12.	SCIENCE PAYLOADS MANAGEMENT

***From Schedule B, Part 1, 1.0 Introduction, edited:

The major functional areas for which support is required are as follows:  

a.	Project management and control

b.	Project payload management and development

c.	Flight systems engineering

d.	Data systems development and operations

e.	Project science support 

f.	Project payload integration and verification

g.	Operational training

h.	Mission operations support

i.	Facility/ground systems engineering and operations

The tasks identified in this SOW support all phases of approved missions, programs, and projects assigned to science payload management, including missions on current and all future human and human-tended vehicles and missions, e.g., Space Shuttle (SS), Spacelab, Extended Duration Orbiter Medical Project, Detailed-Supplemental Objective, Spacelab, space station, Space Exploration Initiative (SEI), and Cosmic Dust Collection Facility.  Plans, schedules, analysis, and all other documentation developed within the scope of this SOW shall be delivered to the Government for unrestricted use and distribution.

***From Schedule A, 9.0, NIO:

12.1  ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES

***From Schedule B, Part 2, 1.0 INTRODUCTION, edited

The JSC Science Payloads Management and space station Payload Project Offices plan, organize, manage, and control those activities required to integrate experiments/facilities into a total payload complement for JSC assigned pressurized module missions and/or flight increments.  Pressurized module payloads are generally comprised of experiments and/or facilities from various scientific or technical disciplines within the user community that can be packaged together to share common orbiting vehicle capabilities.  In support of this office, the contractor is responsible for providing the manpower and other resources, as required, to accomplish the tasks identified in this part of the SOW.  Applicable functional areas include:

Payload/program management

Mission feasibility and design

Data management

Flight operations

Payload integration management

Advanced program/planning

***From Schedule A, 9.1.1, NIO:

12.1.1  Program Management Support

12.1.1.1  Multiprogram - The functions described below support the mission management and/or project management of payload activities assigned to JSC by NASA Headquarters user code organizations.  This includes dedicated Space Shuttle flights, partial cargo elements, middecks, space station mission build and utilization flights, and the JSC Project Office. 

12.1.1.1.1  Payload Mission Management - The following are representative tasks the contractor shall perform: 

12.1.1.1.1.1  Direct and manage all payload activities for a mission or flight increment.  Develop mission requirements from science/experiment requirements; manage and develop payload hardware/software specifications and subsequent translation into mission planning, operations, and training; establish experiment/payload compatibilities with the flight vehicle; and establish certification and safety for flight missions and development of the space station documentation in support of flight assignments. 

12.1.1.1.1.2  Develop schedules and cost performance data; manage payload resource allocation; and provide configuration management. 

12.1.1.1.1.3  Provide mission/payload requirements definition and mission design and development.

12.1.1.1.1.4  Provide research, development, assessment, and definition of payload/experiment configurations as potential candidates for flight on the Space Shuttle and space station.

12.1.1.1.1.5  Support NASA payload operations activities preflight, inflight and postflight; define, coordinate, schedule, plan, and support the implementation of mission-level payload crew and ground sport personnel training activities; perform those activities required to prepare and support the Payload Operations Contractor for SS and the Integrated Space Operations Center for the space station; coordinate the development and/or provide the required payload flight data file elements for the mission; coordinate, schedule, and support preflight and postflight data acquisition and dissemination; and support real-time payload operations management during the mission or fight increment. 

12.1.1.1.1.6  Support development of information systems related to payload development, integration operations, and mission management.  Plan the use of computer systems hardware, software, input/output forms, formats and procedures to enhance project planning, control and status visibility, and electronic communications; and develop program control tools. 

12.1.1.1.1.7  Provide carrier/vehicle-to-payload interface and compatibility analysis and analytical integration support for avionics, electrical, thermal/environmental, and structural analysis. 

12.1.1.1.1.8  Provide payload integration, ground and flight operations requirements definition, integration hardware development, and launch site integration support. 

12.1.1.1.1.9  Provide flight operations support which includes payload crew training, real-time payload operations support, and preflight and data acquisition and dissemination. 

12.1.1.1.1.10  Perform payload integration functions that include development of requirements, performance of acceptance/certification testing, and development of documentation required for payload verification/acceptance with SS/space station (Interface Control Documents, Payload Integration Plans (PIP), PIP Annex); provide technical expertise in the areas of command and measurements, crew compartment payload accommodations, training, mission operations, Orbiter testing, ground integration, payload bay electrical and mechanical interfaces, and flight planning; provide support at the STS requirements review associated with the PIP and PIP annexes process; provide representation during ground processing of the payload; provide logistic control of assigned flight hardware; and provide support during prelaunch and postlanding activities. 

12.1.1.1.1.11  Provide support to experiment developers and mission managers for both the payload safety process and the GFE safety process, including ground safety process.  Prepare safety analysis reports and payload hazard reports, analyze safety hazards, safety controls, and verification methods.  Support all safety reviews, track safety actions; and review analyses, reports, and test data generated by experiment and payload development. 

12.1.1.1.2  Experiment/Payload Development - This function supports concept development, program planning and management, design, manufacture, and qualification of flight experiments to support the SS/space station; space sciences, space technology, and commercial programs.  Typical experiment developments are science experiments, space materials processing, camera systems, cryogenics systems, radar systems, deployable experiments, robotics, and satellite servicing.  Typical payload development areas are payload carrier selection, cabling, mechanical design, experiment thermal control, payload power control and distribution, and payload analyses.  The following are representative tasks the contractor shall perform: 

12.1.1.1.2.1  Provide electrical, electronic, mechanical, and software designs required to develop experiments and payloads and their support equipment; fabricate prototype systems; produce test articles; manufacture and/or procure flight equipment; and furnish bonded storage facilities. 

12.1.1.1.2.2  Automate design, documentation, and procurement with tools such as CAD and electronic design development systems. 

12.1.1.1.2.3  Conduct feasibility studies and engineering assessments concerning the specific experiment/payload development projects.  This effort shall include the areas of Orbiter and space station accommodations capabilities, payload carrier capabilities, compatibility of proposed payload and related support components, ground integration and test requirements, and schedules and resources requirements. 

12.1.1.1.2.4  Support project reviews and meetings, including design and safety reviews; develop presentation materials and make special presentations to NASA management; develop the data requirements; and produce the project/experiment and payload supporting documentation, such as design review data packages operating procedures, ICDs, failure reports, and PRDs. 

