devices and (2) on-board systems management software. 


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


7.1.1.1.1  Subsystem Management - This function includes responsibility for engineering and technical support for critical technology development, trade studies, requirements definition, design, analysis, development, integration, utilization and verification of (1) onboard or in-situ systems management software applications, and (2) manipulator and other robotic devices/end-effectors.  This function also includes real-time mission support, sustaining engineering functions, and program documentation development.  The following are representative tasks the contractor shall perform: 


7.1.1.1.1.1  Provide engineering and technical support for onboard, or in-situ, systems management software.  Functions performed by such systems include systems level command and control (automated/crew/ground) and systems level planning, scheduling, procedures management, monitoring and controlling, and fault detection, identification and recovery.  These systems provide interactive, intelligent human interfaces and provide adjustable levels of autonomy.  Assist in development of critical systems and in performing human/automation/ground/onboard trade studies to define appropriate functionally partitioned architectures and functional requirements for such systems.  Also supply assistance in establishing detailed system architectures, design and design analysis, development, integration, and validation and verification test planning and analysis, real-time mission support and sustaining engineering functions. 


7.1.1.1.1.2  Provide support in the sustaining engineering of space manipulators and robots and vehicle onboard management software for the following examples of activities:  real-time mission support; performing flight-to-flight flight software verification including developing test requirements, reviewing test procedures and preparing test reports; isolating and evaluating in-flight anomalies; supporting Flight Readiness Reviews by reviewing and evaluating mission specific analyses and reports, flight data files, mission rules and procedures; evaluating mission specific flight software data sets; reviewing, evaluating and updating operational maintenance requirements specifications documents and operation maintenance instructions; and supporting operations personnel and payload users in the development of planned operations with flight manipulators and robots. 


7.1.1.1.1.3  Provide assistance in the design and evaluation phases of space manipulators and robot development.  Examples include:  evaluating proposed designs for manipulators and robots; evaluating test objectives, plans, procedures, and results from prime vendor engineering, qualification and acceptance testing; developing test objectives, plans and procedures and providing sponsor support to engineering, qualification and acceptance testing of flight manipulators and robots or their components performed in JSC facilities; developing failure modes and effects analyses (FMEA’s) and identifying critical failures for inclusion into critical item lists; evaluating failure analysis reports and problem closures; and developing detailed test objectives for flight verification of manipulator and robots.  The above support is also required for engineering upgrades to existing flight systems. 


7.1.1.1.1.4  Provide support in the requirements development, design evaluation and testing and sustaining engineering of manipulator and robot handles (i.e., structure on a piece of hardware which the manipulator or robot attaches to in order to maneuver the piece of hardware).  Logistics support shall also be required in some cases.  Provide support in the requirements development, design evaluation and testing of hardware which is to be deployed, retrieved, maneuvered, assembled, maintained or otherwise handed by space manipulators and robots.  This support will be with respect to the robotic compatibility aspects of the system design. 


7.1.1.1.2  Other Multiprogram Support Functions - The following are representative tasks the contractor shall perform: 


7.1.1.1.2.1  Provide support to intelligent software systems and robotic technology development in the assessment, maturation and transfer of technologies from laboratory to testbed to full-operational use in both engineering and operations (ground and onboard or in-situ systems).  Applications of intelligent systems-technologies-include planning, scheduling, design and design analysis, procedures generation and management, systems monitoring and controlling, fault detection, identification and recovery, and data analysis.  Applications shall provide interactive, intelligent human interfaces and shall provide adjustable levels of autonomy. 


7.1.1.1.2.2  Perform graphics/kinematic computer simulations analyses, dynamic non-real-time computer simulation analyses, dynamic real-time human-in-the-loop computer simulation analyses, and hardware testing in ARS laboratories and other JSC facilities; develop analysis objectives and plans, carry out simulations, and document results for the computer simulation analyses; develop test objectives, plans, procedures, and execute testing and document results for the hardware testing.  These analyses and tests will be used to develop requirements, validate design against requirements and assess proposed operational uses of the manipulators and robots. 


