2.  BIOMEDICAL HARDWARE DEVELOPMENT AND ENGINEERING


***From Schedule A, 10.0, LSPD:


2.1  ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES


2.1.1  Program Management Support


2.1.1.1  Multiprogram - The program management functions described below are applicable to multiprograms including the Space Shuttle Program (SSP) and Space Station Program.  The following are representative tasks the contractor shall perform: 


2.1.1.1.1  Science Operations Support - Provide mission support to operations personnel in terms of payload mission management, flight and ground protocol development, on-orbit and pre- and post-flight operations support, and post-flight data reduction support. 


2.1.1.1.2  Science Missions Support - Provide engineering support to ensure that mission objectives are carried out consistent with vehicle capabilities and applicable NASA policies. 


2.1.1.1.3  Project Engineering Support - Support engineering hardware/software development.  Prepare concept drawings; detailed engineering and fabrication drawings; engineering studies including trades-off; evaluations, layouts, cost and schedule analyses; coordination and interface definition for proper integration into the space program; structural analysis; dynamic analysis; weight and center-of-gravity analysis; thermal analysis; consider applicable elements of Safety, Reliability and Quality Assurance; and manual and computer aided generation of engineering drawings. 


2.1.1.2  Studies and Assessments - The following are representative tasks the contractor shall perform: 


2.1.1.2.1  Programs Office Support - Conduct advanced concepts studies; determine technical cost and schedule feasibility; conduct risk assessments; produce project plans; and plan operations and operations support scenarios for Space Shuttle Program, space station, and other HLS specified experiment programs.


2.1.1.3  Project Support


***From Schedule B, Part 1, 2.2.3 Schedule Mgt; to be condensed to schedule & Tracking tasks and combined with (old) Schedule B 2.1, para. 3:


2.1.1.3.1  Schedule Management - The contractor shall develop and maintain a project status tracking and forecasting system which shall include but not necessarily be limited to:


Review, analysis, and preparation of project-level interactive master schedules to assure timeliness of support to the project, identifying interface requirements, milestones, man-hour limitations, potential problem areas, resource conflicts, etc.


Review overall impact of schedule changes


Provide planning coordination with other organizations


Standardization and rapid dissemination of schedule information


Routine review and assessment of individual task schedules for compliance with master schedule milestones and to assess the impact of problems with specific recommendations to correct or minimize these problems


Rapid update capabilities


Accurate visibility to appropriate subtask element


�
***From Schedule B, Part 1, 2.1 Projects Planning & Requirements, Paragraph 3, edited to include Scheduling and Tracking only:


2.1.1.3.1.1  Human Life Sciences Project Management Plan - The contractor shall write and maintain a Human Life Sciences Project Management Plan (HLSPMP).  This document shall describe the contractors organization and management approach for support of HLS in the scheduling and tracking of life sciences payloads.


2.1.1.3.2  Performance Management


***From Schedule B, Part 1, 2.2 Project Control, paragraph 3: 


2.1.1.3.2.1  Project Reviews - In contract progress reviews, the contractor shall report on progress since the last review, program status, ongoing and planned activities, milestone schedules, and technical cost status relative to plan.  The contractor shall identify problems and suggest resolutions.  Scientific, engineering, technical, and management activities shall be presented in the format defined in task orders or other implementing.


***From Schedule B, Part 1, 2.2.4 Project Control System Development & Analysis; last 2 sentences [combine with (old) Sch. B, P1, 2.3.1]:


The contractor shall recommend system improvements based on experience gained, improvements in technology, or other factors.


The contractor shall develop, publish, and distribute monthly Project Management Report.


***From Schedule B, Part 1 2.2.1 Performance Mgt & Admin; sentences 3,4,5 to NEW SOW Part I, Section 2:


2.1.1.3.2.2  Task Order Reviews - The contractor shall provide a monthly report for individual task orders to each NASA task order manager.  This report shall identify all problems and recommend solutions.  Effective management is required to assure that all program requirements are met on time and within budget.


***From Schedule B, Part 1, 2.2.6


2.1.1.3.2.3  Advanced Planning - The contractor shall perform advanced planning, including the optimization of multi-project scheduling and the assessment of the feasibility of future projects.  Advanced planning shall include the evaluation of schedules of HLS activities at other locations, such as at the Kennedy Space Center (KSC) or Marshall Space Flight Center (MSFC), to optimize HLS capabilities.  Advanced planning shall also investigate methods for improvement in and/or automation of such functions as documentation, configuration control, inventory management, technologies to allow investigators to access test and flight experiment data from remote sites, and project operations.  Advanced planning shall propose and make recommendations for future projects and methods of implementation.


***From Schedule B, Part 1, 2.3.1 Config. Mgt & Control:


2.1.1.3.3  Configuration Management and Control - Configuration management shall be directed by the HLS Configuration Control Board (CCB).  The contractor shall maintain the HLS configuration management system and shall maintain all configuration control data.


a.	The contractor shall prepare, coordinate, and maintain the HLS configuration management plan.  The contractor shall develop and modify operating procedures to improve the configuration management system as required.


b.	The contractor shall maintain HLS baseline documentation including, but not limited to, the Johnson Space Center (JSC) payload project mission specific manifest.


c.	The contractor shall prepare agendas for the CCB.  The contractor shall record configuration control board directives (CCBDs) and shall collect approval signatures for CCB actions.


d.	The contractor shall be responsible for the coordination of change requests (CR’s) from HLS project management and technical monitors (TMs), other NASA Centers, and inter-Center panels.  The contractor shall be responsible for the preparation of requests for engineering change proposals as required.  The contractor shall review change proposals for completeness, requested approval dates, and internal Center effect.  The contractor shall distribute change proposals to affected offices and establish schedule dates for review inputs.  The contractor shall be responsible for maintaining the status of change proposals after distribution and prepare CCBD transmittal letters for signatures.


e.	The contractor shall be responsible for maintaining a change file to include copies of CCB changes, together with revisions, CCBDs, review comments, and synopses.  The contractor shall be responsible for the preparation and maintenance of change proposal logs that indicate the status and history of changes from receipt through disposition and contractor notification. 


f.	The contractor shall be responsible for furnishing configuration information to HLS in support of design and program reviews.  The contractor shall be responsible for managerially and technically participating in the configuration management aspect of these design and program reviews.


***From Schedule B, Part 1, 2.3.2 Information Management:


2.1.1.3.4  Information Management - The contractor shall develop an information management plan (IMP) which will identify the documentation requirements that define, manage, and support life sciences payloads.  The IMP shall include a summary which identifies HLS documentation requirements and their relationship to each other and to the program.


The contractor shall review existing and new JSC and NASA management instructions as well as flight and ground support equipment (GSE) hardware design requirements.  The contractor shall advise HLS and contractor engineering and management personnel on these requirements.


