3.	CREW AND THERMAL SYSTEMS


*** From Schedule A, 1.0 CTSD:


3.1	ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES


3.1.1  Program Management Support


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


3.1.1.1.1  Subsystem Management - This function provides system engineering and technical support for subsystem, system and element technical management activities assigned to CTS including Thermal Control Systems, Environmental Control and Life Support Systems (ECLSS), EVA Systems, and Airlocks.  The following are representative tasks the contractor shall perform:


3.1.1.1.1.1  Provide architecture definition, requirements definition, trade and design studies, integrated system assessments, hardware and software integration assessments, critical technology assessments, verification assessments, test planning, real-time test support, flight support, anomaly resolution support, crew procedures review, hardware changes review, conduct certification testing, provide project coordination and perform sustaining engineering and system engineering for subsystem and systems on spacecraft and habitats assigned to CTS.


3.1.1.1.1.2  Provide assessments, designs, testing, certification, and evaluations for anomaly resolutions, enhancements, replacements, and modifications of ECLSS for current and future programs including space station assembly, man-tended station, and longer duration missions.


3.1.1.1.1.3  Provide assessments, designs, testing, certification, evaluations, and documentation for anomaly resolutions, enhancements, replacements and modifications of launch entry suits and related crew escape equipment including biomedical sensors, emergency oxygen system, Personal Parachute Assembly, and Advanced Crew Rescue system and for the Space Shuttle EMU including portable life support system electrical and mechanical systems.


3.1.1.1.1.4  Provide assessments, designs, development, fabrication, test, evaluation, and documentation for design concepts, proof-of-concept mockups, breadboards, prototypes, certification, training, and flight hardware for anomaly resolutions, enhancements, replacements, and modifications of EVA support equipment and tools.


3.1.1.1.1.5  Provide and maintain configuration and inventory control of EVA systems flight and test hardware (including ground test and support equipment) through a hardware control data center.


3.1.1.1.2  Payload-to-Orbiter ATCS, ECLSS, and EVA Integration - This function provides integration and compatibility assessments for payloads having fluid and thermal interfaces with the Orbiter ECLSS; EVA Annex II preparation and assessment for payloads having planned, unscheduled, and contingency EVAs; and EVA crew equipment and tools definition, design, development, test, and delivery for payloads.  The following are representative tasks the contractor shall perform:


3.1.1.1.2.1  Identify and assess potential planned, unplanned and contingency ATCS, ECLSS, and EVA requirements in support of Shuttle payload and vehicle planning and integration activities.  Define specific task requirements and specify hardware performance requirements.  Assess existing hardware against these requirements and identify new hardware requirements.  Support user and operations personnel during the early planning phases by providing ATCS, ECLSS, and EVA capability and productivity data.  Provide analytical support for the development and review of each Payload Integration Plan (PIP).  Document results of these assessments in appropriate annexes to the PIP.  Provide analytical and engineering support to the Cargo Integration Review for each Shuttle mission.  Develop and review each Interface Control Document (ICD).


3.1.1.1.2.2  Provide analytical, design, fabrication, test, and certification support for the buildup of prototype, training and flight hardware for payload EVA crew equipment and tools, in-house non-flight and flight projects, and flight experiments.  Prepare volumetric mockups 1-G and neutral buoyancy evaluations and fabricate and engineering models at contractor’s facilities, NASA facilities, or a combination of both.


3.1.1.1.2.3  Provide project management support for flight experiments and in-house projects including task planning, scheduling, resource definition and status, coordinating, and reporting.  Develop project plans quickly for potential major projects and put in place a project management capability for initiating new projects.


3.1.1.1.2.4  Prepare, assess, and coordinate EVA Annex II content for each Orbiter payload.  Support Annex II activities during Program and Project Reviews.


3.1.1.2  Shuttle-Unique - The program management functions described below are unique to the SSP.  The following are representative tasks the contractor shall perform:


3.1.1.2.1  Subsystem Management - The subsystem management technical support responsibilities are delineated in Sections 3.1.1.1.1.1 through 3.1.1.1.1.5.


3.1.1.2.2  Other Shuttle Support


3.1.1.2.2.1  Provide CEE technician support for Shuttle training including aircraft and crew rescue, Terminal Countdown Demonstration Tests (TCDT), Shuttle launch, Shuttle landing, and Personal Parachute Assembly processing documentation activities including crew suit up and insertion; buildup, servicing, checkout, testing, operation, repair, and maintenance of CEE equipment and GSE.


3.1.1.2.2.2  Provide engineering and technical support for the certification, flight readiness, real-time flight and postflight activities of the Space Shuttle EMU, EVA support equipment and tools, and airlock outfitting hardware.