7.1.1.1.3  Support the development and full deployment of intelligent software system applications for real-time shuttle telemetry monitoring, logging and analysis and for off-line Shuttle telemetry post flight analysis.  This responsibility includes requirements definition, design, development, integration, verification, user training and operations in facilities such as Mission Evaluation Room, the Mission Control Center, the Combined Control Center, and future operations control and analysis centers. 


7.1.1.2  Shuttle - Unique


7.1.1.2.1  Subsystem Management - The subsystem management technical support responsibilities are delineated in Section 7.


7.1.1.2.2  Other Shuttle Support Functions - The following are representative tasks the contractor shall perform: 


7.1.1.2.2.1  Provide assistance for real-time mission support for Shuttle missions; perform flight-to-flight Shuttle Remote Manipulator System (SRMS) flight software verification including developing Shuttle Avionics and Integration Laboratory (SAIL) test requirements, reviewing SAIL test procedures and preparing test reports; isolate and evaluate in-flight anomalies of the SRMS and Shuttle grapple fixtures; support Flight Readiness Reviews with respect to the SRMS and Shuttle grapple fixtures by reviewing and evaluating mission specific analyses and reports, flight data files, mission rules and procedures developed by the Mission Operations Directorate; provide evaluation of mission specific SRMS I-loads; review, evaluate, and update the Operational Maintenance Requirements and Specification Document (OMRSD) and Operation Maintenance Instructions (OMI) for SRMS and Shuttle grapple fixtures. 


7.1.1.2.2.2  Provide support for evaluating vendor designs for SRMS and Shuttle grapple fixture hardware and software upgrades; assist in SAIL testing of engineering and qualification units of SRMS components including developing test requirements, providing support for reviewing SAIL test procedures and preparing test reports; support and evaluate engineering, qualification and flight unit testing of SRMS components and Shuttle grapple fixtures at the vendor facility; develop failure modes and effects analyses (FMEA) and identify critical failures for inclusion in the critical items lists for SRMS and Shuttle grapple fixtures; evaluate failure analysis reports and problem closures for SRMS and Shuttle grapple fixtures; and develop detailed test objectives (DTOs) for flight verification of SRMS and Shuttle grapple fixtures upgrades. 


7.1.1.2.2.3  Assist in providing Shuttle payload customer support to users of the SRMS and Shuttle grapple fixtures by evaluating customer requirements through the Cargo Compatibility Review and Cargo Integration Review processes and by providing logistics support to the payloads for Shuttle grapple fixtures. 


7.1.1.2.2.4  Support the development and full deployment of intelligent software system applications for real-time systems monitoring, data logging and analysis and for off-line postflight analysis.  This responsibility includes requirements definition, design, development, integration, verification, user training and operations in the Mission Evaluation Room and the Mission Control Center. 


7.1.1.3  Space Station - Unique


7.1.1.3.1  Subsystem Management - The subsystem management technical support responsibilities are delineated in Section 7. 


7.1.1.3.2  Other Station Support Functions - The following are representative tasks the contractor shall perform: 


7.1.1.3.2.1  Analyze with kinematic/graphics and real-time person-in-the-loop computer simulations proposed space station assembly sequences with respect to manipulator and robotic reach and clearance capabilities, operator global viewing for collision avoidance and operator local viewing of berthing interfaces; assist in defining and assessing grapple fixture locations for space station elements, camera locations for global viewing of assembly operations and camera locations for local viewing-of assembly berthing interfaces; and provide support for engineering evaluations of space station berthing interface designs with respect to the capabilities of Shuttle Remote Manipulator System (SRMS), space station Remote Manipulator System (SSRMS), and the Special Purpose Dexterous Manipulator (SPDM). 