The contractor shall establish, operate, and maintain a documentation control system which identifies, controls, prepares, reproduces, stores, and distributes HLS documents.  The contractor shall be responsible for preparing, reproducing, storing, cataloging, and distributing all HLS experiment related scientific, engineering; technical, management, program administration, and other documentation which may be assigned to the contractor.  Documentation responsibilities shall include providing technical writing and editing capability.


The contractor shall prepare, maintain, and submit management/project review materials; identify, track, and control action items; and establish, operate, and maintain a program information file.


***From Schedule B, Part 1, 2.3.3 Logistics Management:


2.1.1.3.5  Logistics Management - As part of its HLSPMP, the contractor shall prepare a logistics plan that indicates how it will develop and use a logistics system in support of HLS activities.


The contractor shall implement the logistics plan in accordance with NASA standards and other applicable documentation.


The contractor shall develop, operate, and maintain the HLS logistics system.  The contractor’s logistics plan shall describe Its logistics support to all on-site/off-site and remote locations, e.g., launch/landing sites and crew training sites.  The plan shall define logistics procedures for HLS furnished equipment and shall provide guidelines for preparing and shipping hardware to and from the launch site or other locations as required.


The contractor shall maintain records for equipment items shipped to other geographic locations.


The contractor shall be responsible for operating and maintaining a logistics system including a material control station, a receiving and shipping area, and methods for control of all capital and sensitive equipment.


The contractor shall record all receipts and issuances of stock and shall operate and maintain a material control station that maintains the predetermined minimum/maximum stores as defined in sec��tion 2.1.3.1.2, Logistics.


The contractor shall maintain all equipment/instrumentation calibration records and shall coordinate calibration maintenance with the JSC metrology laboratory


The contractor shall develop, manage, and operate an inventory control system for HLS equipment in accordance with approved standards for Government property.  The contractor shall be responsible for serving as property custodian of Government property assigned to the contractor for use in support of the SPDEO contract and shall follow established procedures for controlling, managing, and accounting for Government property.


2.1.1.3.6  Documentation


***From Schedule B, Part 1, 2.3.6


2.1.1.3.6.1  Project Documentation, Management Information, and Presentations - The data requirements list and data requirements description of this contract include only a small part of the total documentation requirements.  A more complete description of documentation and contents will be found in documentation as defined by implementing task orders or other enabling documentation and in other sections of this SOW.


The contractor shall make timely responses to requests for briefings, presentations, and status reviews.


The contractor shall prepare presentation material and shall maintain a simple and accessible system of filing this material.


***From Schedule B, Part 1, 2.3.7.2 Special Projects:


2.1.1.3.6.2  Special Projects - The contractor shall develop and maintain all documents related to the HLS mission and the LSFEP as defined in section 2.1.1.3.4 and shall prepare, publish, and distribute information booklets on HLS missions, experiments, hardware, and facilities; shall prepare graphics displays as required; shall coordinate the preparation, review, approval, revision, and distribution of the HLS Standard Operating Procedures (SOPs) Manual (HLS-1 0003).


***From Schedule B, Part 1, 2.3.8 Reqt. Mgt; para. 1:


2.1.1.3.6.3  Requirements Management - The contractor shall develop and implement a plan for assuring the compliance of HLS flight equipment to level 1 through level 3 requirements including safety requirements and design standards.  This shall include the necessary expertise to assess these requirements against flight equipment design requirements and design reviews for HLS flight equipment, whether being delivered by the contractor, experiment principal investigator (PI), or other NASA contractor.


2.1.2  Research and Development


2.1.2.1  Experiment Systems Hardware


***From Schedule B, Part 1, 3.2.3.6:


2.1.2.1.1  Experiment Systems Hardware Development - EEs shall support the development of experiment systems/hardware including but not limited to:


a.	Developing hardware designs and review for performance, scientific/mission compatibility, and adherence to safety and reliability requirements of HLS flight hardware/software


b.	Preparing for and conducting experiment/hardware design reviews 


c.	Proposing and evaluating design changes to meet experiment objectives and maintain vehicle compatibility


d.	Participating in acceptance testing of delivered flight hardware/software and experiment systems


e.	Performing system studies and analyses to determine experiment compliance with performance and compatibility objectives


f.	Developing data display requirements for preflight testing and mission support


***From Schedule B, Part 1, 3.2.3.7:


2.1.2.1.2  Experiment Hardware Configuration Control - EEs shall perform tasks associated with configuration control of flight experiments hardware/soft ware, including but not limited to:


a.	Updating experiment hardware drawings to reflect all CCB approved changes and to agree with the “as built” hardware


b.	Preparing documentation required to support CCB CR’s and documenting approved CCB changes to experiment hardware


c.	Assuring that no changes-are made to expert hardware without proper CCB action and approval


d.	Making recommendations to the EST concerning changes to experiment hardware and the advantages and/or disadvantages of proposed changes


e.	Providing estimates of the time and materials costs involved in implementing proposed changes to experiment hardware


***From Schedule B, Part 1, 3.2.3.8:


2.1.2.1.3  Experiment Hardware/Software Integration and Maintenance - EEs shall perform and support:


a.	Integrated systems bench tests


b.	Integrated systems mockup tests


c.	Science verification tests


d.	Mission integrated tests


e.	Joint integrated tests


f.	Mission sequence tests


g.	Special required hardware/software tests


h.	Review of mission level documentation


***From Schedule B, Part 1, 3.2.2.6 Experiment Coordination:


2.1.2.1.4  Experiment Coordination - EMs shall be responsible for managing, performing, and coordinating all experiment activities, including, but not limited to:


a.	PI interfaces


b.	Hardware shipment to vendors, KSC, or other required locations


c.	Product development and/or modification


d.	Surveys of state-of-the-art biomedical measurement concepts and make recommendations thereon


e.	Recent developments through publications, meetings, symposia, and by contacting technical experts in the field


f.	Periodic status to NASA HLS on all experiment activities


***From Schedule B, Part 1, 4.0:


2.1.2.2  Flight Hardware/Software Engineering and Provisioning - The contractor shall define, design, fabricate, test, integrate, and maintain HLS flight and GSE systems.  These systems include experiment systems (e.g., LSLE, EUE, and GSE) and integration hardware, including mounting slides and stowage containers.  In the content of this SOW, reference to “hardware” implies the inclusion of related software.


***From Schedule B, Part 1, 4.1 Systems Engineering:


2.1.2.2.1  Systems Engineering - The contractor shall provide systems engineering for life sciences flight experiments.  For HLS experiments, the contractor shall design experiment systems that integrate certified components from various-sources (e.g., cables, brackets, switch panels, flight instruments, etc.) to form a flight-certified system.


***From Schedule B, Part 1, 4.2 Project Engineering Support:


2.1.2.3  Project Engineering Support - The contractor shall provide project engineering and management for all HLS flight and ground hardware, including hardware definition, hardware development and modification (where required), and maintenance.