3.1.1.3  Space Station-Unique - The program management functions described below are unique to the Space Station Program.  The following are representative tasks the contractor shall perform:


3.1.1.3.1  Subsystem Management - The space station subsystem management responsibilities assigned to CTS include ATCS System Development Manager (SDM), Architectural Control Document (ACD) agent, Mode Team Leader, and Subsystem Managers (SSMs); ECLSS SDM; and EVA system SDM, ACD Agent, Mode Team Leader, and SSMs.


3.1.1.3.1.1  The subsystem management technical support responsibilities are delineated Section 3.1.1.1.1.


�
3.1.1.3.2  Other Space Station Support


3.1.1.3.2.1  Provide design assessments, requirements definition, integrated Airlock trade studies, test planning, real-time test support, verification support, flight support, anomaly resolution support, and system engineering support for airlock activities assigned by space station.


3.1.1.3.2.2  Support the space station Level II and Level III inline development, certification, training, and verification activities for the systems and elements assigned to CTS.


3.1.2  Research and Development Support


3.1.2.1  Advanced Development - This function includes the responsibility to further the technology needed for spacecraft and surface habitat active thermal control, environmental control and life support, and extravehicular and airlock activity.  The following are representative tasks the contractor shall perform:


3.1.2.1.1  Provide resources to conduct Phase A and Phase B studies within the technical responsibilities of CTS in support of Technology and Project Implementation development activities and other advanced endeavors and to those projects for which NASA elects to conduct the Phase C-D activities in-house.  Examples of advanced projects include robotic lunar lander missions, human-tended lunar missions, human-tended lunar habitat with EVAs, and human Mars missions.  Provide technical support in the areas of mechanical, chemical, and electrical engineering for the contracted development and in-house evaluation of regenerative life support technologies.  Assist in review of the overall design, definition of test facilities requirements, design of interface equipment, definition of detailed test requirements and preparation of documentation including test plans, procedures, and reports.


3.1.2.1.2  Provide technical support for the development and evaluation of subsystems and systems related hardware of advanced thermal control systems.  The subsystems perform the functions of heat acquisition, heat transport, heat storage, and heat rejection.  The development effort includes single phase and two phase heat exchangers, evaporators, two-phase pumps, heats pumps of various types, condensers and advanced heat rejection devices.  These subsystems, when combined together form the overall active thermal control system.  Conduct analytical studies, support test bed development and operations, and support component, subsystem and systems level testing.  Assist in the evaluation of candidate technologies, support design reviews, assist in the development of test requirements, test procedures, test evaluations, and post test documentation such as test reports.  


3.1.2.1.3  Provide technical support for advanced regenerative life support systems consisting of biological and physical/chemical components and subsystems.  These subsystems perform the functions of atmosphere revitalization, water recovery, and wastes processing with minimum launch resupply penalties.  Conduct analytical studies; prepare designs; support component, subsystem, and system-level testing; and support test bed development and operations.  Provide chemical, microbiological, agricultural, horticultural, electrical, mechanical, control systems, and other technical support for the contracted development and in-house evaluation of regenerative life support technologies that include the biological/physicochemical areas of food production, waste processing/resource recovery, water recovery, O2 recovery, CO2 conversion processes, and atmospheric and water trace contaminant control (gaseous, particulate, and microbiological).  Assist in review of the overall design, definition of test facilities requirements, design of interface equipment, definition of detailed test requirements, and preparation of documentation including test plans, procedures, and reports.  


3.1.2.1.4  Provide technical support for the development and evaluation of subsystems and related hardware/software in support of advanced EVAs.  The development effort includes advanced thermal systems, portable life support systems, helmet mounted displays, high density energy sources, carbon dioxide sensors, high pressure suits and gloves, thermal/optical protective visors, liquid cooled ventilation garments, and automated servicing and checkout systems.  Assist in technology assessment, coordinate design reviews, define development test requirements and procedures, conduct test evaluations of system performance, and prepare supporting documentation including test plans, procedures, and reports.


3.1.3  Engineering, Scientific, and Analytical Tools


3.1.3.1  Computer Programs Development and Maintenance - This function provides specialized computer modeling support for development, enhancement, and maintenance of ECLSS, ATCS, and EVA analysis computer programs for Shuttle, space station, and advanced applications.  The following are representative tasks the contractor shall perform:


3.1.3.1.1  Develop, enhance, and maintain generalized and application specific computer models and programs for thermal environment and performance calculation; system and component level design and optimization; fluid dynamics, heat transfer, chemical and electrochemical systems analysis; and crewmember thermoregulatory system simulation.  The models and analytical tools include SINDA/FLUENT, G189A, TRASYS, TSS, SlMTOOL CASE/A, ASPEN/PLUS, SINDA/EUM, LSOP, ASDA, and 41-node man.


