5.	MANUFACTURING, MATERIALS, AND PROCESS TECHNOLOGY

***From Schedule A, 7.0, STRUCTURES AND MECHANICS:

5.1  ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES

5.1.1  Program Management Support

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

5.1.1.1.1  Subsystem Management - The following are representative tasks the contractor shall perform:  

5.1.1.1.1.1  Provide engineering support for analysis and resolution of subsystem anomalies, and for evaluation of candidate hardware modifications.  Perform analyses of critical components and correlate analytical predictions with laboratory and flight measurements. 

5.1.1.1.1.2  Assist in the certification review of the thermal, mechanics, material, and structural aspects of the various spacecraft systems using flight data and contractor analyses and/or tests. 

***NOTE:  Schedule A, SMD, 7.1.1.1.1.3 went to NEW SOW, Part I, Section 8.

***From Schedule A, SMD, 7.1.1.2:

5.1.1.2  Shuttle - Unique

5.1.1.2.1  General Engineering - This function defines design guidelines and evaluates analytical techniques which may be used in the design process.  Also required is the development and maintenance of design and operational data bases to support analytical studies and design assessments.  The following are representative tasks the contractor shall perform:  

***NOTE:  Schedule A, SMD, 7.1.1.2.1.1 and 7.1.1.2.1.2 went to NEW SOW Part I, Section 8.

***NOTE:  Schedule A, SMD, 7.1.1.2.1.3 went to NEW SOW Part II, Fracture Mechanics and Fracture Analysis.

5.1.2  Research and Development Support

5.1.2.1  Advanced Development - Provide engineering support for technology assessment and development in the areas of automation, docking and berthing, and remote situation systems. 

5.1.3  Engineering, Scientific, and Analytical Tools

5.1.3.1  Computer Program Development and Maintenance Support - This function includes the responsibility of programming support of all analysis programs used, being evaluated, and being developed by manufacturing, materials, and process technology.  Programming support shall encompass maintenance, consultation, documentation, evaluation, and enhancements to existing programs, as well as evaluation and development of new programs to support analysis and presentation of data on computer systems utilized by JSC.  The following are representative tasks the contractor shall perform:  

***NOTE:  Schedule A, SMD 7.1.3.1.1 went to NEW SOW Part I, Section 8.

***NOTE:  Schedule A, SMD, 7.1.3.1.2 went to NEW SOW Part II, Fracture Mechanics and Fracture Analysis.

***NOTE:  Schedule A, SMD 7.1.3.1.3 went to NEW SOW Part I, Section 8.

***From Schedule A, SMD, 7.1.3.1.4:

5.1.3.1.1  Provide program upgrades and enhancements to existing programs, and develop new programs to support engineering analysis and presentation of data.  Provide capability evaluations and programming support upon delivery of new program segments; develop test math models and run check-out problems to evaluate new analytical software, new computer facilities and new systems; and document all engineering studies. 

***From Schedule A, SMD, 7.1.3.1.5:

5.1.3.1.2  Provide program development and software maintenance for advanced interactive CAD/CAE graphics systems to support pre- and post-processing of math models and data results, and advanced graphics software. 

***From Schedule A, SMD, 7.1.3.1.6:

5.1.3.1.3  Provide expertise for interfacing between system software, policies and procedures, and the application programs used by manufacturing, materials, and process technology. 

***From Schedule A, SMD, 7.1.3.1.7:

5.1.3.1.4  Provide programmer consultation and user support for thermal analysis programs used in integrated thermal analyses and include thermal program modification and enhancements to satisfy unique requirements dictated by program analytical needs. 

***From Schedule A, SMD, 7.1.3.1.8:

5.1.3.1.5  Provide engineering, computer program modifications, program software consultation and user support for integrated payloads/advanced space exploration programs/space station, Integrated Thermal Control System (TCS) and Thermal Protection System (TPS) analysis using for example, Thermal Synthesizer System (TSS), System Improved Numerical Differencing Analyzer (SlNDA); Thermal Radiation Analysis System (TRASYS) and other thermal programs and include definition and analysis of requirements for these unique thermal analysis programs as well as enhancements and maintenance associated with these programs. 