12.1.1.1.2.5  Develop certification plans to demonstrate the experiment payloads meet project performance and environmental requirements.  The certification plans shall include recommended environmental tests both at the system and subsystem levels, mathematical analyses, simulations and schedules.  Develop any special test fixtures or equipment required for the qualification tests and supply with the equipment for test.  Develop procedures for all certification testing.  Conduct those analyses required to develop and certify the experiment or payload for flight including mechanical loads, both static and dynamic, fracture, stress, thermal, EMI/EMG, and any other special analysis to ensure flight safety. 

12.1.1.1.2.6  Support the development of program schedules, cost performance data, schedule performance, and project forecasts to evaluate the overall status of each project using automated tools to the maximum extent practical. 

12.1.1.1.2.7  Support each experiment/payload through its useful life; maintain hardware, software, and project documentation; support premission, mission, and postmission operations; investigate anomalies and resolve problems; conduct special studies and analyses to support the project requirements; and support these activities at other locations including any special training and clearance requirements. 

12.1.1.1.2.8  Provide support in the preparation and review of all levels of interface documents including experiment to payload, payload to payload carrier, and cargo element to Shuttle Orbiter interfaces.  Provide technical review and analyses to support resource allocation and interface compatibility. 

12.1.1.1.3  Experiment Project Management - This function includes managing experiment as hardware such as IMAX, OEX, payload integration hardware and space station Small and Rapid Response (SRR), and other flight projects.  The responsibilities include project support, system engineering and support of the various experiments, instrumentation configuration and SRR, along with data recording, processing, and analyses.  The following are representative tasks the contractor shall perform: 

12.1.1.1.3.1  Provide project support including the preparation of reports; preparation of presentation documentation for project briefings; documentation and coordination of activities for change control panels, weekly conferences program reviews, configuration control board meetings, Preliminary Design Review (PDR), Critical Design Review (CDR), and integration reviews; preparation and maintenance of management plans, project procedures, and experiment integration plans and procedures; coordination of activities with other NASA Centers, maintenance of data files on all projects; and providing support to the Project Manager in development of documentation, engineering analyses, and project supporting activity. 

12.1.1.1.3.2  Provide systems engineering support to Space Shuttle experiment systems such as the IMAX, OEX, OASIS, SRR, space station attached payloads projects, and Space Shuttle including technical coordination, systems analysis, calibration, modifications and performance verification; failure analysis, anomaly investigation, and system certification; experiment technical documentation, proposal evaluation and assessments; design and development of integration hardware; maintenance, calibration and repair of hardware; project management controls, such as schedules, and cost and schedules performance; design, develop and manufacture unique experiment equipment; management and coordination of experiment integration and test activities; drafting and procurement support; preparation of software routines to support the GSE; and maintain, repair, calibrate, modify, troubleshoot, and analyze performance of the GSE.

***From Schedule A, 9.1.1.2, NIO: 

12.1.1.2  Shuttle - Unique

12.1.1.2.1  Commercial Middeck Augmentation Module (CMAM) Engineering Support Services - The following are representative tasks the contractor shall perform: 

12.1.1.2.1.1  Analyze operations to safely and prudently reduce the cost and complexity of human space flight support technologies and opinions involving CMAM.

12.1.1.2.1.2  Analyze and evaluate CMAM manifest and experiment proposals to afford CMAM users a fair and reasonable opportunity to achieve their experiment operations objectives. 

12.1.1.2.1.3  Establish and maintain schedules of CMAM project activities and plans. 

12.1.1.2.1.4  Review and assess Data Requirements Documentation provided by CMAM contractors. 

12.1.1.2.1.5  Coordinate utilization of resources for both CMAM users and the NASA. 

12.1.1.2.1.6  Provide support to formal reviews including CDRs, preparation of Shuttle Program Safety review packages, and post-mission technical performance assessments.  

12.1.1.3  Space Station - Unique - The following are representative tasks the contractor shall perform: 

12.1.1.3.1  Evaluate experiment design, payload integration, and operational requirements; assess experiment compatibility-with the space station accommodations, capabilities, and constraints; make trade studies and recommend alternatives and best combinations of payload experiments; and prepare initial mission accommodation assessment and space station increment assessment reports for presentation at design reviews. 

12.1.1.3.2  Support mission management and space station science utilization management activities for assigned payloads from project inception through payload design, development, and integration; mission planning implementation; and flight operations. 

2.1.1.4  Program/Project Control

***From Schedule B, Part 1, 2.2.3 Schedule Mgt. edited to include Schedule & Tracking tasks.  Combined with (old) Schedule B 2.1, para. 3:

12.1.1.4.1  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

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 2, 2.1.3, Schedule Mgt.:

12.1.1.4.1.1  Master Integrated Payload Schedule - The contractor shall develop and maintain a Master Integrated Payload schedule that provides the mission manager insight into the progress of mission development activities.  The schedule shall depict mission milestones and shall include, as a minimum:  (1) NASA milestones requiring support inputs from mission management; (2) mission payload reviews required to support NASA reviews and; (3) other activities and documentation required to effectively manage a payload mission.

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

12.1.1.4.1.2  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 approach for support of HLS in the scheduling and tracking of life sciences payloads listed in 3.1. 

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

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, 2.2.6

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.

12.1.1.4.2  Performance Management

***From Schedule B, Part 2, 2.3 Major Prog. Review Supt/Coord:

12.1.1.4.2.1  Major Program Review Support/Coordination - The contractor shall be responsible for participating in the planning, organizing, and preparation of data packages for the major program reviews and milestones as required.  Examples of the major program reviews include the Preliminary Requirements Review, PDR, FSR and GSRs, CDR, Spacelab Integration Review, Cargo Integration Review, Flight Operations Review, and Payload Flight Readiness Review.  The contractor shall evaluate proposed changes to baselined mission requirements and recommend approval or disapproval.  Additionally, the contractor shall establish and maintain a RID system, where applicable, to track inputs, responses, and disposition of discrepancies identified as a result of these reviews and/or evaluation activities.

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

12.1.1.4.2.2  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 [combined with (old) Sch. B, Part 1, 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.