3.1.3.1.2  Provide computer models to predict ECLSS and EVAS performance, assess hardware changes, and support ground testing, mission activities, and anomaly investigation for the SSP ECLSS and EVAS system engineering, enhancements and assessments for space station, Mir, and longer duration mission activities.


3.1.3.1.3  Provide computer models for space station ATCS/EVA test beds and flight experiments to support definition, integration, test, and mission planning activities.  Develop and upgrade computer to evaluate system support pretest/experiment planning and integration activities, provide real-time test and mission support, and conduct post-test/flight data and anomaly analysis.


3.1.3.1.4  Provide computer models for space station development, system engineering, system integration and sustaining engineering activities involving the ATCS, node/airlock ECLSS, EVAS, and Airlock element to conduct independent ATCS, ECLSS, and EVA capability assessment and selected trade studies; generate ATCS, ECLSS, and EVA subsystem database inputs; support integrated ATCS, ECLSS, EVAS, Airlock development, verification, and training tests; provide real-time mission support; and conduct flight data and anomaly analysis.


3.1.3.1.5  Provide computer models for space exploration activities in the ATCS, ECLSS, EVA, and Airlock areas.  Develop computer models for advanced ATCS/ECLSS/EVA systems and subsystems to perform engineering analysis and trade studies that support development of advanced ATCS/ECLSS/EVA conceptual designs, develop critical technologies, and support test and flight experiment planning, integration, and evaluation activities.  Provide state-of-the-art software packages for the analysis support.


3.1.3.1.6  Provide computer models for advanced regenerative life support systems to support CTS’s research, technology development, test bed, and flight experiments activities.
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3.1.4  Studies and Assessments


3.1.4.1  General - This function provides engineering analysis support for Crew and Thermal Systems’ responsibilities including research, development, assessments, tests, missions, and anomaly resolutions activities for technologies including ECLSS, ATCS, and EVA and their applications for NASA-sponsored programs and activities including Shuttle, space station, space exploration, and international projects.  The following are representative tasks the contractor shall perform:


3.1.4.1.1  Provide engineering analysis ranging from characterization of physical phenomena of data from laboratory research to transient performance of integrated systems for applications that include definition of thermal environment and performance, design and optimization of components and systems involving fluid dynamics, heat transfer, chemical and electrochemical processes and simulation of crewmember thermoregulatory system.


3.1.4.1.2  Provide engineering analysis and studies of the Shuttle, ECLSS, and EVAS enhancement activities including assessments of duration missions and assessments of Shuttle, ECLSS, and EVA operations with Space Station and international spacecraft including Mir and Soyuz.


3.1.4.1.3  Provide engineering analysis for SSP, ATCS/EVA test beds and flight experiments activities including definition, integration, test, and mission support activities.


3.1.4.1.4  Provide engineering analysis for Space Station development, system engineering, system integration, and sustaining engineering and Shuttle/space station integration and operations activities involving the ATCS including two-phase flows and condensing radiators, node/airlock ECLSS, EVAS, and Airlock element.


3.1.4.1.5  Provide engineering analysis for space exploration activities in the ATCS, ECLSS, EVAS, and Airlock areas.


3.1.3.1.6  Provide engineering analysis and statistical analysis for CTS’s advanced regenerative life support systems activities.


3.1.4.2  EVA Systems Definition - This function includes the responsibility for defining EVA requirements and establishing compatible hardware Interface designs and test protocol procedures for EVA Systems development programs across all NASA centers.  This effort includes establishing hardware integration requirements, defining test requirements, providing real-time participation and support of test activities, and assessing hardware performance.  The following are representative tasks the contractor shall perform:


3.1.4.2.1  Review individual EVA subsystems/components development requirements and design approaches, and develop integrated system design schematics and test requirements documentation necessary to conduct tests to establish hardware performance capabilities and limitations. 


3.1.4.2.2  Evaluate and assess individual subsystems/components and system test results and prepare test reports detailing findings and recommendations.


3.1.4.2.3  Review and assess EVA system and hardware contractor(s) inputs such as trade studies, interface requirements, and design standards to assure compatibility and adequacy.


3.1.4.2.4  Review change requests to identify and evaluate EVA system and hardware impacts, and provide recommendations for change disposition.


3.1.4.2.5  Attend and support reviews conducted at other NASA Centers and Space Shuttle and space station contractor facilities having EVA system interface responsibilities.