Project engineers (PEs) shall provide design assistance HLS and furnish technical information to other contractors or PIs.  The PEs shall assure that all experiment requirements are met and that all hardware meets program guidelines.


PEs shall monitor the development and fabrication of flight hardware for technical compliance and shall make recommendations thereon.  Specifically, the contractor shall:


a.	Review documentation prepared by hardware/experiment developers and make recommendations.


b.	Review EISs and other documents for compatibility with program requirements.


c.	Perform or provide technical assistance to all experiment reviews; review and analyze contractor documents, schedules, and hardware.


d.	Perform reviews of experiment interface documentation and provide recommendations.


e.	Troubleshoot and resolve experiment hardware problems, failures, etc.


PEs shall prepare and support the preparation of all necessary documents including the following:


a.	Technical reports, as required


b.	Activity reports


c.	Project activity and milestone schedules


d.	Hardware development plans (HDPs)


e.	Statements of work for hardware development or modification


�
During hardware development, contractor PEs assigned to HLS flight hardware shall:


Review proposed designs for ability to meet performance, scientific, compatibility, safety, reliability, quality, and other requirements of HLS flight hardware.


Provide technical data and information to hardware 


developers and potential users.


Assess technical progress; assure that the delivered hardware works; is on time and within budget; take corrective actions required.


Propose/evaluate design changes and review delivered documents, make recommendations and assure that all program requirements are met.


Prepare and perform hardware design reviews and assure that review preparation is adequate.


Assure that instrument interfaces are correct and clearly defined.


Present proposed changes to the baseline configuration to the HLS CCB.


Participate in acceptance/functional testing of flight hardware and experiment systems.


Perform analyses and tests to assure that hardware meets design/interface requirements and all performance objectives.


Following delivery, contractor PEs assigned to HLS flight hardware shall:


Provide technical data and engineering support to any experiment that will use the instrument, support EMs in system design and in preparing ICDs.


Assure timely close-out of all open paperwork.


Plan, write procedures for, conduct, and document frequent functional tests to assure that the hardware continues to perform.


Support crew training and hardware refurbishment.


***From Schedule B, Part 1, 4.2.2:


2.1.2.3.1  Hardware Development Plans - The contractor shall prepare HOPs for all new flight hardware.  The HOP is used to assess the advisability of proceeding with development and to determine the method of acquisition.  The plans shall include, but are not limited to:


Item description/general specifications


Justification for the item


Results of evaluation tests/analyses


Development approach recommendations


Modify or new build


Method of acquisition


Quantities and uses


Interfaces and mission resource requirements


Budget estimate


Proposed schedule


***From Schedule B, Part 1, 4.2.3:


2.1.2.3.2  Hardware Specification Development - The contractor shall develop specifications (e.g., EISs; Specification/Assembly Drawings [S/ADs]) for flight hardware.  A specification typically includes, but is not limited to:


Introduction


Applicable documents


Hardware requirements


Performance requirements


Technical requirements


Safety requirements


Reliability requirements


Quality assurance requirements


Materials requirements


Configuration management requirements


Documentation requirements


***From Schedule B, Part 1, 4.3.1:


2.1.2.3.3  HLS Refrigerator/Freezer (R/F) Development - A new LSLE R/F and an improved R/F based on the current system are major hardware developments that the contractor shall perform.  Additionally, consistent with its LSLE support and maintenance role, the contractor shall provide Orbiter refrigerator/freezers (OR/Fs), LSLE R/Fs, and spare parts to HLS for all missions and shall perform pre- and postflight analyses, tests, and refurbishment on each flight unit.


***From Schedule B, Part 1, 4.3.1.1:


2.1.2.3.3.1  HLS Refrigerator/Freezer Improvements - The contractor shall make a continuing effort to improve the reliability and performance of the current LSLE Spacelab R/F and OR/F.  The contractor shall perform all necessary design, analyses, modifications, and testing to meet the technical, reliability, quality, safety, and operational requirements in the R/F S/AD (LS-30063) and in the OR/F S/AD (LS-30065).


The contractor shall implement improvements to the OR/Fs and LSLE R/F identified in the aforementioned documents and shall perform reliability and failure analyses to verify performance and identify additional weaknesses.  Where possible, the contractor shall suggest/implement other improvements.


***From Schedule B, Part 1, 4.3.1.2:


2.1.2.3.3.2  Development of Second Generation Life Sciences Refrigerator/Freezers - The contractor shall assess requirements, formulate specifications, and investigate approaches for a second generation of R/Fs to alleviate the weaknesses in the present units.


Areas to be investigated include, but are not limited to the evaluation of new compressor, condenser, and evaporator designs and the evaluation of work on R/Fs for space station.  The contractors activities should address potential uses in the Spacelab; Orbiter, and space station.


The contractor shall provide an engineering prototype (including test beds for compressors and other subassemblies) with a means of efficiently collecting and quickly analyzing data collected from the engineering prototype.


***From Schedule B, Part 1, 4.3.2:


2.1.2.3.4  In-House Flight Equipment Design - As required, whether as a result of modifications to the existing flight equipment inventory, “in-house” modifications to off-the-shelf commercial equipment, or development of items of electrical or mechanical flight equipment, the contractor shall have the resources for implementing the design requirements to accomplish necessary tasks.  These resources as a minimum shall include mechanical and electrical design analyses, human engineering as reflected in the requirements for manned space flight, thermal analyses, and other design standards imposed on the development of HLS flight hardware.  The contractor may implement designs utilizing both contractor and NASA facilities for design and testing efforts.  The JSC engineering drawing control and tracking system will, where practical, be utilized in the implementation of these designs.  Requirements for delivery of this redesigned or new flight equipment to HLS are the same as imposed on other flight equipment development, including design and ARs, acceptance/certification testing, and flight verification and certification.


***From Schedule B, Part 1, 4.4:


2.1.2.3.5  Sustaining Engineering Support - The contractor shall provide sustaining engineering support to HLS flight and ground hardware, including troubleshooting and repair during preflight and postflight integration and testing


***From Schedule B, Part 1, 4.4.1:


2.1.2.3.5.1  Flight Data Systems - The contractor shall program flight data systems for HLS experiments and shall perform hardware and software testing, maintenance, and operation of flight data systems.  The contractor shall document and verify the interfaces between flight data systems and the vehicle.


***From Schedule B, Part 1, 4.4.3:


2.1.2.3.5.1.1  Flight Data Systems Interface - The contractor shall document the interface between experiment and vehicle data systems and shall verify that all electrical, mechanical, and data format requirements are met.