***NOTE:  Schedule A, SMD 7.1.3.1.9, 7.1.3.1.10, and 7.1.3.1.11 went to NEW SOW Part II, Fracture Mechanics and Fracture Analysis

***From Schedule A, SMD, 7.1.3.1.12:

5.1.3.1.6  Provide engineering and programming support for modification and maintenance of flight data analysis software, and for use of computer programs to provide post-flight data analysis and data correlation products, including correlation of flight measurement data with other data sources such as wind tunnel pressure data and design limits on strain data.  The programs normally used for data reduction are STRESS/STRAIN, COPP, and IGNITION OVERPRESSURE for use with operational instrumentation measurements.  Maintain these packages in operational form as the host operating systems are updated. 

***From Schedule A, SMD, 7.1.3.1.13:

5.1.3.1.7  Provide programming support for developing and maintaining computer interfaces required for transfer of graphic models between the various CAD/CAM systems such as Calma, McAuto, and Anvil. 

***From Schedule A, SMD, 7.1.3.1.14:

5.1.3.1.8  Provide programming support to incorporate improvements, improve correlation, and extend capability of the soft docking/berthing computer programs and maintain and improve berthing analysis through inclusion of Remote Manipulator System (RMS) characteristics, Orbiter modal and RCS characteristics, modifications for “Smart” actuators, and actuator test data; provide engineering and programming support to conduct parametric berthing (or docking) analyses; to maintain and improve the soft docking program; and to maintain and update a user’s guide for the program. 

***From Schedule A, SMD, 7.1.3.2:

5.1.3.2  Analysis Methods Development and Data Base Maintenance - This function defines design guidelines and evaluates analytical techniques which may be used in the design process.  Also required is the development and maintenance of design and operational data bases to support analytical studies and design assessments.  The following are representative tasks the contractor shall perform:  

5.1.3.2.1  Provide development and maintenance of data and math models in support of structural system analyses.  The large volume of data, which includes Shuttle math models, payload models, forcing functions, and other related structural data, requires the establishment of a well managed and controlled data base with a catalogue accessible via demand terminal.  Maintain data and update as new data becomes available. 

5.1.3.2.2  Develop maintain, and operate an integrated thermal data base consisting of thermal properties data, integrated geometric math models, integrated thermal math models, external thermal environment/data results.  The data base shall be used to access and control the integrated thermal models and analysis results generated by NASA JSC and contractors. 

5.1.3.2.3  Provide analytical support for correlation of math models with ground test and flight data, the refinement of these models, and the incorporation of revisions into the data bases and the assessment of correlation by payload developers including space station components. 

***From Schedule A, SED, 7.1.4:

5.1.4  Engineering Studies and Assessments

This function is to perform engineering trade studies, analyses, data evaluations and assessments with regard to spacecraft hardware design, development, certification, flight test and operation of the structural, thermal, materials, and mechanical integrity of spacecraft systems and subsystems to assure safety of flight.  The following are representative tasks the contractor shall perform:  

5.1.4.1  Provide engineering support for the evaluation and correlation of flight measured data with data from other sources (such as wind tunnel pressure data) and design limits. 

5.1.4.2  Provide analytical support for data processing, review, evaluation, and correlation of flight data for integrated payloads performance evaluation. 

5.1.4.3  Provide analytical support for the assessment of loads and structural response analyses of selected hardware including forcing function development and response analyses; develop selected coupled Shuttle/payload and Shuttle/space station system modal characteristics from data base files; perform transient and quasi-static analysis for selected configurations and conditions with NASTRAN or other codes using the coupled modal characteristics; and investigate methods of loads analysis which include the effects of interface sliding friction and system nonlinearities. 

5.1.4.4  Provide analytical engineering support for STS and advanced programs TPS ground and flight testing, including the development of new models and/or the integration of existing mathematical models and boundary conditions of Shuttle and advanced programs hardware in the test environment.  Include test data formatting, data reduction, and correlation of analytical results with thermal test data. 

5.1.4.5  Conduct materials failure analysis for all JSC programs, aircraft operations, and Center support.  Failure analysis shall include metallurgical analysis, chemical analysis of materials, scanning-electron microscopy of fracture surfaces, mechanical and physical properties evaluation, and laboratory testing. 