3.1.4.2.6  Provide real-time chamber test engineering support.


3.1.4.3  Mechanical Systems Design - This function includes the responsibility for mechanical systems designs for specified test and flight experiment hardware and equipment required for implementing CTS in-house projects.  The following are representative tasks the contractor shall perform and shall be accomplished to NASA JSC documentation formats rather than any contractor corporate format:


3.1.4.3.1  Prepare schematics and layouts, conduct detailed mechanical systems design and drafting with traditional and CAD tools, and provide the supporting analyses and documentation required for fabrication of the specified hardware and equipment in JSC facilities.


3.1.4.3.2  Provide stress analysis of mechanical system designs before and during the preliminary design phase.  Provide fully computerized finite element structural math models and related stress calculations for the detailed design and final stress report phase.  Provide all structural analyses in NASA JSC formats (i.e., NASTRAN).


3.1.4.3.3  Provide expert consultation support for design projects in the electrical, structural, and material (metallic, non-metallic, composites, or ceramics) disciplines.


3.1.4.3.4  Provide tracking and coordination support for CTS hardware being fabricated or modified in other JSC facilities.


3.2	LABORATORY/FACILITY SUPPORT SERVICES


3.2.1  General Support Services


3.2.1.1  Processes and Controls - This function provides the processes and controls that are used by more than one organization within CTS to accomplish CTS projects and tasks.  The following are representative tasks the contractor shall perform:


3.2.1.1.1  Establish and operate program unique and integrated programs tracking and status information reporting systems for CTS resources.


3.2.1.1.2  Maintain and operate a detailed, accurate, and complete configuration control system in accordance with JSCM 8500, and a contract documentation logging, status and tracking system for Firm Contract Change Proposals (FCCPs), Engineering Change Proposals (ECPs), and contract modifications.


3.2.1.1.3  Prepare test data for presentation and identify, scale, combine, graph, and perform systematic checks to verify the accuracy of directly acquired and processed data.  Provide real-time and post-event graphic and numerical calculations and display, and comparison and coordination of data with results from computer programs associated with laboratory operations.


3.2.1.2  Common Facility Services - This function covers those facility operations which are common to the laboratories including buildings 7, 7A, 7B,29, 32, 32Q, 33, 34, and 241.  A variety of shops, laboratories and test chambers, test beds and flight hardware systems are located in these buildings and utilized for engineering development testing, system analysis, and flight certification testing of crew equipment, crew support equipment, life support equipment, and active thermal control systems for human space flight programs.  In addition, the laboratories provide for reduced pressure EVA training; real-time mission support; anomaly investigation and resolution; and flight procedure development verification for CTS hardware.  Frequently, test buildup and test conduct require three shift operations support.  The following are common representative tasks the contractor shall perform in each laboratory:


3.2.1.2.1  Provide control of materials used in human and non-human-tended test setups including non-metallic materials and other materials that might be a hazard in such testing or cause damage to equipment.  Prepare material control reports and submit to the CTS Material Utilization Control Board for approval and present results to the Test Readiness Review Boards.  Provide support to the CTS Material Utilization Board.


3.2.1.2.2  Operate JSC Satellite Calibration Laboratory including preparation of procedures, providing calibrating services, and maintaining records.  Provide continuity verification, and checkout of the overall test setup, referred to as end-to-end verification.  The calibration and instrument verification service shall include instrument and transducer troubleshooting and repair.


3.2.1.2.3  Operate and maintain cleaning facilities for CTS.  Clean test buildups and portable life support systems or components, suits, or other Environmental Control System (ECS) components; maintain and operate dry cleaning equipment; maintain and operate checkout benches in a clean condition; and maintain the clean facility itself along with its support equipment.


3.2.1.2.4  Provide design, construction, and operational verification of special hardware and software systems when specified by the Government; provide recommendations and evaluations of equipment, both facility and test-related to be purchased by NASA for the laboratories; provide technology assessment of support system designs and/or testing in the technical disciplines such as thermodynamics, chemical, mechanical, electrical, and computer sciences.


3.2.1.2.5  Provide the engineering and technician support for test facility projects to plan, design, schedule, buildup, modify, and checkout test facilities and test support systems.  This effort includes providing project engineering to lead projects and support all or part of the project elements including requirement reviews, design reviews, status reviews, configuration change boards, and readiness reviews; conducting project meetings; coordination of outside support efforts; maintaining schedules; monitoring resources; and assuring compliance with the project objectives and the applicable regulations.


3.2.1.2.6  Design ground test support equipment; install and integrate test articles.


3.2.1.2.7  Provide engineering and technical support to design, install, operate, and maintain chamber support systems, both manual and automated, such as the water cooling system, hazardous gas detection, oxygen monitoring, refrigeration systems, vacuum system, waste management system, cryogenic systems, solar simulation system, electrical system, and chamber automated controls.