***From Schedule B, Part 1, 4.9 Integration HW Dev:


2.1.2.4  Integration Hardware Development - Integration hardware development for life sciences flight experiments shall include mechanical hardware, data cables, power cables, video signal interfaces, flight vehicle cooling system to experiment interface hardware, interfaces to the flight vehicle vacuum system, and any other hardware that is required to meet the experiment operational requirements through the use of vehicle subsystems.


The contractor shall be responsible for reviewing the experiments selected by NASA for each payload and developing an installation design for each item that identifies all the flight vehicle interfaces.  Those interfaces that are the responsibility of HLS will be identified in agreements with the PMM.  It will then be the responsibility of the contractor to provide experienced mechanical and electrical engineering personnel to develop detailed fabrication drawings for the necessary integration hardware identified in the installation designs.  Existing inventories of integration hardware will be used where practical.  The contractor shall also be responsible for the procurement and fabrication of new or additional hardware items.


2.1.2.4.1  Integration Hardware Requirements Definition - Once the contractor has evaluated the experiment to vehicle interfaces, they shall develop mechanical installation drawings for each experiment hardware installation into the flight vehicle.  This requirements definition will include the evaluation of the method of experiment installation, such as deciding to mount an experiment item to the rack by front panel support only or to utilize equipment slides for additional support.  Development of the mechanical installation drawings should result in the identification of any interference problems between the experiment and the flight vehicle structures and the subsequent resolution of those interference problems.  The mechanical installation drawings shall become the basis for an Integration Hardware List (IHL) for each payload.  This IHL shall identify all mechanical hardware required to install the experiment into the flight vehicle.  This includes all adapter plates, fittings, shims, slides, ECS connections, nuts, bolts, washers, and any other fabricated or provided hardware necessary to make complete installation into the flight vehicle.  The IHL shall be maintained current as the installation designs evolve.  This list will be maintained in an easily accessible automated format.


The contractor shall be responsible for evaluating the experiment data, power, and video interfaces and shall develop a block diagram of the HLS payload cabling requirements to use as a basis for harness design.  The block diagram will be reviewed with HLS for initial approval.  The contractor will subsequently proceed with the generation of cable fabrication drawings.


Special integration hardware requirements that are identified during the RR will become the responsibility of the contractor.  The types of special hardware are items such as interfaces to the flight vehicle vacuum system, special air ducting for cabin air usage instead of ECS cooling air, or special clamps to support experiment hardware during the mission.


2.1.2.4.2  Hardware Design Engineering and Development - As a result of the integration hardware requirements definition, the contractor shall be responsible for generating mechanical drawings for the fabrication of any integration hardware required to support a payload.  Where appropriate, these parts will be analyzed for their structural integrity in their specific applications.  Stress analyses will be formally documented as appropriate.  Hardware design work will be performed.  The contractor shall be responsible for the fabrication of the new integration hardware through either JSC Technical Services or a commercial fabricator that is experienced in the manufacturing of flight hardware.  Depending upon the complexity of the mechanical system, the contractor will be required to defend his design in various design reviews.


The contractor will be responsible for the completion of cable fabrication drawings for all the data, power, and video interfaces that are the responsibility of HLS.  The cable design and the fabrication drawings will be based on the “Life Sciences Flight Cable Fabrication Practices and Specifications”, LS-60035.  The cable designs will also utilize the “Standard Connector Inventory” that has been established within HLS to the maximum degree practical.  The contractor will be responsible for determining the length and routing of all cables.  The contractor will subsequently be responsible for the material-procurement and the fabrication of the flight cables.


2.1.2.4.3  Hardware Inventory Control - The contractor shall be responsible for the assignment of existing integration hardware to support new payloads.  As the IHL for each new payload is developed, the contractor will review the available uncommitted integration hardware and the new integration hardware requirements.  From this review, a listing of new or additional quantities of integration hardware will be generated.  All items that are either not presently available or not available in sufficient quantities will be procured by the contractor to, through commercial suppliers or fabricated.  The contractor will maintain a system which tracks the available reusable and expendable integration hardware.  This system shall be maintained current and will indicate the allocations of reusable hardware for each payload and shall be adequate to assure that the expendable hardware is available in sufficient quantities to support all the active payloads.


The contractor shall be responsible for the maintenance of a standard set of flight and non-flight data and power connectors as required.  This standard connector list will be the basis for connector selection for the fabrication of the flight cables as well as providing a source of data and power receptacles for use by the experiment hardware developers to assure standardization and compatibility.  A supply of acceptable single conductor wire and impedance controlled cable will be maintained by the contractor to support HLS and experiment cable and experiment fabrication.  The listing/inventory of connector, wire, and cable item will be kept current own automated system.


Automated systems are already in use within HLS to track the integration hardware and electrical components mentioned above.  The contractor shall use these existing automated systems to the maximum extent possible for cost effectiveness. 


***From Schedule B, Part 1, 4.10 Stowage Management:


2.1.2.5  Stowage Management - The contractor shall be responsible for managing the stowage requirements of all experiments.  The contractor shall review the loose equipment that is identified by the experimenter which will require stowage for launch and, while considering the order of usage and the crew accessibility needs, will develop a stowage configuration that proposes the specific locations of all loose equipment.  This configuration will be documented with layout drawings and a stowage list.  This stowage document will require many updates and revisions as the experiments mature.  The stowage requirements must be satisfied within the constraints of the available space allocation that has been provided to HLS on each payload.  The contractor personnel responsible for stowage requirements must coordinate with the HLS and contractor personnel to assure that the optimum stowage container or stowage drawer configuration is utilized.


As the stowage layout is finalized, the contractor will be responsible for the coordination of the development of drawings that show the positioning of the hardware in the stowage foam.  The contractor will also be responsible for the coordination and scheduling of the cutting of the flight and training foam cushions.  If required, the contractor will be responsible for developing a mechanism for having the cutting of the foam cushions accomplished by other NASA/contractor organizations.


***From Schedule B, Part 1, 11.0 Advanced Technology Development, edited to include Human Research Facility:


2.1.2.6  Human Research Facility (HRF) and Advanced Technology Development (ATD) - The contractor shall be responsible for the HRF and ATD activity, which is an advanced planning and development process that identifies and evaluates new technology tray be used in future flight or ground systems.  This process is directed by the ATD project review board (PRB), which is composed of the HLS chief and the branch chiefs.  Project proposals are submitted to the PRB for review and allocation of resources.  ATD project teams shall perform the following type of activities:


Technology surveys


Trade studies


Procurement


Prototype design


Rapid prototyping


Prototype evaluation


Prototype documentation package development


2.1.2.6.1  Advanced Technology Development Project Review Board Activities - The ATD PRB meets monthly to review project proposals and status.  The contractor shall be responsible for supporting these reviews as follows:


Administrative


Receive and organize project proposals


Publish and circulate PRB agenda


Provide secretary and record minutes of the PRB


Circulate minutes of the PRB and track action items, project budgets, and schedules


Technical


Status reviews and project proposal presentations


2.1.2.6.2  Advanced Technology Development Project Teams - Engineering, technician, and administrative support for ATD projects will be determined by the ATD PRB.  The contractor shall have the following responsibilities:


Technology Survey


Review technical literature and commercial manufacturers to determine the current state of the art for the technology being evaluated.