5.1.4.6  Provide engineering support of evaluation, review, prediction and verification of the adequacy of the molecular, particulate and light environment of space station and other spacecraft; and develop guidelines for allowable contamination levels and methods to predict and assess the levels and effects of the contamination environment on spacecraft operations.  This information shall be provided to the engineering and science community to assure that adequate contamination related data are available prior to hardware fabrication and flight operations. 

5.1.4.7  Provide Nondestructive Evaluation (NDE) support for all JSC programs, aircraft operations, and center support.  This effort shall include development and maintenance of NDE reliability data; production of NDE calibration standards; generation of NDE procedures; investigation of new NDE techniques; and resolution of program NDE issues. 

5.1.4.8  Provide analytical data and documentation to support spacecraft/experiment meetings and activities related to contamination environment issues. 

5.1.4.9  Develop and operate analytical models for predicting ambient density in the low earth Orbital environment and generate fluency levels for varying conditions. 

5.1.4.10  Provide engineering support in planning, scheduling, and accomplishing tasks required in the requirements definition, design, and evaluation of new mechanical systems.  This effort shall include development of instrumentation requirements, review of specifications, performing analysis, test support, data reduction, correlation of analytical predictions with ground test and flight data. 

5.1.4.11  Provide engineering support for the performance and evaluation of stress analyses of mechanical system hardware; and provide assistance in the review of structural certification documentation and in performing required supplementary certification analysis and documentation. 

5.1.4.12  Provide analysis and design effort to evaluate manipulator, docking/berthing, and automation systems designs. 

5.1.4.13  Provide engineering support for spacecraft missions including:  processing of flight data, determining flight performance, resolving anomalies, maintaining flight performance history files to identify performance trends, designing new GFE flight hardware for unique mission requirements; and redesign, modifications and refurbishment of existing GFE hardware. 

5.1.4.14  Provide support for design reviews, evaluation of changes to documentation (e.g., Interface Control Documents (ICD’s) and Payload Integration Plans (PIPs)), assessment of certification plans, and the evaluation of design criteria and environments.  Provide analyses to assess the documentation and/or develop revisions. 

5.1.4.15  Participate in program meetings and activities to monitor and effect resolution of various issues; apprise personnel of significant issues and action items discussed at the meetings and any other-potential issues identified; maintain an up-to-date status of integration activities and review changes to specific documentation such as Interface Control Documents for potential impact; and perform analyses to help resolve problems. 

5.1.4.16  Provide engineering support to evaluate the need for and to implement any refinements to design criteria and environments; develop analytical predictions for the actual flight conditions, comparison between analytical and flight data shall be a basis for evaluating current design criteria and environments. 

5.1.4.17  Provide engineering support in the area of materials and processes for all spacecraft and payload activities:  

5.1.4.17.1  Review and implement programmatic specifications, requirements, ground rules and memoranda of understanding (MOU’s). 

5.1.4.17.2  Review and assess Material and Processes (M&P) related program documentation. 

5.1.4.17.3  Review and assess material usage in spacecraft hardware design. 

5.1.4.17.4  Review, assess, and resolve M&P related problems involving stress corrosion, flammability, contamination, vacuum stability, fluid compatibility, and age life. 

5.1.4.18  Provide support by the review and evaluation of loads, loads criteria, and load conditions as they relate to structural integrity and operational capability.  Include assessments of mathematical models and stress analyses. 

5.1.4.19  Provide analytical support and develop software (contamination math models) for the prediction of contamination levels and effects in the external space station/spacecraft flight experiment environment; review contamination issues and apply the models for engineering analyses as well as trade studies of contamination levels and possible contamination effects. 

5.1.4.20  Perform thermal analysis for definition of the overall thermal environment, thermal performance, thermal boundary conditions for detailed subsystem design and mission analysis, and thermal trade studies. 

5.1.4.21  Provide analytic support for the review, evaluation, and certification of the structural integrity of spacecraft hardware to assure safety of flight.  Review documentation and perform analyses of selected critical elements for static and dynamic, mechanical, and thermal induced loads. 