3.2.1.2.8  Provide and install connections to the designated computers and/or data acquisition systems for reduction of control data for non-human-tended and human-tended test activities, automation, CAD and/or engineering analysis.


3.2.1.2.9  Install thermocouples and transducers on test articles; cabling to signal conditioning, recording and display equipment; and system adjustment, calibration, and verification.


3.2.1.2.10  Provide property calibrated/certified transducers, signal conditioning, display and recording equipment, test facility and test support system control instrumentation, for measurement of test parameters, control of test support systems, and the recording of test data by data acquisition systems which include the operation and maintenance of the CTS JSC Satellite Calibration Laboratory.  Insure that calibration/certifications are achieved in compliance with JSC instructions and in cooperation with the JSC Calibration Laboratory, develop schedules for calibration/certification of transducers and instrumentation against primary standards traceable to the National Institute of Standards and Technology.  Maintain calibration and certification procedures, calibration/certification records, and provide for the storage of test instrumentation.  Provide a systematic program to insure accomplishment of the above.


3.2.1.2.11  Assemble, test, clean, use, and maintain crew equipment necessary to operate long-duration tests.  This shall include, but not be limited to space suits, lock observer/test subject helmet assembly with oxygen mask, waste management systems, and protective clothing.  Provide food and utensils required by the test subject/lock observers during test condition.


3.2.1.2.12  Provide engineering and technician support to select and install necessary instrumentation for measuring test parameters (i.e., temperature, pressure, flow, partial pressures) in test buildups on test articles, and for flight systems.


3.2.1.2.13  Provide instrumentation and physiological data collecting and processing in support of test activities which include preparing and installing on the test subjects the necessary instrumentation devices to provide physiological measurements such as blood pressure, respiration rate, electro-encephalograms, electro-cardiograms, body temperatures, galvanic skin response.


3.2.1.2.14  Produce documentation suitable for status determination of test article and test support systems for Test Readiness Review Boards.  Have and maintain a current work control system which shall control the assignment and flow of work within the contractors organization, determine work status, produce reports and current schedules of work status, and develop coordination with other facility work such as Test Preparation Sheets (TPS’s), Discrepancy Reports (DR’s), procedures, checklists, engineering work orders, and major facility rework.


3.2.1.2.15  Prepare and implement test preparation sheets, detailed test procedures, drawings, configuration change orders, checklists, procedures, DR (Discrepancy Report) disposition. 


3.2.1.2.16  Document test setups and operation with wiring diagrams, patch sheets, and system configuration control drawings and recording logs.


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


3.2.1.2.18  Maintain the test readiness of test face and test support systems including cryogenic systems.  Coordinate outside support maintenance activities; coordinate consumables supplies including liquid nitrogen, helium, ammonia, oxygen, breathing air, and special gases/fluids.


3.2.1.2.19  Provide development test support in CTS’s test complexes.  Perform design, buildup, maintenance, operation, and conduct of development tests and evaluations on breadboard, prototype, and flight experimental equipment and materials.  Fabricate breadboards, test setups, and special instrument and environmental simulation systems in accordance with engineering drawings, sketches, and specifications for the test set-ups.


3.2.1.2.20  Provide, operate, and maintain laboratory and test support systems including communication systems, television system (video and IR).


3.2.1.2.21  Direct and/or conduct all or parts of test functions including coordination of events and scheduling of activities.


3.2.1.2.22  Provide comprehensive test direction, conduct, and coordination of vacuum and thermal/vacuum testing of highly specialized and complex space equipment and/or spacecraft including the special requirements for human-tended operations.  This includes the preparation of detailed test procedures for conducting test operations.


3.2.1.2.23  Design, fabricate, check out, and operate laboratory pressure systems in compliance with all applicable National Codes and NASA directives.


3.2.1.2.24  Operate the chambers and associated equipment for non-human-tended and human-tended tests in the various laboratories of CTS during checkout verification and operational periods.  This involves starting and stopping of the equipment and the necessary observation of automated systems.


3.2.1.2.25  Modify, operate, and maintain personal equipment and oxygen/air breathing systems used to support pre-test and test activity such as equipment used for pre-breathing with oxygen, portable ventilators for transfer of crews to chambers, lock observers and test crew equipment, and portable breathing systems for crew rescue.  Maintain equipment at a sufficient level to support the activity of human-tended tests for CTS laboratories.  Maintain laboratory rescue breathing systems in working order.


3.2.1.2.26  Provide inside vacuum chamber airlock observers and rescue technicians (sea level, hypo/hyperbaric conditions) to support test runs.  Technicians will be required to work inside the chamber during reduced pressure operations and in other hazardous environments created within the CTS test programs.