7.1.1.3.2.2  Assist in establishing functional and performance requirements for the SSRMS and SPDM; assist in establishing distributed system architectures and structural/mechanical interfaces for the SRMS and SPDM; provide support in developing requirements and plans for end-to-end design verification of all integrated operating configurations of the SSRMS and SPDM; perform graphics/kinematic computer simulations analysis, dynamic non-real-time computer simulation analyses, dynamic real-time person-in-the-loop computer simulation analyses, and hardware testing in ARS laboratories; develop analysis objectives and plans, carry out simulations, and document results for the computer simulation analyses; develop test objectives, plans, and procedures, execute testing and document results for the hardware testing; and develop and update Space Station Program documentation such as functional and performance requirements documents and verification documents. 


7.1.1.3.2.3  Provide engineering and technical support to the Mode Teams for the space station, provide analyses, requirements definition, integrated trade studies, and project coordination to provide support for space station Level II and Level III requirements.  Typical examples include the ISE Mode Team and Command and Control Mode Team. 


7.1.1.3.2.4  Provide engineering and technical support to the NASA JSC Failure Environment Analysis Tool (FEAT) Project Manager, including requirements definition, trade studies supporting FEAT design, FEAT design, development and verification, FEAT integration with the Technical Management Information System (TMIS) and the Space Station Combined Control Center (SSCCC), critical technology development in support of advanced capabilities for FEAT, user training, and project management coordination. 


7.1.1.3.2.5  Provide support in the evaluation of proposed space station robotic interface standards. 


7.1.2  Research and Development Support


7.1.2.1  Advanced Development


7.1.2.1.1  Systems Engineering and Integration - This function includes responsibility for supporting NASA in the development of requirements (from the system to the component level) in support of assigned robotic and intelligent system development projects (including project planning, Work Breakdown Structure (WBS) and task scheduling).  The following are representative tasks the contractor shall perform: 


7.1.2.1.1.1  Provide configuration control and documentation on all aspects of project development including drawings, test plans, experiment plans, procedures, technical papers, summary reports, status reports, and hardware and software documentation. 


7.1.2.1.1.2  Conduct trade studies and perform system analysis to support the robotic project development; provide input to the design process to ensure that the overall robotic system will meet its design requirements and objectives; and provide mechanical and electrical design support and specification generation.  Assist in the assembly, integration, and checkout of assigned robotic systems including resolution of all system problems encountered during the final assembly process. 


7.1.2.1.2  Intelligent Systems Engineering - This function includes responsibility for development and incorporation of advances in intelligent systems in space systems, organizations, and programs for the continual improvement of their effectiveness.  The following are representative tasks the contractor shall perform: 


7.1.2.1.2.1  Provide in-depth knowledgeable support as participating members of development teams that are not only developing and extending technology, but also creating a state-of-the-art hardware and software facility for such development.  These technology areas include monitoring, control and Failure Detection/Isolation/Recovery/Reconfiguration (FDIR) knowledge based systems, qualitative modeling, scheduling, computer vision, perception, planning, spatial reasoning, and world modeling.  Use supporting tools including a network of engineering workstations with the X-Windows System, Lisp based developmental platforms such as symbolics machines, Lisp based tools such as Lucid Common Lisp with supporting graphics and object oriented tools, KBVision for computer vision development, simulation tools, and tools supporting various cognitive architectures such as SOAR and REX/GAPPS in the R&D efforts.  Also provide support of multiple architectural approaches to robotic systems, such as functional and behavioral architectures and variations of each. 


7.1.2.1.2.2  Assist in technology development in intelligent software systems for space systems design and analysis; operations procedures design, analysis, and execution; space systems operations including monitor and control, fault detection, identification, and reconfiguration; planning and scheduling; and infrastructure support (e.g., project management).  Applicable intelligent software systems technologies include knowledge-based systems; cognitive architectures; qualitative systems modeling-for simulation, analysis, and operations support; digraph modeling and analysis; planning and scheduling; parallel processing, fuzzy logic; neural networks; and human interfaces with intelligent systems.