12.1.1.4.2.3  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 2, 2.1.2, Configuration Mgt.:

12.1.1.4.3  Configuration Management

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

12.1.1.4.3.1  HLSCCB 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 (CRs) 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, 2.2.6

12.1.1.4.3.2  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 2, 2.1.2

12.1.1.4.3.3  Mission Management - The contractor shall support the operations of the JSC MMO CCB and process in accordance with JSC 07700, Volume IV, “Configuration Management Requirements,” and JSC 17844 (latest revision), “Mission Management Office Configuration Management Plan .”  This configuration management process shall be applicable to engineering drawings, generic mission documents, schedules, mission design data, and software designated by NASA.  Specific contractor duties shall include, but are not limited to:

Change request preparation

Engineer change proposal processing

Configuration Control Board secretary

Develop and publish minutes

Develop/maintain configuration management computerized tracking log

Maintain configuration control change files

Process drawings for release and distribution and maintain drawing files

***From Schedule B, Part 2, 2.2, Programmatic Documentation Dev.:

12.1.1.4.4  Programmatic Documentation Development

12.1.1.4.4.1  Mission Management Documentation - The contractor shall support the MMO in defining mission requirements and constraints to be included in interface agreements such as the PIP and its annexes, Payload Integration Agreements and its annexes, ICD’s required by the SSP and space station.  Additionally, the contractor shall coordinate and support the development of requirements and interface agreement documents between the MMO, SSP, and experiments developers as required.

***From Schedule B, Part 1, 2.3.6

12.1.1.4.4.2  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 STI Center:

12.1.1.4.4.3  Scientific and Technical Information (STI) Center - The existing STI Center is a repository of all official scientific, technical, graphics, and management information associated with the HLS and the Life sciences Flight Experiments Program (LSFEP).

The scientific information consists of experiment proposals and evaluations, ground-based studies, experiment results, and investigator reports.  Technical information consists of GSE, flight experiment, and other hardware documentation; software documentation; hardware and software RDs; acceptance and testing procedures and plans; design specifications, and related engineering drawings and information concerning experiments.  Graphics information includes films, videotapes, photographs, slides, view graphs, and original artwork for presentations or document illustration.  Management information includes management plans, configuration control documentation and records, project review materials, and other non-technical data.

The contractor shall develop a plan for, maintain, and operate an STI Center.

12.1.1.4.4.3.1  Technical Information - The STI Center shall maintain all program documentation, technical documents and information, drawings, specifications configuration management files, etc.  The STI Center shall maintain an aperture card file of engineering drawings, current and historical, for HLS experiments and hardware, data systems, GSE, payload development, facilities, and other drawings relative to the LSFEP.  The STI Center shall maintain official experiment, scientific, graphics, management, and other information as directed by HLS management. 

The STI Center shall maintain current applicable military and NASA specifications and standards on file or through subscription to a central data base.  Vendor catalog information applicable to the HLS mission and the LSFEP shall also be maintained.

The contractor shall maintain and manage a system for cataloging, maintaining, processing, integrating, controlling, and distributing information and materials related to the LSFEP and stored in the STI Center.  The contractor shall maintain an automated index of information and materials stored in the STI Center and shall publish it as required.

12.1.1.4.4.4  Special Projects - The contractor shall develop and maintain all documents related to the HLS mission and the LSFEP as defined in section 14.1.1.4.5 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:

12.1.1.4.4.5  Requirements Management - The contractor shall develop and implement a plan for assuring the compliance of HLS flight equipment to Level I through Level III 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.

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

12.1.1.4.5  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:

12.1.1.4.6  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 by the government.

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 contract and shall follow established procedures for controlling, managing, and accounting for Government property.

12.1.2  Engineering, Scientific, and Analytical Tools

***From Schedule B, Part 2, 3.0 Mission Feasibility & Design:

12.1.2.1  Mission Feasibility and Design - The contractor is responsible for conducting the tasks and developing the necessary analytical tools required to assure the successful integration of life sciences and other assigned experiment payloads into a human-tended or non-human-tended, pressurized module.  The contractor’s activities shall support mission management in developing the final flight configuration of the payload.

12.1.2.2  Computer Program Development and Maintenance Support - The following are representative tasks the contractor shall perform: 

12.1.2.2.1  Develop program control tools. 

12.1.2.2.2  Develop and/or install, maintain and document software applications for data processing and evaluation, simulation data reduction and analysis, automation support applications, and computer graphics.  This effort shall include development and maintenance of a data base management system to support all data processing and dissemination requirements and implementing computer security applications. 

12.1.2.2.3  Provide support in the assessment of existing, enhanced and new commercially available computer programs which may enhance the design and analysis capabilities including trade-off studies of potential improvements in capabilities, compatibility with existing programs and data bases.

***From Schedule B, Part 2, 2.1.4, Info Mgt. System:

12.1.2.3  Information Management System - The contractor is responsible for maintaining an information management system that assures the timely definition, preparation, maintenance and distribution of program documentation, reports, data, and material.

The contractors shall establish and maintain the capability to provide letter-quality printed documents to support all program reviews, reports, presentations, documentation development, and other correspondence requirements.

The contractor shall maintain a library for information archiving and retrieval.  This library shall also contain video and photographic files and engineering drawings, schematics, and diagrams.  This facility shall be used by the contractor for acquiring and controlling data from Government agencies, subcontractors, and vendors as appropriate.

The contractor shall identify, track, log, status and control action items, incoming and outgoing correspondence and maintain a program information file for all program activities and operations.

The contractor shall provide data, technical expertise, and support for development of brochures, videos for requested Public Affairs Office (PAO) activities, and NASA educational services.  The contractor shall be responsible for the implementation of educational information products with the NASA PAO and identified education committees according to NASA publication and distribution standards as specified in the NASA Management Instructions.  The contractor shall be responsible for the implementation of the educational and public information plan including, but not limited to, the production of photographic, TV, video, and written products.

***From Schedule B, Part 1, 5.0 Data Systems Development and Operation:

12.1.2.4  Data Systems Development and Operations - The contractor shall be responsible for experiment data requirements definition and for the design, acquisition, archival, development, implementation, programming, maintenance, and operation of data systems used in support of the LSFEP.

***From Schedule B, Part 1, 5.1:

12.1.2.4.1  Experiments Data Requirements Definition and Determination of Methods Meeting Experiment Requirements - The contractor shall be responsible for identifying and documenting as a part of the ED all requirements associated with data acquisition, automated experiment control, real-time data analysis, on-board data display, real-time and non-real-time ground-based data processing and display, off-line data processing, data storage, archival, retrieval, and data distribution to PIs.  Such requirements identification and documentation shall include on-board data systems and interfaces, ground, Payload Operations Control Center (POCC), and flight data processing, non-real-time data support, and other data storage, archival, and retrieval functions as may be related to life sciences experiments on each mission.