3.2.1.2.27  Provide, on a voluntary basis only, employees to be utilized as crew in test activities such as man-rated chambers, zero-g aircraft flights and other test activities.  This specifically includes participation in tests at less than ambient atmospheric pressure.


3.2.1.2.28  Provide personnel training/certification and safety services specifically related to activities in the CTS laboratories with particular emphasis on the hazardous/human-tended test complexes.  Provide certified support in the areas of:  (a) high pressure fluid systems; (b) vacuum systems; (c) cryogenic systems; d) human-tended test support for operations in hazardous environments including flight physical and physiological qualification; (e) high and low energy electrical/hydraulic systems; (f) gas analysis systems; (g) test directors for conduct of human-tended and non-human-tended testing; (h) solar simulation systems; (i) space suit support systems; (j) data acquisition systems; and (k) electrical and mechanical buildup, verification, and operation of man-rated systems.  Develop and maintain near real-time safety procedures to facilitate egress from potentially hazardous operations.  Provide support to the CTS Training Review Board for maintenance of all CTS training plans and records.  Safety services include the use of life support systems such as oxygen and/or breathing air for test subject/astronauts in a hostile environment, use of hazardous and toxic chemicals such as ammonia, freon, hydrogen, cryogenic, high pressure systems and electric/electronic systems.


3.2.1.2.29  Prepare and maintain current the configuration control documentation including drawings, operational procedures/checklists, maintenance/checkout procedures, calibration procedures, system and integrated systems FMEA/hazard analysis, and materials utilization control in accordance with the CTS Standard Operating Procedures Manual STB-F-001 for CTSL test facilities and test support systems.


3.2.1.2.30  Provide a CTS schedule showing all critical milestones associated with laboratory operations.  Maintain the schedule daily and major modifications weekly.  Included shall be at least a 6-year schedule, with the annual schedule reviewed quarterly, identifying accomplishments, and projecting the CTS remaining test load.  The CTS schedule shall be capable of assisting in the complex scheduling chores of facilities, total work force and critical skills while bookkeeping rule violation.  Make recommendations of new rules leading to a total Artificial Intelligence (AI) scheduling system.


3.2.2  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 AI systems and networks) within CTS.  The following are representative tasks the contractor shall perform:


3.2.2.1  Operate the computer facility including the computer-based data acquisition systems, in support of automation, data base operations, engineering analysis, and test facility support for laboratory testing.  Develop software to support real-time data acquisition and display, automated control and data processing, automation, Computer Aided Design (CAD), engineering analysis, and laboratory operations.  Upgrade and maintain the software on all computer systems.


3.2.2.2  Specify and integrate computer software systems in computers and/or data acquisition system(s), as required for control, data reduction and/or analysis.


3.2.2.3  Assemble CTS computer complex requirements.  Prepare necessary system design, design specifications and documentation for procurement, installation, verification, and implementation to insure the requirements shall be satisfied.


3.2.2.4  Procure, schedule, install, verify, operate, maintain, modify, and upgrade the computer complex in a timely manner with minimal perturbation to the CTS’s scheduled operations.


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


3.2.2.6  Design, implement, and insure the continued operation of computer systems networks including Ethernet and their interfaces with other networks.  Expand and modify these systems using computer automation techniques and computer tuning techniques as applied to an automation environment.


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


3.2.2.8  Provide user assistance during checkout and implementation of computers and data acquisition systems.


3.2.2.9  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 and graphics software capabilities.


3.2.2.10  Provide for security in the acquisition of FIPR systems.  These security requirements shall cover the total system to be acquired, including all aspects of hardware, software, facilities, personnel, data, and operations.


3.2.2.11  Operate and maintain the various data and computer systems associated with data collection, reduction, computation and chamber system automation.


3.2.2.12  Operate and maintain computer-based data acquisition, display, and control equipment and systems in support of all test operations.


3.2.2.13  Modify data acquisition and processing systems, and develop automatic control systems that increase test capabilities, improve facility efficiency, and support unique test requirements.  The 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.


3.2.2.14  Develop software to support utilization of computer systems for test data acquisition, automated test control, real-time information display, and post-test data processing.  This effort includes planning of software configuration, scheduling of software development, and preparing detailed documentation of the software.  Plan and conduct tests to demonstrate and verify software performance, develop operating procedures, and train system operators on software utilization.  Operate PC, Macintosh, and DEC VAX computers using protocols including DECNET and TCP/IP on VAX computers and APPLETALK, ETHERTALK, NOVELL.