Contact the technical experts and get status updates on the technology.


Trade Survey


Establish evaluation criteria for the technology based on HLS requirements.


Evaluate technology options against these criteria.


Hardware/Software (System) Procurement


Procure commercial off-the-shelf (COTS) equipment (if available) or developmental prototypes, including software (if required), to use in characterization of the technology.


System Modification Rapid Prototyping


Modify COTS system to meet HLS requirements and prototype a HLS configured system for evaluation and characterization testing.


Prototype Evaluation


Test the prototype to determine the performance characteristics of the chosen technology.


Document Prototype


Produce design documentation (schematics, mechanical drawings, assembly drawings, software listings, flow charts, operators manuals, technical manuals, etc.) for the prototype system.


Itemize hardware and labor costs required for development of the prototype system.


Document the schedule used to develop the prototype.


Publish the performance specifications for the prototype.


2.1.3  Engineering, Scientific, and Analytical Tools


***From Schedule B, Part 1, 4.5:


2.1.3.1  Flight Equipment Inventory/Maintenance - The contractor shall maintain all HLS flight equipment, including associated GSE.  The contractor shall refurbish, replenish, repair, and rectify the inventory for flight.  A representative list of current LSLE is contained in the LSLE catalog (LS�3001 3�J).


The contractor shall provide:


Controlled storage and handling


Shipping and receiving


Cleanliness control


Retesting, including environmental retesting


Materials control


Quality assurance


Ground and flight safety


Planning, scheduling, and tracking of end items


Consumables management


Spares


Providing and maintaining documentation, including:


Hardware data packs


Operating, maintenance, and handling procedures


Engineering drawings


User handbooks


Periodic updates of the LSLE catalog


Acceptance and functional test procedures


2.1.3.1.1  Preventive Maintenance - The contractor shall establish and maintain a schedule-based preventive maintenance program.  Before and after each mission, the contractor shall refurbish and perform complete functional tests on appropriate HLS hardware to assure mission performance and determine causes of failures.


Where appropriate, the contractor shall place and manage vendor subcontracts (with the original equipment developer or with other qualified vendors) for the repair/modification/maintenance of flight equipment.


The contractor shall maintain all batteries for HLS hardware.  The contractor shall assemble battery packs, dispose of used batteries, and write battery preparation/test/use procedures.


2.1.3.1.2  Logistics - The contractor shall establish and maintain a logistics activity that reorders expendable items/spares when established minimums are reached.  For example, the contractor shall maintain and resupply the inflight blood collection system (IBCS), assuring that all items are within shelf-life and meet mission requirements.  The contractor shall also maintain vendor listings for all IBCS components.


2.1.3.1.3  LSLE Usage Schedule/Mission-Commitment Data - The contractor shall maintain LSLE usage schedule/mission-commitment data.  As each new experiment/payload is defined, the contractor shall review the hardware list against the current mission commitment schedule and shall identify unavailable items.  The contractor shall continually update the data and shall track the usage, availability, and location of each inventory item by part number, serial number, and mission.  This data shall be accessible to HLS through the current computer network.


***From Schedule B, Part 1, 4.6:


2.1.3.2  LSLE Modernization - The contractor shall review all LSLE and EUE items and identify those whose supporting technology has sufficiently improved to warrant upgrade or modernization.  The contractor shall recommend science and technology improvements to LSLE for future missions and programs.


2.1.3.2.1  Trade-Off Analysis - This contractor shall implement a LSLE hardware modernization program.  This program will support future POP exercises.  The contractor shall report on all areas required to begin developments in a detailed LSLE modernization plan.  The contractor shall:


a.	Review existing waivers and material usage agreements.


b.	Review EUE hardware specifications and determine modernization strategies and when to upgrade LSLE.


c.	Perform technology assessments to identify project technologies.


d.	Analyze available technology and assess applicability to the LSLE cadre of flight hardware.


e.	Recommend candidate LSLE hardware prototypes for modernization.


2.1.3.2.2  LSLE Modernization Implementation Plan - The contractor shall develop an implementation plan for LSLE modernization.  The plan shall include:


a.	Schedule and major milestones for prototype development and LSLE upgrade.


b.	Resource requirements, labor, materials, and facilities.


c.	Recommendation on prototype development approaches, i.e., outside vendors, subcontracts, or contractor build.


2.1.3.2.3  LSLE Modernization Cost Estimate - This contractor shall provide detailed cost estimates which will include:


a.	Identification of future LSLE modernization activities


b.	Resource requirement or these activities


c.	Specific hardware modifications


***From Schedule B, Part 1, 4.11 Eng. Design & Drafting:


2.1.3.3  Engineering Design and Drafting - The contractor shall provide experienced management and technical personnel to perform the function of engineering design and drafting that is required for the development of flight hardware and ground support systems within HLS.  The design and drafting shall include, but not limited to mechanical components, printed circuit boards, experiment installation drawings, electrical cable drawings, soft component drawings, electrical interface control drawings, and mechanical interface control drawings.  The contractor shall be capable of performing all of the new hardware design and drafting utilizing automated drafting systems.  Current HLS drawings exist as hand drawn drawings, vendor drawings, and CAD generated drawings and the contractor must be proficient in the handling of all these drawings.  The existing CAD drawings and models for HLS hardware exist in CALMA design drafting manufactory, International Business Machines Computer Aided Engineering Design System, and AutoCad formats.  The contractor must be able to continue the development of drawings and models that have been started under these formats as well as provide modifications to drawings produced under these formats.  The contractor shall be required to produce all drawings in accordance with JSCM 8500, Engineering Drawing System Manual.  The contractor shall provide the administrative structure for the efficient and effective management of the required design and drawing tasks, including utilization of experienced designers and support draftsmen, support by stress analysis personnel, and coordination of priority conflicts.


***From Schedule B, Part 1, 5.3:


2.1.3.4  Experiment and Payload Testing, Simulation, Mission Support, and Training


2.1.3.4.1  Mission Support Preparation - The contractor shall be responsible for configuration and/or reconfiguring HLS data systems hardware, software, and GSE and for developing, acquiring, implementing, testing, and validating all hardware, software, and GSE required to support experiment and payload testing of any type at JSC or remote locations, for supporting mission simulation and training exercises, and for providing mission support during missions on which life sciences experiments are flown.  This activity shall include, but not be limited to, experiment and mission software development, modification, testing, validation, and computer and GSE hardware and software testing and validation.