The contractor will be the functional contact with investigators with regard to experiment data requirements; such contact will necessitate extensive coordination with experiment TMs, support scientists, and the data groups within the HLS and the contractor organization.

The contractor shall be responsible for exploring alternative methods of meeting flight, ground based, real-time, and non-real-time data requirements of all experiments.  As a general guideline, the contractor shall use a total systems approach in meeting data requirements.  This approach will address data requirements from a total program viewpoint so as to develop methods of meeting the total program data requirements as a whole and not as a large collection of isolated or unrelated requirements.  The contractor shall consider, factors such as equipment costs, labor costs, schedule, availability of personnel and equipment, task complexity, and other factors appropriate or applicable for each situation in making recommendations for methods of meeting experiment requirements.  The contractor shall document and justify these recommendations.  The recommended or selected approach for meeting requirements shall be a part of the ED and shall be coordinated with the PE, EM, and PI, and ESS.

***From Schedule B, Part 1, 5.2:

12.1.2.4.2  Ground Data Systems Development - Consistent with approved methods of meeting documented experiment data requirements, the contractor shall be responsible for designing, developing, acquiring, and implementing real-time data hardware systems and software to perform the following functions.

***From Schedule B, Part 1, 5.2.1:

12.1.2.4.2.1  Data Systems Hardware

12.1.2.4.2.1.1  Real-Time Data Systems Hardware - The contractor shall be responsible for designing, developing, implementing, acquiring, and documenting data system hardware to provide data support to life sciences activities during experiment development, check out, testing, mission simulations, and missions.  Such hardware shall be capable of operating at JSC or at remote sites where pre- and/or postflight experiment operations may occur.  Hardware shall be able to acquire, store, retrieve, analyze, and display real-time data in a manner and in locations (e.g., the Science Monitoring Area [SMA] and POCC) necessary to satisfy approved experiment data requirements.  Hardware systems shall be designed with flexibility to minimize the problems/expense associated with supporting future requirements and missions.  This hardware consists of computer systems, simulate remote acquisition units, high rate demultiplexer interface devices, simulated high rate demultiplexer devices, simulated user time clock devices, checkout boxes for simulating analog and/or digital signals, and other GSE which may or may not be emulations of on-board mission data equipment and systems.

The contractor shall be responsible for configuring and/or reconfiguring HLS hardware systems as specified in Section 5.3.1.

12.1.2.4.2.1.2  Non-Real-Time Data Systems Hardware - The contractor shall be responsible for designing, developing, implementing, acquiring, and documenting computer systems hardware necessary to satisfy approved non-real-time life sciences flight data requirements.  Such systems shall possess the ability to retrieve, analyze, display, format or reformat, and manipulate the data required to produce PI data products, create and maintain experiment related data bases, and perform other data handling functions specified in approved requirements.

12.1.2.4.2.1.3  Computer Network Hardware - The contractor shall design, acquire, develop, implement, and document computer network hardware necessary to meet approved requirements for supporting inter-computer exchange of data, software, and information for the HLS.  All network hardware shall be compatible with other required HLS local and Center networks.

***From Schedule B, Part 1, 5.2.2 & 5.2.2.1:

12.1.2.4.2.2  Management Computational Support

12.1.2.4.2.2.1  Management Computational Support Requirements Definition - The contractor shall be responsible for identifying and documenting management computational support requirements for the HLS.  Such requirements shall include, but not be limited to the MS, data base development and maintenance, word processing, document and report preparation, accounting, budget analysis and preparation, property, accounting, and other non-experiment related computational functions.

***From Schedule B, Part 1, 5.2.2.2:

12.1.2.4.2.2.2  Management Computational Support Data Systems Hardware - The contractor shall be responsible for investigating alternative methods of meeting approved requirements considering such factors as, but not limited to, cost, training needs, future growth potential, schedule, and compatibility with existing systems and shall document the reasons for choosing or recommending a-particular alternative.  The contractor shall be responsible for designing, developing, implementing, acquiring, and documenting data system hardware which will satisfy approved management computational requirements.

***From Schedule B, Part 1, 5.2.3:

12.1.2.4.2.3  Ground Data Systems Software

12.1.2.4.2.3.1  Real-Time Experiment Systems Software - The contractor shall be responsible for designing, developing, implementing, acquiring, and documenting data system’ software to provide data support to life sciences experiments during experiment development, check out, testing, mission simulations, and missions.  Such software shall operate at JSC or at remote sites where pre- and/or; postflight experiment operations occur.  Such software shall acquire, store, retrieve, analyze, and display experiment data in a manner and in locations (e.g., the SMA and POCC) necessary to satisfy approved experiment data requirements.  Software systems shall be designed with flexibility to minimize the problems and expense associated with supporting future requirements and missions.

The contractor shall be responsible for configuring and/or reconfiguring HLS software systems as specified in Section 5.3.1.

12.1.2.4.2.3.2  Non-Real-Time Experiment Systems Software - The contractor shall be responsible for designing, developing, implementing, acquiring, and documenting computer systems software necessary to satisfy approved non-real-time life sciences flight experiments data requirements.  These systems shall possess the ability to retrieve, analyze, display, format or reformat, and manipulate the data required to produce PI data products and perform other data handling functions as specified in EDs, job orders, or other documents and directives.

12.1.2.4.2.3.3  Management Systems Software - The contractor shall be responsible for designing, developing, implementing, acquiring, and documenting management support software necessary to meet computational support requirements.  These requirements shall include, but not be limited to, the MIS, non-real-time experiment data base development and maintenance, word processing, document and report preparation, accounting, budget analysis and preparation, property accounting, and other non-experiment related computational support.

12.1.2.4.2.3.4  Computer Network Software - The contractor shall design, acquire, develop, implement, and document computer network software necessary to meet approved requirements for supporting inter-computer exchange of data, software, and information for the HLS.  Network software shall be compatible with other required HLS local and Center networks.

12.1.2.4.2.3.5  Computer Network Management and Security - The contractor shall be responsible for managing any networks for which HLS is responsible.  They shall provide personnel who are qualified to maintain the network software and hardware.  The contractor shall work closely with network CCBs, agencies, and working groups and shall comply with network security and other directives from these entities to assure that HLS networks will function properly with any networks to which they may be connected and that network security is maintained in accordance with the JSC Automated Information System Security Plan, JSC-23668.