3.2.3  Special Purpose Laboratories


3.2.3.1  Soft Goods On-Site Development Laboratory - This function includes on-site design, development, fabrication, assembly, and test of unique soft good products for male and female crewmembers and equipment to be used for ground and flight applications including crew training, chamber testing, medical research, and space flight.  The following are representative tasks the contractor shall perform:


3.2.3.1.1  Develop soft goods designs and fabrication patterns; sewing, heat sealing, and adhesive bonding procedures; assembly instructions; and acceptance test procedures.


3.2.3.1.2  Manufacture, test, and support fit checks and crew evaluations of prototype, test, training, and flight soft goods products including fabric pressure containers, multilayer thermal insulation blankets, and other specialized articles.


3.2.3.1.3  Operate and service soft goods fabrication equipment, including sewing machines, heat sealing equipment, curing ovens and related instrumentation.


3.2.3.2  Soft Goods Off-Site Fabrication Facility - This function provides off-site capability for the design, development, fabrication, assembly and acceptance, and certification testing of unique prototype, test, training, and flight soft goods end-items including tethers, containers, stowage bags and cushions, multi-layer thermal insulation blankets and other specialized articles required to support male and female crew training, chamber testing and flight equipment.  The following are representative tasks the contractor shall perform:


3.2.3.2.1  Develop soft goods designs and fabrication patterns and drawings, fabrication, assembly and acceptance/certification test procedures.


3.2.3.2.2  Manufacture and test the soft goods equipment and support fit checks and crew evaluations.


3.2.3.3  Advanced Materials Laboratory - This function provides testing of fabric materials in the Advanced Materials Laboratory.  The fabric materials characteristics to be evaluated include abrasion and puncture resistance, cycle life, permeability, optical properties, tensile strength, and comparative testing of representative fabric structures.  The following are representative tasks the contractor shall perform:


3.2.3.3.1  Prepare test procedures and samples; set up, operate, and maintain test equipment; conduct tests; and analyze test data.


3.2.3.3.2  Provide properly calibrated/certified equipment for evaluation of the materials characteristics in the laboratory.


3.2.4  Technology/Discipline Laboratories


This function includes laboratory buildup (including test stand customizing), procurement of candidate advanced test articles, assistance in test operations, and assurance of test readiness in “hands-on” testing laboratories.  The test stands/buildups, located at JSC buildings 7, 7B, 32Q, 34, and 241, are used to verify technology concepts, component performance, and parametric testing while providing hands-on experience to engineers and scientists.  The laboratory complexes are grouped by discipline (i.e., thermal, life support, and EVA/PLSS).  The following are representative tasks the contractor shall perform:  


3.2.4.1  Thermal Control System (TCS) Laboratory - Provide the design, facility and test buildup, procurement and integration of test articles, testing and documentation required in the TCS laboratory for development and evaluation of state-of-the-art advanced thermal control components and systems including capillary controlled two-phase flows and phase change phenomena in two-phase flows; technologies for heat acquisition, transport, storage, rejection and transport fluids; and techniques for real-time data acquisition and control software and hardware systems and their application to integrated thermal control systems having multiple parallel heat sources and heat sinks.


3.2.4.2  Environmental Control Life Support Systems (ECLSS) Laboratory - Provide engineering, scientific, technical, and procurement support to the following ECLSS test facilities:


3.2.4.2.1  Regenerative Life Support Systems (RLSS) Test Facility - Provide the design, facility and test buildup, procurement and integration of test articles, testing, and documentation required in the RLSS test bed for development and evaluation of RLSS biological and physical/chemical components and systems.


3.2.4.2.2  Human-Rated Regenerative Life Support Systems Test Facility - Provide the design, facility and test buildup, procurement and integration of test articles, testing, and documentation required in the human-rated test facility to demonstrate planetary surface habitat life support systems; provide laboratory analysis support for both human-tended and non-human-tended test bed activities; and develop and operate an integrated control system for operating test articles independently and as an integrated system.


3.2.4.2.3  Exploration Test Facility - Provide the design, facility and test buildup, procurement and integration of test articles, testing, and documentation required in the Exploration Test Facility to provide data for process characterization and modeling and to investigate new evolving technologies for future applications.


3.2.4.2.4  Hybrid Regenerative Water Recovery and Wastes Processing Test Bed Facility - Provide the design, facility and test buildup, procurement and integration of test articles, testing, and documentation required in the Hybrid Regenerative Water Recovery and Wastes Processing test bed facility to evaluate specific processes and advance the technology for water recovery and wastes processing.


3.2.4.3  Extravehicular Activity (EVA) Systems Laboratory


3.2.4.3.1  Advanced EMU Development Facility


3.2.4.3.1.1  Provide the design, facility and test buildup, procurement and integration of test articles, testing, and documentation required in the Advanced EMU Development facility for development and evaluation of advanced EMU components and systems.