7.1.2.1.2.3  Support the development of requirements for intelligent software systems for current and advanced programs including operations scenario development and analysis; trade studies supporting human, automation, and robotics task allocations; critical technology identification; and prototype software system design and development.


7.1.2.1.2.4  Conduct and support advanced development projects designed to develop and demonstrate intelligent systems technologies in ground and baseline/evolutionary space systems. 


7.1.2.1.2.5  Support the development and full deployment of intelligent software system applications including requirements definition, design, development, integration, verification, user training, and operation of fielded software intelligent system applications, both real-time and non-real-time.  Applications include ground-based systems such as those used in the Operations Control and Analysis Centers, simulation facilities, test and evaluation laboratories, and flight systems such as flight experiments. 


7.1.2.1.3  Robotic Systems Engineering - This function includes responsibility for the planning and execution of advanced robotics and autonomous robotic projects assigned by NASA.  This support includes project planning, design, analysis and reporting, and test.  The following are representative tasks the contractor shall perform: 


7.1.2.1.3.1  Assist in technology development in intelligent software systems for autonomous robotic systems design and analysis.  Autonomous robotic space systems operations include monitor and control, fault detection, identification and reconfiguration; task and path planning; and machine perception.  Applicable intelligent software systems technologies include knowledge-based systems, cognitive architectures, qualitative systems modeling for simulation, analysis and operations support, task and path planning, parallel processing, fuzzy logic, neural networks, world modeling, machine vision, and human interfaces with intelligent systems. 


7.1.2.1.3.2  Support the development of requirements for robotic devices and autonomous robotic systems for advanced programs including operations scenario development and analysis, trade studies supporting human, automation, and robotics task allocations, critical technology identification, and prototype system design and development. 


7.1.2.1.3.3  Support the development and full deployment of robotic devices and autonomous robotic systems applications including requirements definition, design, development, integration, verification, user training, and operations of fielded robotic applications.  Applications include ground-based demonstration systems and flight experiments. 


�
7.1.3  Engineering, Scientific, and Analytical Tools


7.1.3.1  Computer Program Development and Maintenance Support - This function provides the engineering to specify and integrate computer hardware and software systems in computers and/on data acquisition system(s), as required for control, data reduction and/or analysis.  This function also provides generic computer programming and engineering analysis support for development, enhancement and maintenance of command and control, advanced automation systems, manipulators, dexterous robots, and robotic transportation analysis computer programs.  The following are representative tasks the contractor shall perform: 


7.1.3.1.1  Develop, enhance, and maintain software, models, and tools necessary to determine the functional, operational, and design requirements for command and control, advanced automation systems, and manipulator systems.


7.1.3.1.2  Evaluate software requirements, develop, test, and maintain robotic software to assess manipulator systems performance.  Development of these tools shall be subject to approved software configuration control and simulator validation plans. 


7.1.3.1.3  Provide for software configuration control through a control board under JSC authority and approval.  Use software developed from this effort to assess the ability of manipulator designs to meet operational requirements by simulating performance on operational tasks. 


7.1.3.1.4  Support engineering evaluations of robotic assembly and maintenance tasks.  These robotic capabilities include:  development of kinematic software to evaluate manipulator reach, clearance, operator viewing requirements; maintenance and enhancement of software to perform integrated robotic maintenance task verification involving multiple manipulator systems; and development software to model mechanisms, flight hardware and software, and environmental effects. 


7.1.3.1.5  Provide for enhancement of user interfaces and engineering tools for pre- and post-processing, and organizing and tracking simulation data and results, including database systems development and implementation of standards for software development, graphics interfaces, interface definition, software modularity, and commonalty; and administration of system hardware and software. 


7.1.3.1.6  Develop, enhance, and maintain a real-time, non-real-time simulation architecture capable of incorporating a variety of manipulator and dexterous robot dynamic models.  These capabilities include rigid and flexible body dynamics algorithms, branched and closed chain dynamics algorithms, as well as supporting servo control and flight software models. 