12.1.2.4.2.3.6  Data Bases - The contractor shall be responsible for designing, developing, implementing, acquiring, and documenting data bases required to support approved data requirements.  The contractor shall be responsible for developing a long-range plan for the development and maintenance of data bases to assure that only the necessary data bases are developed and retained in accordance with approved requirements.  These data bases include three major categories:  real-time experiment data bases, non-real- time experiment data bases, and management data bases.  Real-time data bases include functions such as supporting real-time data acquisition, archival, analysis, and display software.  Non-real-time experiment data bases include functions such as experiment requirements, design criteria, flight parameters, hardware lists, experiment resources, and other data not directly related to the acquisition, archival, analysis, or display of experiment data.  Management data bases include functions such as property records, logistics data bases, flight and GSE records, and maintenance data bases.

12.1.2.4.2.3.7  Data Storage and Retrieval - The programs managed by HLS will result in the generation of large quantities of experiment and experiment-related data, both scientific and management.  In order to assure adequate control over the retention of these data; the contractor shall be responsible for developing and documenting data storage, archival, and retrieval requirements for each experiment and each mission.  The contractor shall be responsible for developing a long-range plan to support the overall scientific and management data storage, archival and retrieval requirements.  The contractor shall design, develop, and implement techniques, methods, processes, and procedures for permanently storing data collected from life sciences experiments, including preflight, flight, and postflight.  These techniques, methods, processes, and procedures will make use of any viable existing standards produced by NASA, other Government agencies, or industry which may be of use in or applicable to the HLS.  The contractor shall consult with Government agencies, the National Institute for Standards and Technology, the National Space Science Data Center, other NASA Centers, industry, and standards organizations in formulating methods and techniques for permanently storing life sciences data.

***NOTE Schedule B, Part 1, 5.2.4 went to NEW SOW Part B, Core Computer Services

***From Schedule B, Part 1, 5.2.5:

12.1.2.4.2.4  Maintenance and Operation of Specialized Computer Systems and Software - The contractor shall be responsible for the operation, modification, and maintenance of specialized computer software systems used in the HLS, such as the Facility Processor (FP) which supports the Spacelab mockup.  The FP acquires, stores, and monitors environmental and electrical distribution parameters pertaining to the Spacelab mockup and experiment racks, but not to the experiments.  Anticipated modifications to this system will include updating the active sensor list and updating sensor for each experiment on each mission.  Operation of the FP will include computer system operation during experiment check-out and crew training exercises conducted in the Spacelab mockup.

Other software systems which the contractor shall be required to operate, maintain, and update include, but are not limited to, GSE diagnostic software, specialized experiment data analysis software, specialized test software, experiment simulator software systems, the simulated experiment computer software, and other specialized GSE software which may be required to support future life sciences experiments and missions.

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

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

12.1.2.4.3.1  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.

12.1.2.4.3.2  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:

12.1.2.4.4  Attendance at Technical and Professional Conferences - The contractor shall encourage his 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:

12.1.2.4.5  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.

***From Schedule B, Part 1, 5.6:

12.1.2.4.6  Compliance With Federal Information Processing (FIP) Regulations and Policies - The contractor shall comply with all required FIP regulations and policies concerning the acquisition, modification, upgrading, and use of FIP resources.  This includes, but is not limited to, development and maintenance of FIP Resource Decision Documents (FRDDs), formerly Automated Data Processing Equipment acquisition plans, comprehensive FRDD plans where required, performing and documenting computer risk analyses, computer risk response/reduction plans, contingency operating plans, computer security plans, other FIP documents as may be required by appropriate computer security directives, and updating such documents as may be required.

***From Schedule B, Part 1, 5.7:

12.1.2.4.7  Computer System Upgrading - The contractor shall be responsible for evaluating the effectiveness and ability of all data systems hardware and software used in the LSFEP on a periodic basis and make any required recommendations for improving the use of such systems, possibly upgrading them to meet new or expanded requirements, and ways of more effectively and efficiently using them.  Upon approval of any recommended upgrade, the contractor shall be responsible for implementing the approved upgrades.

***From Schedule B, Part 1, 5.8:

12.1.2.4.8  Production of Postmission Data Products for Principal Investigators - The contractor shall be responsible for producing and supplying to LSFEP PIs the data products specified in their respective EDs.  Production of PI data products involves retrieving the desired data, performing any required analysis, storing the data on the proper output medium in the required format, and delivery of the products to the PIs in accordance with the time frame specified in the mission data RD or contract.

***From Schedule B, Part 1, 6.0:

12.1.2.5  Project Science Support - The contractor shall be responsible for the management and implementation of the science functions defined below.  A NASA project scientist at JSC is responsible for the scientific aspects of experiment development.  This JSC project scientist is responsible for coordinating all scientific tasks and activities related to the payload project.  The contractor will support the project scientist in the areas described in the following paragraphs.

***From Schedule B, Part 1, 6.1:

12.1.2.5.1  Experiment-Support Scientist Program - The contractor shall be responsible for managing and implementing the ESS program.  They shall work with and coordinate efforts between the project scientist and PEs in order to maintain an orderly progress of experiment development and implementation.  Each ESS shall be assigned specific experiments (depending upon experiment complexity) and the ESS must be proficient in the scientific aspects of the specific discipline being investigated.  The contractor shall be responsible for the following areas listed below as they relate to each experiment/discipline or payload element.

12.1.2.5.1.1  Science Documentation - The contractor shall be responsible for maintaining and assuring the correctness of required science documentation.  Required documentation includes the (1) science portion of the ED and the Integrated Experiments Requirements Document (IERD) (or equivalent documentation for non-JSC managed missions) and (2) project input to the Mission Science Requirements Document (MSRD).  The contractor shall, when required, assist with the development of appropriate sections of experiment SOWs.

12.1.2.5.1.2  Data Sharing Plan - The HLS-managed experiments approved for development require considerable data/measurement sharing between investigators.  It is important that the exchange of data between investigators be managed.  The contractor shall be responsible for the definition of all data/measurements that will be shared using information contained in the EDs and through communication with experiment investigators.  With this information, the contractor shall participate in the development and implementation of a data sharing plan for each payload.

12.1.2.5.1.3  Investigator Working Group (IWG)/Science Working Team (SWT) Support - The contractor shall be responsible for supporting the SWT and the IWG meetings.  Support for these meetings shall include:  (1) preparation of required material for the dissemination of information to the investigators; (2) provide advice and assistance to the PIs; (3) provide personnel to maintain SWT meeting minutes and to distribute these meeting minutes according to an approved distribution list; (4) provide personnel to assist in arranging accommodations, meeting rooms, required equipment and transportation; (5) present, when required, appropriate material at these meetings; (6) support IWG committee meetings with advice, assistance and meeting minutes; and (7) review data packages for IWGs and provide comments. 