2.1.3.4.2  Training - The contractor shall be responsible for providing appropriate training for data systems and other personnel on the use of the hardware and/or software with which they will be working.  This includes, but is not limited to, computer operating systems and network hardware and software training, and training of users in the operation of the real-time data acquisitions system, non-real-time software, and management software used to support LSFEP missions and activities.


***From Schedule B, Part 1, 5.4:


2.1.3.4.3  Attendance At Technical and Professional Conferences - The contractor shall encourage personnel to publish the results of their work in appropriate professional journals and/or conferences except where the work may be proprietary or otherwise restricted.  Such presentations, talks, and publications shall not include any data or information which is sensitive, has privacy act implications, or may involve national security.


***From Schedule B, Part 1, 5.5:


2.1.3.4.4  Technical Documentation - The contractor shall be responsible for producing documentation which describes how software, hardware, technical procedures, and other processes and methods used in support of the LSFEP are designed, how they function, and how personnel may use these products and items.  Such documentation shall consist of but not be limited to, RDs, design documents, implementation plans, user’s guides, general documentation for public release, and proposals for new and upgraded equipment, methods, and procedures.


All baselined software used to support a mission or other major activity shall be fully documented so that technical details of how a mission is to, be or was supported can be understood and used for future modification or other purposes such as supporting future related missions or analyzing data from previous missions.


***NOTE:  Schedule B, Part 1, 5.6 and 5.7 went to NEW SOW Part II, Core Computer Support.


2.1.4  Studies and Assessments


***From Schedule B, Part 1, 4.1.1:


2.1.4.1  Experiment System Engineering Studies - The contractor shall perform-experiment system engineering studies and analyses including:


a.	Performing analyses on systems, subsystems, and associated equipment to identify and evaluate alternative configuration approaches.


b.	Performing feasibility and trade-off studies for new and/or revised technical approaches to assure total system compatibility.


c.	Assessing technical impacts of proposed changes to experiment systems, subsystems, and associated equipment.


d.	Providing recommendations for improvements in experiment hardware and software.


e.	Supporting system level testing to identify problems and assist in troubleshooting and correction of identified problems.


The results of these studies shall be presented to NASA in written reports, oral presentations, and in the contractor’s monthly progress reports.


***From Schedule B, Part 1, 4.1.2:


2.1.4.2  Experiment System Interface Compatibility - The contractor shall assess and assure the compatibility of HLS experiment systems with the vehicle and with mission resources.


***From Schedule B, Part 1, 4.7:


2.1.4.3  Payload Project Management - For each set of experiments assigned to a mission there will be a Payload Project Manager (PPM) assigned to provide representation of HLS to the Payload Mission Manager (PMM) during negotiations for vehicle requirements and documentation submittal.  The PPM is responsible for meeting the mission milestones and developing the implementation plans for support of each mission.  The PPM is also responsible for resource allocations to each experiment and the payload complement.  The contractor will support the PPM as defined in the following paragraphs.


***From Schedule B, Part 1, 4.7.1:


2.1.4.3.1  Payload Feasibility - The contractor shall be responsible for determining the feasibility of various project payload configurations during the experiment selection process by NASA.  Contractor engineers shall be familiar with the experiment to vehicle interface requirements and restrictions.  This includes mechanical, electrical, data, video, and thermal limitations of the vehicle.  The contractor will be provided a selection of potential experiments and hardware for a payload under consideration.  The contractor will subsequently evaluate the reasonable configurations of the experiments in the racks and report this information, together with the evaluation of thermal and power resource distribution, to HLS with specific recommendations.


In order to perform accurate feasibility payload studies with quick response changes, the contractor shall be capable of performing these studies using an existing three-dimensional computer-aided design (CAD)/computer-aided engineering system.


***From Schedule B, Part 1, 4.7.2:


2.1.4.3.2  Support for Payload Project Management - The contractor will provide support to, and represent as requested, the JSC PPMs assigned to payloads containing experiments developed and managed by the HLS.  The contractor will work with the PPMs to identify task required to support mission milestones and distribute tasks and need dates to contractor personnel supporting the mission.  The contractor will track the progress of the activities and provide the PPM with a current status information.  The contractor should also identify problem areas associated with task completion and assist in the resolution of these problems where appropriate.


***From Schedule B, Part 1, 4.7.2.1:


2.1.4.3.2.1  Inter-Organizational Liaison - The contractor will perform the necessary coordination to provide the PPMs with an inter-organizational liaison to the contractor organization.  The contractor will collect and collate data required to support mission milestones and requirements, identify and analyze the tasks needed to obtain these data, and distribute this information to the inter-organizational elements.  This support will also include the generation of schedules to support mission milestones and tasks and the development and maintenance of status reports and task lists.


***From Schedule B, Part 1, 4.7.2.2:


2.1.4.3.2.2  Resource Allocation - The contractor shall provide engineering personnel to the PPM who will be responsible for the accumulation of the payload project resource requirements from all HLS experiment hardware that will be flown on each mission.  The payload resources that are to be documented, updated, and analyzed include experiment power consumption, power profile de-experiment cooling requirements, vacuum venting requirements, mass and center-of-gravity data, stowage space needs, and crew timeline requirements.  Maintenance of these data in an automated format accessible to HLS and contractor personnel is required.


***From Schedule B, Part 1, 4.7.2.3:


2.1.4.3.2.3  Payload Status - Since the PPM is the interface for HLS to the PMM, the status for all activities supporting a mission is required by the PPM.  The contractor will track the status of action items and identified tasks, including the areas of verification submittals, verification testing, safety hazard reports and closures, certification testing, certification review sheet completion, materials certification, waiver/deviation status, hardware shipments, and KSC testing.  This shall include a detailed status for all requirements levied on each item of hardware to be flown on a mission.


***From Schedule B, Part 1, 4.7.3:


2.1.4.3.3  Project Payload Definition - Once a set of experiments has been selected by NASA as a result of the feasibility studies, the contractor will start the process of defining the project payload in terms of specific locations within the flight vehicle rack structures.  The contractor will also compile the best available set of resource requirements from the experiment development teams.  This will include estimated power requirements, maximum weights and center-of-gravity information, and unique interface needs.  The information derived from this payload definition effort will be provided to the HLS PPM as a basis for development of payload configuration agreements between the HLS PPM and the PMM.  The contractor will be responsible for assisting the HLS PPM in the negotiations of these agreements with the PMM.


***From Schedule B, Part 1, 4.7.4:


2.1.4.3.4  Mission Reviews and Presentations - The contractor will support PPM presentations and meetings by preparing presentation material, presenting the material when required, and developing an action item list/minutes for each review/meeting as appropriate.  The contractor will assure that the appropriate contractor personnel are notified to support the necessary presentations and meetings.  The contractor will distribute information received at meetings and the minutes of the meetings to contractor and HLS personnel.