***From Schedule A, 13.1.4

5.2  ENGINEERING STANDARDS AND PROCESSES

Provide planning, coordination, and documentation support for the review, revision, rewrite, and creation of new and existing Engineering standards, processes, and procedures.  Research existing standards, processes, and procedures.  More specifically, this effort will involve the evaluation, formulation, corrections, and updates of standards and procedures for which the Engineering Directorate is the Office of Primary Responsibility including (1) JSCM 8080, “JSC Design and Procedures Standards Manual,” (2) JPG 8500.4, “Engineering Drawing System Manual,” (3) JSC 23540, “Program Requirements Document Guideline,” and (4) JSC 25290, “JSC Metrication Plan,” organize and coordinate review meetings and management-boards, and coordinate inputs.

Provide support to identify requirements for placing specifications and other documentation on a host computer system, to provide real-time access to Engineering standards and procedures.

�***From Schedule A, SMD, 7.2:

5.3  LABORATORY/FACILITY SUPPORT SERVICES

5.3.1  General Support Services

This function covers those facility operations which are common to all laboratories, facilities, and work areas encompassed within the manufacturing, materials, and process technology laboratories (MMPTL).  The following are representative tasks the contractor shall perform:  

5.3.1.1  Provide operational and maintenance support in technological areas associated with testing in the MMPTL test facilities as directed by NASA.  This support shall include conducting tests; planning test operations; operating the test facilities and ancillary equipment; minor repair and maintenance of these facilities and support equipment; generation of procurement specifications and initiation of procurement for test support equipment and systems; maintenance of necessary laboratory records; maintaining configuration control of laboratory equipment; training and cross-training of contractor personnel; laboratory safety; provisioning of equipment spares, tools, and expendable materials necessary to perform tests and operate in MMPTL; and preparing operational procedures and test reports. 

Perform an annual chemical inventory in the laboratory facilities.

5.3.1.2  Maintain current schedules (including shift arrangements and responsibilities) for each major facility, test program status, facility resources, and other items which affect the management and efficiency of major test activities. 

5.3.1.3  Establish a records center library in each facility area for indexing, filing, and storing of operational procedures, engineering and configuration control drawings, test preparation sheets, photographs, motion picture film, data records, test reports, and any other documents pertinent to the operation of facility systems; and establish procedures for the efficient maintenance and control of all such records. 

5.3.1.4  Prepare test articles and specimens for testing, including installation of transducers, sensing of data, signal conditioning and recording, and processing and preparing data; document in laboratory logs, operating and maintenance activities for major equipment; prepare test procedures; and support test setup, test operations, test evaluation, reporting of test operations, and reporting of test results. 

5.3.1.5  Perform proof pressure tests on pressurized hydraulic and pneumatic equipment in accordance with NASA safety regulations (see Part II, Section A). 

5.3.1.6  Install transducers on test articles; install cabling to signal conditioning, recording, and display equipment; support system adjustment, calibration, and verification; and document test setups and operation with wiring diagrams, patch sheets, and system configuration drawings and recording logs.  Maintenance shall consist of preventive measures plus minor equipment repairs and modifications.  Equipment within the scope of this task shall include analog transducers; strain gage signal-conditioning; voltage and charge amplifiers; magnetic tape-recorders; oscillographic recorders; digital data acquisition systems; data conversion and display equipment; automatic control system verification, monitoring, and trouble-shooting instruments; and timing, control, and other associated equipment and systems. 

5.3.1.7  Develop sensors and sensor installation techniques, modify data acquisition and processing systems, and develop automatic control systems that shall increase test capabilities, improve laboratory efficiency, and support unique test requirements.  This effort shall include provisioning of special purpose recording and display systems; modification of existing hardware to meet new requirements; assembly of electronic devices and systems; verification of the specified performance of such systems; developing operating and maintenance procedures; and preparing detailed drawings and other documentation. 

5.3.1.8  Provide technical support in areas of mechanical and electrical engineering, structural dynamics and acoustics, chemical analysis, non-destructive testing, failure analyses, entry environment simulation using convective (arc jet) and radioactive heating techniques, laser plasma diagnostic systems, computer based test data acquisition and control systems, plasma, and property measurement systems, temperature measurement systems, and pressure measurement systems.  The support shall consist of engineers, scientists, and technicians with the responsibility-for engineering design, drafting using traditional and CAD tools, fabrication, installation, checkout, integration, operating, and technical documentation and configuration control. 