12.1.2.5.1.4  Life Sciences Laboratory Equipment Support - The contractor shall be responsible for scientific advice on LSLE items and the preparation of required material (e.g., science measurement specification).  The contractor shall be responsible for providing advice and information to the project scientist concerning LSLE hardware.  The contractor may also be required to plan and implement science verification tests of LSLE items.

12.1.2.5.1.5  Payload Science Objectives/Definition - The contractor shall be responsible for studies and analyses which will support NASA management in establishing long-term payload science objectives and definition of payloads for specific missions.  The approach shall take into account past space flight or ground-based research results as well as the pool of selected and available experiments.

12.1.2.5.1.6  Experiment Solicitation/Selection - Experiment solicitation and selection is an ongoing process during the flight program.  Although NASA Headquarters has the main responsibility for preparing and distributing announcements of opportunity, HLS provides engineering, management, and cost assessments of the proposals.  The contractor shall be responsible for supporting the overall activity as required.  Such support may include assessments of operational feasibility, estimates of experiment inflight resource requirements, and estimates of internal HLS experiment support requirements.

12.1.2.5.1.7  Experiment Procedures Development - The contractor shall be responsible for supporting each experiment development team in the development of experiment operating procedures.  These procedures will be updated and refined as crew training progresses and will be formatted as required.  This responsibility will also include development of procedures for ancillary flight hardware required to achieve experiment objectives and, where appropriate, malfunction procedures for selected items of experiment hardware.

12.1.2.5.1.8  Payload Flight Data File (PFDF) - As an integral part of life science experiment procedures development and maintenance, the contractor shall be responsible for preparing operating procedures for the mission manager’s PFDF format on a schedule identified by that office.  The PFDF will include procedural “cue” cards, check lists, and other documentation required to enhance inflight experiment operations and will be flown as an integral part of each life sciences payload.  The contractor shall be responsible for integrating the inputs from each experiment and shall provide a system for updating, statusing, and controlling the information.

12.1.2.5.1.9  Flight Crew Training Scheduling - The contractor shall be responsible for summarizing the requirements for the scheduling of all flight-dependent (HLS-managed experiment) training for the payload crew.  This responsibility will cover both long-term and short-term requirements daring the execution of a training tour and will include an intra-day schedule designed to, optimize crew utilization.  The JSC payload project training will be implemented in accordance with the overall mission management training schedule.  The contractor shall be responsible for preparing working schedules to support the overall training program.  As a means of implementing and managing this activity, the contractor shall designate a training coordinator who will serve as the functional interface among HLS, PIs, payload crew, and mission management.

The contractor shall be responsible for coordinating with the PIs the preparation and distribution to the crew of a training syllabus for each unique training tour.  This syllabus shall address the HLS experiment tasks on which the crew will receive training and shall sequence the tasks in such a way that the crew time is optimally utilized during each session.

12.1.2.5.1.10  Human Research Policy and Procedures Committee (HRPPC) Requirements - The contractor shall be responsible for coordinating with and collecting from the PIs the experiment procedures and background information required by the JSC HRPPC to approve the HLS experiment protocols.  Coordinated by the contractor, these data will be provided by the PIs in the format and on the schedule required by the HRPPC for master HRPPC protocols and experiment training protocols.  The contractor shall be responsible for participation in/and attendance at HRPPC meetings, as required, to coordinate/support PI requirements and shall document any protocol impacts resulting from changes required by the HRPPC.  Associated with this activity, the contractor shall manage and distribute the HRPPC consent forms required.  This task will entail the coordination of the forms among the crew, the PIs, and the JSC Project scientist.  The contractor shall be responsible for obtaining signatures, distributing the consent forms before each training tour on the schedule required by HRPPC, and coordinating/documenting such activity with mission management.

12.1.2.5.1.11  Crew Activity Planning - The contractor shall be responsible for determining the timeline requirements for the HLS-managed experiments and determining/implementing the mission specific crew activity planning relative to experiment preflight/postflight data collection requirements.

12.1.2.5.1.11.1  Experiment Timeline Requirements Definition - The contractor shall be responsible for determining and documenting the timeline requirements for each HLS managed experiment.  This information shall be defined in the EDs.  As experiment development progresses, these requirements shall be refined by means of comprehensive discussions and coordination with the PIs and the Mission Management Office (MMO).

12.1.2.5.1.11.2  HLS Payload Project Timeline Requirements Document Preparation - Based upon the requirements developed under Section 6.1.11.1, the contractor shall be responsible for preparing and iterating the HLS payload project timeline requirements and document those requirements in the HLS payload project IERD.  The data shall not only address HLS-managed experiment requirements, but also factor in the constraints imposed by other experiments, experiment task analyses, and medical operations constraints and requirements.  In addition, this iterative process shall also address the constraints finalized by the MMO resulting from optimized work/rest cycles, shift operations, and concurrent mission operations.

The contractor shall be responsible for preparation and presentation of materials summarizing HLS payload project timeline requirements for each major payload project review (RR, PDR, and CDR).

12.1.2.5.1.11.3  Preflight/Postflight Data Collection Requirements - The contractor shall be responsible for implementing, scheduling, and coordinating the accomplishment of preflight/postflight HLS-managed experiment data collection.  The requirements for this activity shall be documented in the EDs and summarized in the IERD.  These requirements shall also be documented by the contractor and presented to the JSC HRPPC on the schedule established by that committee.  Since there will be many conflicting demands made on the crew’s time/availability immediately before/after preflight/postflight, this task will require interactive coordination and communication with all PIs to assure that their requirements are met.  These data shall be documented in the HLS Payload Project IERD and summarized in presentation materials for each major HLS Payload Project Review.

12.1.2.5.1.12  Medical Experiments Data Collection Facility (MEDCF) - The contractor shall be responsible for the operations of the MEDCF BDC activities and facilities (preflight and postflight) at JSC, KSC, Dryden Flight Research Facility (DFRF), and other sites as required by the individual and unique life sciences payload and mission requirements.  The major portion of this activity will occur at JSC in the MEDCF (building 266).  Remote site activities (e.g., at KSC and DFRF Baseline Data Collection Facilities [BDCF] Facilities) will vary from mission to mission and will consist of subsets of the JSC activities, depending on the mission requirements and the specific remote site involved.  The JSC tasks to be accomplished by the contractor shall include, but not necessarily be limited to:

Identify and coordinate PI requirements for facilities, equipment, and support, including electrical power; requirements, unique equipment mounting or spatial considerations, and expendables provisioning.