7.1.3.1.7  Maintain and operate a detailed, accurate, and complete simulation data base and simulation configuration control system including documentation logging, statusing and tracking system for all simulation Change Requests (CRs). 


7.1.3.1.8  Prepare test data for presentation and identify, scale, combine, graph, and perform systematic checks to verify the accuracy of all simulation models as implemented in simulations.  The work shall include graphic and numerical calculations, comparison and coordination of data with results from independently developed computer programs.


7.1.3.1.9  Support the continuing evaluation and implementation of new software development and maintenance techniques in the areas of verification, validation, documentation, development standards, and requirements management. 


*** From Schedule A, 8.1.3.3, 8.1.3.4 SED:


7.1.3.2  Simulator Development - This function involves defining hardware and software simulator requirements, committing these requirements to software by way of math models, simulation executives, and expert systems specifications, configuring the available hardware to accommodate the software, integrating the computer models, expert systems, and simulator hardware including human and/or spacecraft systems hardware, and verifying the validity of the simulator.  The following are representative tasks the contractor shall perform: 


7.1.3.2.1  Define all requirements for an effective simulation; establish coordination with organizations which will use or obtain data from the simulation; size the simulation in terms of labor, costs, and schedules; develop work packages which will provide a detailed schedule, specific task assignments, and formal review points for each task; define facility requirements such as power, space, and cooling; and prepare a verification plan which shall identify tests to establish the operational validity of the simulation. 


7.1.3.2.2  Convert simulation requirements into math models and expert systems specifications and integrate them with a simulation executive into a complete mathematical definition of the system to be simulated; convert models and expert systems into source code to be compiled on the computer and checked out as individual routines; check out total system programs to determine and document system timing; identify and accommodate data recording and reduction requirements; run test cases to establish the validity of the integrated math model or expert system; and provide a detailed technical requirements document. 


7.1.3.2.3  Determine requirements for any human-tended stations involving various controls and displays which must be provided and integrated into the system; document and track mechanical and electronic design efforts; provide procurement, checkout, and fabrication activities; and design validation tests for equipment acceptance. 


7.1.3.2.4  Interface and integrate all parts of the simulation into the system including all human-tended work stations, scenes, recording equipment, artificial intelligence systems, and flight hardware.


7.1.3.2.5  Perform validation tests on the simulator and supply recorded data for analysis and determination of discrepancies submit as-built documentation to establish configuration control; and identify and document future changes. 


*** From Schedule A, SED, 8.1.3.4, Simulator Update:


7.1.3.3  Simulator Update - This function involves keeping an operational simulator current with both system design and requirements changes.  The following are representative tasks the contractor shall perform: 


7.1.3.3.1  Maintain two or more simulation configurations to accommodate various support configurations.  The following are representative tasks the contractor shall perform: 


7.1.3.3.2  Track approved systems and designs changes and determine potential impact on the simulation; document changes determine schedule and cost impacts; submit data through a review process for change approval; and identify changes to verification tests. 


7.1.3.3.3  Convert approved changes into math models, expert systems specifications or other software and integrate them into the simulated system; and modify, procure, install, and check out changes affect hardware. 


7.1.3.3.4  Convert math model and expert systems changes into source code to be compiled and checked out; comply with overall timing constraints when the changes are integrated into the total stem program; and revise test cases to establish the validity of the altered math model and expert systems. 


7.1.3.3.5  Modify documentation to reflect the final change and submit to the library for configuration control purposes. 


7.1.3.4  Systems Engineering Simulation Laboratory 


7.1.3.4.1  The following are representative tasks the contractor shall perform:


7.1.3.4.1.1  Provide engineering and analytical support services and general support to the SES Laboratory.


7.1.3.4.1.2  Provide customer interface support for each study that will identify study requirements with simulation customers; determine which requirements are routine and which require significant development; implement routine requirements; coordinate development of non-routine requirements; validate all requirements before sponsor use; ensure that all simulation and data recording setup required by the customer is available; support customer sessions to ensure reported problems are promptly addressed; ensure the transfer of study data as requested; and ensure required study documentation is published.