***From Schedule A, SMD, 7.2.2:

5.3.2  Federal Information Processing Resources (FIPR) Support

This function provides system and operations analysis and systems management support to the manufacturing, materials, and process technology FIPR system to insure its efficient and effective utilization.  The following are representative tasks the contractor shall perform:  

5.3.2.1  Provide system studies to aid in the determination of the appropriate hardware to be acquired for the expansion and enhancement of the data processing and analysis systems. 

5.3.2.2  Provide general CAD/CAM support in the development and maintenance of systems service type routines.  Include development of routines such as device drivers to support printers, tape drives, and plotter that are unsupported by the CAD/CAM system supplier; researching system problems and developing workarounds for the execution of special tasks; provide support-for development of specialized graphic packages to satisfy unique requirements such as drawing title blocks, view graph templates, and other models required for system wide usage; and assist in transfer of programs between computers, such as Harris 800 to the VAX 8600. 

5.3.2.3  Provide development and maintenance of general purpose programs/utilities in support of the manufacturing, materials, and process technology FIPR user community placing special emphasis on the development of CAD and DIGLAB graphics capabilities to assist the users in its utilization and application; and support development of system utilities, workload accounting and other system performance analysis routines, and special purpose routines. 

5.3.2.4  Perform systems and workload analyses to provide for efficient and effective utilization of the manufacturing, materials, and process technology computer systems.  Areas to be addressed include hardware configuration, SYSGEN parameters, operational procedures, and programming practices.  Provide documentation, recommendations, and consultation.  Provide the FIPR System Manager with the tools necessary to manage the computer system. 

5.3.2.5  Provide system analysis and procurement processing for automation hardware and software.  Activities include furnishing technical assistance to system users and providing software to enhance and extend automation capabilities. 

5.3.2.6  Perform studies and participate in procurement decisions with manufacturing, materials, and process technology personnel concerning the appropriate hardware and/or software to be acquired for the expansion and enhancement of the data processing and analysis systems and related networks. 

5.3.2.7  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 shall include provision of special purpose recording and display systems; modification of existing data acquisition and processing hardware to meet new requirements; assembly of electronic devices and systems; verification of the specified performance of such systems; development of operating and maintenance procedures; and preparation of detailed drawings and other documentation. 

5.3.2.8  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 shall include 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. 

5.3.2.9  Operate and maintain data acquisition and display equipment and computer systems. 

***From Schedule A, SMD, 7.2.6:

5.3.3.  Materials Technology Laboratory 

This function provides laboratory support for experimental investigations and evaluation of materials programs.  The following are representative tasks the contractor shall perform:  

5.3.3.1  Prepare TPS test articles; produce limited number of TPS tiles; and conduct TPS environment compatibility tests. 

5.3.3.2  Evaluate effects of atomic oxygen on spacecraft hardware; evaluate fracture characteristics of various metallic components; manage Shuttle flight experiments designed for the evaluation of reaction rates of specific spacecraft materials; test materials; and prepare material samples and portions of the flight hardware.

***NOTE:  Schedule A, SMD 7.2.6.3 went to NEW SOW Part II, Fracture Mechanics and Fracture Analysis.

5.3.3.3  Evaluate chemical and physical properties of materials; conduct chemical analysis as related to hardware and facility performance; conduct failure analysis of both spacecraft and facility problems; perform non-destructive evaluation of spacecraft/aircraft and facility hardware; and conduct metallurgical analyses.  Maintain laboratory instruments including electron microscope, infrared spectrometer, gas chromatograph-mass spectrometer, metallurgical sample preparation equipment, thermal property evaluation equipment and mechanical property testing equipment. 

***From Schedule A, SMD, 7.2.7:

5.3.4  Mechanical Systems Laboratory 

This function provides laboratory support for advanced mechanism research, development, test and operations, and experiment data analysis for Shuttle, space station, and advanced programs.  The following are representative tasks the contractor shall perform. 

5.3.4.1  Provide engineering analysis, mechanism design performance evaluation, advanced mechanism demonstration, and software development. 

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

5.4  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:

5.5  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

Consolidated Statement of Work
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