Coordinate and schedule facility repair/maintenance/modification activities for the JSC MEDCF.

Evaluate BDC schedules to determine facility usage patterns and conflicts.

Identify facility support requirements for experiments/payloads at the KSC and DFRF BDCFs, as required.

Identify logistics requirements for shipping investigator and NASA-supplied equipment to/from the BDC facilities at the various centers.  This activity will require coordination with both contractor and NASA logistics and transportation elements.

Coordinate and assist in ground safety and quality inspections and walkthroughs of the BDC facilities, laboratories, and equipment including the preparation of information (analyses, tests) to support these activities.

Maintain/operate the U.S. laboratory sled system, including sled operations, maintenance, calibration and certification, system upgrades, conduct man-rating procedures, provide assistance to investigators in interfacing investigator-unique equipment with the sled, and prepare procedures, manuals, and handbooks as required.

Provide facility support during the conduct of preflight and postflight tests for the experiments.

Maintain an automated log of instrument and pressure systems calibration and certification status.

12.1.3  Studies and Assessments

***From Schedule B Part 2, 3.1:

12.1.3.1  Mission Feasibility and Definition - The contractor shall perform analyses of candidate payload options to establish the basic compatibility of proposed payload requirements with the assigned pressurized module capability.  Proposed locations of equipment shall be evaluated and layouts of acceptable configurations developed.  Timelines shall be generated to assess availability and adequacy of resources such as power and energy, thermal control, crew work schedules, data/communications, systems utilizations, hardware usage conflicts, etc., to meet load needs.  Assessments of inflight reference mission scenarios and human factors analyzes and ground operations requirements shall be performed in addition to carrier vehicle provisioning and interface requirements definition.

Proposed payload configurations shall be refined to determine the optimum configuration for the payload equipment in the pressurized module of the Orbiter, Spacelab, or space station considering the capabilities and limitations of the carrier vehicle.  The contractor shall determine the integrated payload requirements which must be accommodated.  Areas to be evaluated include:  power and energy, environmental/thermal, stowage, communications, structural compatibility, weight and volume, LSLE, Mission Dependent Equipment, and Mission Peculiar Equipment (MPE).  The contractor shall conduct the overall payload analyses to assure a totally integrated and compatible payload.  The results of this effort shall serve as a starting point for more extensive analysis and planning associated with detailed mission design.

***From Schedule B, Part 2, 3.2:

12.1.3.2  Detailed Mission Design - The contractor will be responsible for the detailed design of the integrated payload and shall prepare layouts, engineering drawings, and parts lists showing the placement and interfaces of all payload equipment to be accommodated on the mission.  The detailed design activity shall include requirements for the environmental/thermal configuration, the electrical system configuration, the stowage considerations, data systems configuration, and the structural/mechanical configuration.  These configurations must satisfy the total payload requirements and be compatible with the pressurized module.  Additionally, detailed design shall include considerations for stowage, interface design criteria, materials, human factors, and compliance with safety requirements.  Drawings shall be prepared for use in payload assembly and installation and shall include sequence requirements and critical installation data.  The contractor shall prepare and provide the pressurized module staging requirements using the appropriate documentation methods required by the carrier.  These design data will constitute a part of the packages to be provided for PDR and CDR.

***From Schedule B, Part 2, 3.3:

12.1.3.3  Resource Allocation Management - The contractor shall determine, manage, and control mission resource allocations to satisfy program requirements.  These allocations will be consistent with the appropriate pressurized module capability as established by the cognizant carrier program office and defined in the appropriate payload accommodations documents.  Incompatibilities will be analyzed, alternative means of ac accommodations developed, and proposed solutions negotiated with the carrier program office.  The contractor shall prepare the necessary documentation to manage and control these allocations and effect changes as required.  Resource management shall include power, energy, heat rejection, structural integrity, weight and volume, center-of-gravity, crew time, stowage, data/communication, and other consumables.  Resources allocations will constitute a major input to interface agreements and documentation and mission design reviews.

***From Schedule B, Part 2, 3.4:

12.1.3.4  System Engineering - The contractor is responsible for performing system engineering tasks required to assure payload feasibility/compatibility and the integration and operations of the experiment payloads in/with the pressurized module.  Engineering tasks and analyses in avionics engineering, structural/mechanical, and thermal/environmental engineering will be performed.  Results of these analyses shall be documented in systems analysis reports.  These engineering tasks shall include intra-rack analyses well as payload level system analyses to assure the overall compatibility of the payload with the pressurized module.

12.1.3.4.1  Structural/Mechanical - The contractor is responsible for developing mechanic interface  requirements for the integrated payload based on the Spacelab/Orbiter constraints and requirements (NSTS 0700, Volume 14, “Shuttle/Orbiter Cargo Interface Document and the Spacelab Accommodation Handbook”).  Additionally, the contractor shall provide design/development support to the experiment developers for experiment hardware development when required.  The contractor shall analyze the structural/mechanical system to assure compatibility with the pressurized module structural system and perform stress and frequency analysis of the experiment/rack interfaces.  This will include, but not be limited to, modal survey testing, developing Finite Element Models, and performing a structural integrity analysis and a rack-to-module interface analysis.  The contractor shall per form a Design Coupled Loads Analysis utilizing the current SSP/Spacelab/space station/experiment models and forcing functions and develop loads for experiment-to-rack, or carrier stress analysis to support the CDR.  The structural verification shall include stress analysis, interface analysis, fail-safe/safe-life/fracture mechanics analysis, and fatigue assessment.  These analyses shall be accomplished to account for launch, on-orbit, normal and emergency landing phases, and rapid safing assessments with the results documented in systems analysis reports.  The contractor shall support the SSP and space station pressurized module Coupled Loads Analyses by providing inputs and evaluations as required.

12.1.3.4.2  Thermal/Environmental - The contractor shall define, document, and control all the thermal/fluid interfaces for the integrated payload at the experiment level.  These interface requirements shall be consolidated to develop the total integrated mission requirements.  The contractor shall perform the thermal design by developing Systems Improved Numerical Differencing Analyzer math models for payload components, integrated racks, and the integrated module, and shall analyze the thermal/environmental requirements of the integrated payload to assure compatibility with the SSP and SSP pressurized module.  Typical analyses shall include consumables analysis, smoke detection and fire suppression system performance, avionics air loop flow versus pressure drop analysis, fluid loop design analysis, vacuum venting system design analysis, and the carrier environmental control and life sup port system performance evaluation using simulation parameters derived from the mission time lines covering prelaunch through postlanding conditions.  The results shall be documented in systems analysis reports.  The contractor shall also support the SSP and space station pressurized module thermal analyses by providing inputs and evaluations as required.