*** From Schedule A, A&R 6.2: 


7.2  LABORATORY/FACILITY SUPPORT SERVICES


7.2.1  General Support Services


This general support area covers those functions which are common to the laboratories of the ARS.  The following are representative tasks the contractor shall perform: 


7.2.1.1  Provide design, construction, and operational verification of special test systems including both hardware and software systems; provide recommendations and evaluations of equipment, both facility and test related; provide engineering specialists to ensure a technological understanding is maintained for support system designs and/or testing; provide special laboratory system-designs, procurements, installation, implementation, verification, maintenance, and operational support. 


7.2.1.2  Design, build up, operate, and conduct development tests and evaluations on breadboard, prototype, and flight experimental equipment; fabricate breadboards, test setups, and special engineering equipment in accordance with engineering drawings, sketches, and specifications for the test setups. 


7.2.1.3  Train and certify all personnel with respect to the safe operation of all laboratory and test equipment. 


7.2.1.4  Provide calibrated/certified transducers, signal conditioning, display and recording equipment, test facility, and test support systems control instrumentation, for measurement of test parameters, control of test support systems, and the recording of data by data acquisition systems and ensure that calibration and certification are achieved in compliance with JSC instructions (see Part II, Section A).  In cooperation with the JSC Calibration laboratory, develop schedules for calibration/certification of transducers and instrumentation against primary standards traceable to the National Bureau of Standards; maintain calibration certification procedures, calibration and certification records, and provide for the storage of test instrumentation. 


7.2.1.5  Provide a schedule showing all critical milestones associated with laboratory operations; maintain the schedule with major modifications incorporated on a routine basis; and there shall be an annual schedule, reviewed quarterly, projecting the test load. 


7.2.1.6  Produce documentation suitable for status determination of systems for Test Readiness Review Boards; maintain a current work control system which shall control the assignment and flow of work within the contractor’s organization, determine work status, produce reports and current schedules of work status and develop coordination with other facility work such as test preparation sheets (TPSs), discrepancy reports (DRs), procedures, checklists engineering work orders, and major facility rework.


7.2.2  SES General Support Services


This function provides capability of a sustaining nature with the exception of providing or updating the equipment within the simulator and test laboratories.  The following are representative tasks the contractor shall perform:


7.2.2.1  Maintain simulator operations daily logs and work in conjunction with test sponsors to implement the sponsor test run matrix.  An operational period is 3.5 hours at a minimum schedule increment.  Verify that the simulator is functioning properly each morning by running a series of test programs.  Operators must have ready access to simulator designers/programmers since changes are frequent in an engineering simulation and operators are not often qualified to discuss these with simulation sponsors.  Maintenance engineering shall be provided to troubleshoot a malfunctioning simulator.  Preventative maintenance and reparative maintenance support shall be required on first and second shifts.  


7.2.2.2  Provide and utilize an automated logistics inventory system to account for all system spares, repair parts, and operational supplies.  The system shall also account for test equipment and its calibration status and shall schedule calibration as required by quality standards.


7.2.2.3  Operate and maintain a library to control all documentation associated with simulation facilities.  This effort shall include both vendor and in-house built equipment drawings, listings, manuals, system software tapes and documentation, operational software tapes, disks, 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 approved modifications; make available updated copies to all users of record; and use an automated system capable of retrieving documents or other stored media.


7.2.2.4  Provide the capability to process recorded simulator and test data, and accomplish in real-time or off-line using specially created programs.  