***From Schedule B, Part 1, 4.7.5:


2.1.4.3.5  Mission Support to the Payload Project Manager - The contractor will man console positions in support of the PPMs during mission level simulations and during flight.  This includes obtaining the appropriate training courses as required by the payload or mission organizations.


***NOTE :  Schedule B, 4.1.4 NASA ALERTS - DELETED.  See New SOW, Section 15.5.


***From Schedule B, Part 1, 4.7.7:


2.1.4.3.6  Documentation Reviews - During the development of a payload complement to be flown, there are various organizations that prepare documentation which includes experiment resources and requirements applicable to the experiments developed by HLS.  The contractor will review these documents to assure that the experiment requirements have been interpreted correctly by outside organizations.  Included are the following representative documents prepared by external organizations:  PIP Annexes, Ground Integration Requirements Document, Operations and Maintenance Requirements and Specifications Document (OMRSD), Test and Checkout Procedures and Operations and Maintenance Instructions (OMI).


Preparation for experiments to be flown on space station will also require contractor review of the implementation documentation prepared by outside organizations.


The contractor will review this documentation and prepare comments/recommendations to appropriate personnel.


***From Schedule B, Part 1, 4.8 Systems Analysis:


2.1.4.4  Systems Analysis - The contractor shall be responsible for the total systems analysis of the HLS portion of each experiment payload.  This analysis shall include structural and stress analysis of all mechanical installations, the heat load distribution and rejection through the carrier cooling systems, and shall develop the power distribution logic that will assure a balanced power usage from the carrier.  Data interface requirements will be identified, electrical interface documents created, and cable harness definition established.  Video interfaces will be evaluated for compatibility with the carrier systems.


The contractor shall be responsible for all experiment, integration hardware, and payload design reviews.  A prime goal of HLS is to identify design, operations, and integration problems during the design stages of all systems and payloads rather than after start of fabrication.  To accomplish this goal, the contractor engineering personnel that support the PDRs and CDRs should be highly skilled in the various technical areas such as structures, thermal, electrical, data, and integration:


2.1.4.4.1  Structural and Mechanical Analysis - The contractor shall be responsible for the evaluation of all mechanical installations in the flight vehicle.  Structural engineering personnel shall be provided that are experienced in performing stress analysis of flight hardware.  The structural engineering personnel will review all experiment installation drawings for adequate safety factors and proper design techniques.  Formal stress analyses will be performed on the installations.  The designs will be specifically reviewed for “Safety Critical Structures.”  Any safety critical structures will be separately analyzed and documented.  The contractor will be responsible for reviewing the experiment hardware developer’s design and assisting them in completion of adequate stress analysis documentation.  In some cases, the contractor will be expected to perform the stress analysis for the hardware developer.  The contractor engineering personnel shall be familiar with and be proficient in the use of NASA Structural Analyses programs, in particular COSMIC NASTRAN.  Contractor responsibility includes qualifying for final structures “sign-of” on engineering drawings and stress reports.


2.1.4.4.2  Thermal and Environmental Analysis - The contractor shall be responsible for evaluating the HLS experiment and experiment support hardware thermal loads and their affect on the flight vehicle equipment and crew environmental control items (ECS).  This will include the determination air flow levels required to maintain the experiment hardware within a safe operating temperature age assure reliable operation during flight.  The air flow requirements must be evaluated against the air flow and delta pressure limitations of the flight vehicle and any violations of these limitations must be analyzed for options and these options presented to HLS for either waiver processing or payload configuration modifications.


The contractor shall be responsible for the determination of the impact on the flight vehicle ECSs that may result from all aspects of the experiments such as cabin heat and moisture loads generated by various protocols that require strenuous crew exercise.


2.1.4.4.3  Electrical Systems Analysis - The contractor shall be responsible for reviewing electrical systems design including data, power, and video requirements of the experiments on each flight payload.  The contractor engineering personnel will compare the experiment requirements with the carrier capabilities to assure that all experiment needs are satisfied.  The development and maintenance of ICDs will be the responsibility of the contractor.  The contractor shall be responsible for standardizing the experiment electrical interfaces.  Once the electrical interface agreements have been signed, the contractor will be responsible for determining the optimum interconnect cable layouts within the flight racks or in the crew area as required.  Development and maintenance of the cable fabrication drawings will be the contractor’s responsibility.  The contractor shall be responsible for assuring that proper components are selected and that acceptable flight assembly techniques are utilized.  The contractor will also be responsible for the fabrication of flight cables.


2.2	LABORATORY/FACILITY SUPPORT SERVICES


***From Schedule A, LSPD, 10.2.1, EDITED to delete the first sentence from the original: 


2.2.1  General Support Services


The following are representative tasks the contractor shall perform:  


***From Schedule A, LSPD, 10.2.1.1:


2.2.1.1  Advanced Concepts - Evaluate existing and planned programs; formulate plans for life sciences laboratory facilities which meet the stated experiment operational support requirements; and formulate experiment support plans which optimize utilization of existing JSC Human Life Sciences Laboratories. 


2.2.2  Laboratories


***From Schedule B, Part 1, 4.4.2, Microcomputer Laboratory, edited to change microcomputer lab to microcomputer HW development:


2.2.2.1  Microcomputer Hardware Development - The contractor shall furnish the necessary skilled personnel and materials to maintain a microcomputer hardware development capability which shall:


Write utility programs and routines for the LSLE microcomputer and the LSLE microcomputer-2, a new development that will eventually replace the old microcomputer.


Write programs to test LSLE microcomputers.


Write experiment software as required.


Act as a consultant to experiment developers who use the LSLE microcomputers.


Configure flight LSLE microcomputers to experiment requirements, prepare configuration documentation, and install software.  The contractor shall test’ and certify that the experiment microcomputers are flight ready.


Maintain LSLE microcomputers and ground-use software development systems.  The contractor shall troubleshoot and repair LSLE microcomputers as required.


***From Schedule B, Part 1, 10.0:


2.2.3  Facility/Ground, Systems Engineering, and Operations


2.2.3.1  Operations Support Facility Development - The contractor shall be responsible for the development and operational support of the HLS facilities.  These facilities shall support all activities as defined in Part 1 of the SOW.  The contractor shall be responsible for developing an overall facility development and implementation plan which will describe the total process of developing, implementing, and dining the basic support facility.  The plan shall address existing and future requirements, proposed proud new facility concepts and designs, and shall describe each functional area within the facility.


2.2.3.1.1  Planning and Analysis - It shall be the contractor’s responsibility to accumulate detailed requirements, conduct analyses, and develop the rationale necessary to support HLS in the design and implementation of special test and checkout facilities at JSC and other specialized facilities as required to support the HLS contract elements.  These requirements shall be based upon existing project support as well as plans for future projects; e.g., space station.


2.2.3.1.2  Design, Monitoring and Certification of Facilities - The contractor shall be responsible for the design and implementation of special facilities as required to support the HLS project as defined in Part 1 of the SOW.  This shall include test laboratories, computer areas, SMAs, logistics support areas, etc.