3.2.4.3.1.2  Provide technician support for development, fabrication, and testing of proof-of-concept and new technology EMU PLSS subsystems and space suit components, mobility systems, and ancillary hardware items.


3.2.4.3.1.2.1  Fabricate soft goods, mockups, and modifications for advanced space suit concepts.


3.2.4.3.1.2.2  Provide technicians certified for setup and conduct of human-suited testing of advanced space suit and life support assemblies and components in ground-based (sea-level conditions) facilities including the 1-g trainer, Portable Air Bearing Floor (PABF), vacuum chambers, and thermal vacuum chamber; zero-g aircraft reduced gravity flight simulations, and Weightless Environment Training Facility (WETF) activities.  These evaluations include fit checks and measurements of CO2 removal, thermal control, reach envelope, torque, and force.


3.2.4.3.1.2.3  Set up and conduct non-human-tended performance and bench cycle evaluations of space suit, life support system, and related equipment.


3.2.4.3.1.2.4  Develop and fabricate specialized test fixtures, mockups including foam-core, and prototypes of ancillary hardware items required to support evaluation of EMU hardware development and test activities.


3.2.4.3.2  Space Station Airlock Test Article (SSATA) Test Facility - Provide the design, facility outfitting and test buildup; procurement and integration of test articles; testing and documentation required to evaluate the airlock and EVA support systems activities supporting the space station development, operations, and training responsibilities of CTS.


3.2.4.3.3  Crew Equipment Translation Assembly (CETA) Test Facility - Provide the design, facility outfitting and test buildup; procurement and integration of test articles; testing and documentation required to evaluate EVA support equipment and tools including CETA.


3.2.5  Chemistry Laboratories


This function supports the CTS Dry and Wet Chemistry laboratories whose responsibilities include performing chemical analyses and evaluations, performing spacecraft atmosphere evaluations and Life Support Systems (LSS) liquid evaluations (which include chemical analyses and evaluations), performing spacecraft atmosphere evaluations and LSS liquid evaluations (which include chemical analyses), and providing chemistry lab experiments to support portable life support systems activities.  The following are representative tasks the contractor shall perform:


3.2.5.1  Provide procurement of lithium hydroxide (LiOH) and other chemicals for potential flight use; conduct chemical analysis of unused and expended LiOH; service LiOH cartridges for in-house test programs; and conduct LiOH certification testing.


3.2.5.2  Prepare special solutions and mixtures requiring a knowledge of chemistry for support of in-house development testing.


3.2.5.3  Provide the chemical analysis expertise to measure the compositions of atmospheres, water, and heat transport fluids involved in ECLSS functions provided on current and future spacecraft and in advanced regenerative life support systems, both physical/chemical and biological.  This includes atmosphere revitalization, water reclamation, waste processing, and plant growth processes, as well as investigating the cause of corrosion, materials incompatibility, contamination, fluid, or material degradation or other phenomena that lead to test or flight anomalies.


3.2.5.4  Identify and quantify unknown organic/inorganic materials which include solid, liquid and gaseous materials from CTS development ECS hardware.  Develop any new procedures as required to support development of ECS hardware.


3.2.5.5  Evaluate current and advanced LSS concepts including trace contaminant control subsystems and carbon dioxide control subsystem.  Include in-house laboratory bench-type studies with the required sampling and analysis as well as gas analysis of feed and product gases from advanced subsystems.


3.2.5.6  Build up, operate, and maintain sample acquisition equipment for real-time atmosphere (trace contaminant and permanent gas) analysis of samples taken in non-human-tended and human-tended chamber tests.  During the tests, analyze samples taken and continuously monitor the atmosphere.  Prepare procedures to do this work per NASA JSC requirements and test reports.


3.2.5.7  Support the development of post-treatment methods and techniques for purification of waste water distillates and spacecraft Atmosphere Revitalization System (ARS) humidity-condensate water.


3.2.5.8  Develop new procedures for improved trace gas analysis as required or anticipated.  Where analysis cannot be performed by instrumental means, utilize wet chemical methods until the instrumental method is developed or the necessary equipment is obtained.


3.2.5.9  Evaluate spacecraft materials with respect to outgassing, decomposition, compatibility; and chemical reactivity.  This work shall require the design and buildup of special equipment and apparatus.


3.2.5.10  Identity, operate, and maintain current state-of-the-art analytical instrumentation for evaluation of environmental atmospheres and water for both organic and inorganic impurities including infrared adsorption spectrophotometry, mass spectrometry, gas chromatography, gas chromatography-mass spectrometry combinations, UV/visible and atomic absorption spectrophotometry, and ion chromatography.  Classical wet chemical techniques will be observed in the performance of these tasks.


3.2.6  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:  


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


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


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


3.3	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:


3.4	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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