*** From Schedule A, SED, 8.2.1.5 Building Support Services:


7.2.3  Building Support Services


7.2.3.1  Define the building support services required by ARS technical systems.  This effort shall include the provision for electrical and hydraulic power, air conditioning, facility modifications, special test equipment, laboratory equipment, and personnel space.  Based upon system and subsystem designs, generate and maintain an equipment list which contains equipment characteristics such as power requirements, cooling requirements, and spatial dimensions; prepare laboratory layouts which provide information on required power source size and location; and prepare engineering specifications for the contracting and implementation of the building support services, equipment and modifications. 


*** From Schedule A, A&R, 6.2.2 FIPR Support:


7.2.4  Federal Information Processing Resources /FIPR Support


This function includes the definition, acquisition, installation, operation, maintenance, upgrade, and modification of data acquisition computer hardware and software systems (including Artificial Intelligence (AI) systems and networks) within Automation, Robotics, and Simulation.  The following are representative tasks the contractor shall perform: 


7.2.4.1  Operate the computer facility, including the computer-based robotics systems, automation, Computer Aided Design (CAD), engineering analysis, and laboratory operations.  Upgrade and maintain the software on all computer systems. 


7.2.4.2  Specify and integrate computer software systems in computers as required for control, data reduction, and/or analysis. 


7.2.4.3  Assembly ARS computer complex requirements.  Prepare necessary system design, design specifications and documentation for procurement, installation, verification, and implementation to insure the requirements shall be satisfied. 


7.2.4.4  Procure, schedule, install, verify, operate, maintain, and upgrade the computer complex in a timely manner with minimal perturbation to the ARS scheduled operations. 


7.2.4.5  Procure, schedule, install, maintain, manage, and upgrade the CAD computer network in a timely manner with minimal perturbations to the CAD operations and the ARS computer scheduled operations. 


7.2.4.6  Design, implement, and insure the continued operation of computer systems networks and of the interfaces with other networks.  Expand and modify these systems. 


7.2.4.7  Design and develop programs to automate and improve operations and management information systems. 


7.2.4.8  Provide user assistance during checkout and implementation of computers. 


7.2.4.9  Support computing applications with assistance in configuration planning, capability reporting, schedule development, user help, training, equipment/systems procurement, network design, documentation, data base formation, laboratory modifications, and computer language capabilities. 


7.2.4.10  Provide for security in the acquisition of systems to insure that all equipment purchased is consistent with JSC-computer security policies. 


7.2.4.11  Operate and maintain the various data and computer systems associated with robotics laboratory operations. 


7.2.4.12  Provide programming expertise in graphics, CAD, Xwindows, simulation, robotics control, user interface design, and artificial intelligence. 


7.2.4.13  FIPR maintenance management shall not be required under the first year of this contract. 


�
7.2.5  The Automation, Robotics, and Simulation Laboratories


This function includes the responsibilities for establishing, operating, and maintaining necessary test and laboratory facilities to evaluate, verify, and validate robotic concepts and advanced intelligent systems, as well as perform dynamic systems-level test training.  The laboratories and facilities of the ARS contain a variety of shops, laboratories, and training facilities which are utilized for engineering development testing and flight certification testing of automated and intelligent systems, and robotics systems.  In addition, the RD provides crew training for manipulator and robotic operations; real-time mission support; anomaly investigation and resolution; and flight procedure development and verification.  Also, ARS provides closed-loop dynamic testing for automated assembly of large structures as well as docking/berthing evaluations.  The following are representative tasks the contractor shall perform: 


7.2.5.1  Support design of ground test support equipment and installation and integration of test articles as specified in the test requirements. 


7.2.5.2  Prepare plans and procedures for test conduct and operations and prepare and implement test preparation sheets, detailed test procedures, drawings, configuration change orders, checklists, procedures Discrepancy Report (DR) disposition and other documentation pertinent to laboratory operation. 


7.2.5.3  Provide engineering and technician support to select and install instrumentation for measuring test parameters (i.e., temperature, pressure, flow, partial pressures, force, velocity, load, acceleration, etc.) in test buildups, on test articles, and for flight systems. 