The contractor shall be responsible for monitoring the construction, alteration, and development of these facilities to assure timely completion and that the facility is built in accordance with established project requirements.


The contractor shall be responsible for the development of criteria necessary to accommodate a proper certification of facility readiness and shall participate in the demonstration of this readiness.


***From Schedule B, Part 1, 10.1.3, EDITED to include the EA5 buildings (37, 241), was 36,56,266 (to SM):


2.2.3.1.3  Buildings 37 and 241 Facility Buildup - The contractor shall be responsible for the reconfiguration of the building 37, and 241 facilities and provide working laboratories in support of future projects, experiment development, fabrication and assembly work, test and verification, science monitoring, and computer systems.  The contractor shall be responsible for maintaining and operating these areas and shall be responsible for their configuration control.  Specifically, the contractor shall be responsible for performing the following activities:


a.	Review for accuracy, provide update for, and maintain a complete set of as-built facility structure and utility drawings.  (Drawings will be provided by the JSC Center Operations Directorate).


b.	Develop/document detailed room layouts for configuring each of the rooms.  This effort requires coordination between several different elements within HLS which have responsibility over different areas.


c.	Identify, label, and maintain correct identification of all utilities available within each room.


d.	Identify, establish, document, and implement interfaces with other NASA center elements as to respective maintenance and operations (M&O) responsibilities and implement a method to assure that any required M&O is regularly scheduled and performed to maintain uninterrupted operations.


e.	Implement and maintain an adequate documentation control system for the total test facility to assure configuration control and establish a method of change request documentation and implementation.


f.	In conjunction with the STI Center, maintain documentation relative to facility lab area activities, i.e., procedures, equipment manuals, vendor supply catalogs, etc.


***From Schedule B, Part 1, 10.2:


2.2.3.2  Ground Support Equipment, Test Equipment, and Spares - The contractor shall be responsible for the development, implementation and operation of new GSE and test equipment, provide spares, and provide for M&O of existing GSE and test equipment.  This task shall include the following:


a.	Providing new GSE, test equipment, and spares provisioning which may be developed by/through the contractor, procured and modified through the contractor, procured through the contractor without modification or provided to the contractor as GFE.


b.	Define/compile and document specific GSE and test equipment requirements to support facility operations, existing and future test and check-out operations, and existing and future operational support.


c.	Perform activities such as design (preliminary and detailed), structural, mechanical, thermal, environmental, electrical/electronics systems analyses, procurement, fabrication, installation, check out, acceptance test, documentation (drawings and procedures), and M&O.


d.	Establish and implement a routine maintenance and periodic checkout plan for all GSE and test equipment to assure that it remains in a ready state, within repair and calibration where required, and ready to support any activities when needed.


e.	The contractor shall be responsible for maintenance of GSE, including but not limited to, the simulated remote acquisition unit, the simulated high rate demultiplexer, the high rate demultiplexer interface; the simulated user time clock, and the cassette data tape recorder playback unit.  This shall include a method of documenting problems as a check for design weakness, a system to track maintenance problems to assure their prompt correction, the maintenance of a spare parts inventory, the maintenance of configuration control, calibration and proof test status, and physical location of operational equipment.


f.	Provide trained operators for all GSE and test equipment.


g.	Prepare and maintain an updated inventory of existing and required test equipment and instrumentation essential to the proper function of all laboratories.


h.	Provide procurement documentation and procure additional test equipment and support hardware as required.


i.	In conjunction with the STI Center, maintain adequate documentation, i.e., procedures, drawings, manuals, etc., to maintain configuration control, and provide for operations and maintenance of all GSE and test equipment.


***From Schedule B, Part 1, 10.3:


2.2.3.3  Vehicle Mockup and Test Bed Development - The contractor shall be responsible for defining/compiling and documenting requirements for flight vehicle mockups and test bed modules and their related subsystems required by HLS to support present and future flight programs.  The contractor shall be responsible for the development of new vehicle mockups and test bed modules and the modification of existing vehicle mockups and shall provide for their M&O.  This shall include the following:


a.	Perform activities such as design (preliminary and detailed), structural, mechanical, thermal, environmental, electrical/electronic systems analysis, procurement, fabrication, installation and buildup, check out, acceptance test, documentation (drawings and procedures), and M&O.


b.	Establish and implement a routine maintenance and periodic checkout plan for all vehicle mockups, test beds, and ancillary support systems to assure they remain in a ready state, within repair and calibration where required, and ready to support any activities when needed.  This shall include a method of documenting problems as a check for design weakness, a system to track maintenance problems to assure their prompt correction, the maintenance of a spare parts inventory, and the maintenance of configuration control on operational equipment.


c.	Provide trained personnel, equipment, documentation, and spare parts to maintain and operate the mockups and test beds.


d.	Provide experienced personnel to interface with other Center elements as related to space station and/or other future projects, to assure concepts and configurations are factored into test bed module design and implementation and to serve as technical representatives for life sciences to space station.


***From Schedule B, Part 1, 10.4:


2.2.3.4  Laboratory Management - The contractor shall be responsible for laboratory management to assure efficient, well planned and supervised laboratory activities.  This shall include the following:


a.	Interface with other division elements to identify proposed work and establish near-term and long-range planning, including establishment of specific priority ratings.


b.	Implement a work control system to assign work, clearly identify the task to be supported, and status the progress of work being performed.  The work control system shall comply with the established plans, priorities, and schedules previously established, schedule resources to comply with the work identified, implement a mechanism to identify the impact when problems affect scheduled completion.


c.	Provide adequate technician support along with adequate technical and managerial supervision to assure efficient utilization of personnel.


d.	Provide basic laboratory management of all laboratories to assure proper utilization, operation, and maintenance and to assure compliance with well organized, clean, and sale laboratory practices.


***From Schedule B, Part 1, 10.5:


2.2.3.5  Test and Fabrication Support - The contractor shall be responsible for the development and implementation of test requirements definition, planning, schedules, procedures, test setups, test evaluations, test reports and the planning for future payload systems verification.


The contractor will be responsible for the design and development of hardware for special experiment and instrumentation requirements.  The contractor technical personnel shall be NASA-certified for specific skills such as soldering, crimping, wire wrap, etc.  The type of work experience required is in areas such as (1) flight cable fabrication and testing, (2) flight printed circuit board assembly and repair, and (3) flight circuit design and environmental testing and broad experience with laboratory test equipment.


The contractor shall be responsible for light-to-moderate fabrication activities in support of test operations, facility and equipment maintenance, and repair/refurbishment of flight and nonflight hardware.


The contractor must interface with many supporting center elements to establish test requirements, schedules, and priorities and support resources.


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


2.3	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:


2.4	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


Consolidated Statement of Work
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