7.2.5.4  Provide configuration control management for all laboratory FIPR hardware and software and non-FIPR resources in order to ensure safety, documentation of configuration changes, and to minimize spurious electrical noise/Electromagnetic Interference (EMI) effects. 


7.2.5.5  Operate and maintain computer-based data acquisition, display, and control equipment and systems in support of all test operations, including installation of transducers on test articles; cabling to signal conditioning, recording and display equipment; and system adjustment, calibration, and verification.  Document test setups and operation with wiring diagrams, patch sheets, and system configuration control drawings and recording logs.  Operate and maintain all laboratory systems, including manipulator systems, data acquisition systems, robot controllers, hand controllers, display terminals, and related laboratory equipment in the performance of prescribed test objectives. 


7.2.5.6  Modify data acquisition and processing systems, and develop automatic control systems that shall increase test capabilities, improve facility efficiency, and support unique test requirements.  This effort includes the provision of special purpose recording and display systems, the modification of existing hardware to meet new requirements, and the assembly of electronic devices and systems.  Verify the specified performance of such systems, develop operating and maintenance procedures, and prepare detailed drawings and other documentation. 


7.2.5.7  Develop and document software to control manipulators and laboratory test support equipment to support utilization of computer systems for test data acquisition, automated closed-loop test control, real-time information display, and post-test data processing.  This effort includes planning of software configuration, scheduling of software development, preparing detailed documentation of the software, planning and conducting tests to demonstrate and verify software performance, developing operating procedures, and training system operators on software utilization. 


7.2.5.8  Calibrate, provide continuity verification, and check-out of the overall test setup, including end-to-end verification. 


7.2.5.9  Provide and maintain laboratory and test communication systems and closed circuit television systems. 


7.2.5.10  Provide engineering and technician support in order to direct and/or perform all test functions including coordination of events and scheduling of activities. 


7.2.5.11  Provide test direction, conduct, and operation of ARS laboratories during checkout verification and operational periods which involves starting and stopping of the equipment and observation of automated systems. 


7.2.5.12  Maintain operating logs on facilities, test items, and an up-to-date status on the equipment and software which includes the proper identification and filing of tapes, recorder paper rolls, and similar basic raw data obtained from test and equipment verification runs.


7.2.5.13  Identify candidate modifications and/or enhancements to the ARS laboratories that shall facilitate both its operation and the ability to accommodate state-of-the-art robotic technology development. 


7.2.6  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: 


7.2.6.1  Provide for the receipt of flight and flight-related properties into storage; maintain the hardware and equipment while in storage; and issue to authorized users. 


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


*** From Schedule A, SED, 8.2.3 Facility Development/Upgrade:


7.2.7  Facility Development and/or Upgrade


This function involves the planning and development of test facility and simulation systems capable of accomplishing the mission in support of the various programs ongoing within the JSC.  Inherent in this effort is the procurement of required hardware and software, integrating this equipment with in-house designed and built interfacing and special purpose equipment into a facility as well as validating the system performance for compliance with requirements.  This task requires detailed knowledge of real-time simulation, artificial intelligence systems, computing equipment, systems and application software, high speed electronics interfacing, space systems and systems analysis, robotics systems, integration and checkout.  The following are representative tasks the contractor shall perform: 


7.2.7.1  Support development of ongoing projects in order to determine detailed facilities requirements including power, cooling, space, lighting, storage, cable runs, and other mechanical and electrical interfaces. 


7.2.7.2  Coordinate and interface with other contractor and NASA groups to implement facilities requirements related to new or changing projects. 


7.2.7.3  Determine requirements for special hardware and software to support a development or modification effort; determine if a commercial or in-line built approach is more cost and schedule effective; initiate procurement or fabrication efforts; and maintain appropriate status documentation during this cycle for reporting purposes. 


7.2.7.4  Specify various stages of testing for equipment and software validity including final integration tests with total simulation. 


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


7.3  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:


7.4  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). 


Science, Engineering, Analysis, and Test
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