12.1.3.4.3  Electrical - The contractor is responsible for developing the analytical tools necessary to determine the electrical power resource utilization by payload equipment to be located in the pressurized module during all phases of the mission or flight increment.  The contractor shall analyze the electrical requirements of the integrated payload to assure compatibility with the carrier electrical power distribution system.  The analysis shall include power utilization, total energy utilization, voltage drop of the electrical distribution system, and electromagnetic compatibility.  Power and data interfaces between the payload and the carrier are to be defined to the lowest level of detail and verified through test/analysis procedures.  The analyses shall be done for the pre-launch, launch, on orbit, re-entry, and postlanding phases.  The results will be documented in a systems analysis report and submitted to the SSP in the appropriate PIP annexes and to the space station through applicable documentation.

12.1.3.4.4  Mass Properties - The contractor shall analyze the payload requirements and develop the integrated payload mass properties report.  This analysis shall also include the mass and center-of-gravity of the experiment elements at the rack level.  The results shall be documented in a systems analysis report and updated quarterly.

12.1.3.4.5  Stowage Assessments - The contractor shall develop and maintain a stowage list of all stowed items to be carried on a mission, defining their characteristics and usage requirements.  The contractor shall perform an integrated stowage analysis of total mission stowage requirements against the carrier capabilities and identify problem areas.  The contractor shall develop a stowage plan that locates the stowed items within available space taking into account mass and volume limitations of stowage containers/lockers provided by the carrier or other sources.

�***From Schedule B, Part 2, 4.0:

12.1.3.5  Mission Peculiar Equipment/Other Support Hardware Development - The contractor shall develop and/or procure MPE and other support hardware and components required to integrate experiment hardware to Spacelab components.  Items shall include, but not be limited to:

a.	Structural integration hardware, including fittings, payload mounting adapters, brackets, and all hardware necessary for attaching experiments/payloads to the Spacelab/Orbiter.  

b.	Electrical cables and wire harnesses, including electrical connectors, wire, and cables.

c.	Plumbing and tubing for the circulation of coolant and fluids between the payload and Spacelab/Orbiter subsystem interface panels/components.

d.	Training hardware to support MIT/S and/or Joint Integrated Simulation (JIS).

12.1.3.5.1  Hardware Requirements Definition - The contractor shall be responsible for defining MPE and other mission support hardware/equipment required to facilitate payload integration with the Spacelab.  The contractor shall use experiment requirements defined in the IERD and results from mission feasibility/compatibility and other engineering analysis to determine the MPE and other hardware needed to support the mission.  The contractor shall assess the availability of these items from previous missions and recommend whether to utilize previously developed equipment, modify existing equipment, or procure new equipment.  These items shall be identified and defined in appropriate mission documentation.

12.1.3.5.2  Hardware Design/Fabrication - Using the requirements identified in the IERD, the contractor will initiate the design, development, hardware fabrication, and/or procurement for all MPE, training, and GSE hardware to support the integration of the payload.  The contractor shall perform sufficient design engineering to prepare procurement specification and/or other requirements documentation such as schematics and drawings for each required new or modified hardware to support the mission, flight increment, training, or ground operations.  Concurrent to these activities, the contractor will prepare and submit for approval all of the attendant program-level documentation and the required test plans and procedures which support the testing and flight certification of all hardware.  The contractor will also provide test and certification reports to the appropriate organizations for approval and subsequent flight certification.  All designs will be consistent with established JSC/NASA policies and specifications governing the design and certification of fight hardware (NSTS 7700, Volume 14, “Shuttle’ Orbiter Cargo Interface Document,” Spacelab Accommodation Handbook, SSP 30000, “Space Station Program Definition and Requirement,” and other requirements defined in attachment J).  The contractor shall all drawings, control documentation, and analytical reports necessary for the PDR band CDR prior to drawing release and hardware fabrication.

***From Schedule B, Part 2, 5.0 Data Mgt.:

12.1.3.6  Data Management - The contractor shall be responsible for the development, coordination, and implementation of flight and ground telemetry and command data requirements to support the preflight training, inflight mission, and postflight data distribution activities.  The data include, but are not limited to, digital, analog, as well as photographic, TV, and video.

The contractor shall perform a detailed analysis of the mission payload complement to identify data system, TV, and communications requirements for flight and training of payload crew and ground controllers.  The contractor shall support the development of PIP Annex 2 and 7 as related to data management activities, and be responsible for the development of PIP Annexes 4, 5, and 12 as well as other mission related documentation (i.e., Payload Data Flow Timeline, POCC Data Base Tape, Payload Data Base Tape, etc.).  In addition, the contractor shall support the definition and development of payload simulation software, data and data interface requirements, and hardware for the Mission Integrated Training Facility (MITF), the Mission Control Center (MCC), POCC, remote Payload Experiment Developers facilities, Spacelab trainers and simulators and other applicable space station facilities as required.

12.1.3.6.1  Flight Data System - The contractor shall performs an engineering evaluation of the data, TV, and communications interfaces in order to determine total payload data requirements.  These inflight data requirements shall be compared with SSP, Spacelab, and space station capabilities and constraints to determine the adequacy of the onboard data, TV, and communications system standard configuration and determine the requirement for supplementary payload provided data system hardware.  The contractor shall use the results of this analysis to develop and recommend a flight data system configuration and shall include specifications for any new equipment items, if needed.  The contractor’s proposed system de sign shall be included in the appropriate design review packages.

12.1.3.6.2  Ground Data System - Using experiment developer inputs, the contractor shall define the ground data system, TV, and communications network which is needed to support preflight, mission, and postflight data, voice, and video transmission.  Where appropriate, the contractor shall provide inputs to the PIP and the related annexes to detail ground data communication systems for flight, training support, and postflight products.  The contractor shall subsequently develop a plan for data, TV, and communications network implementation and shall proceed to procure or otherwise establish the network.  The contractor shall develop procedures for data communication verification to assure that the established configurations fulfill data, voice, video transmission, and user equipment requirements.  In accordance with the approved procedure, the contractor shall verify the capabilities of the network to successfully support all phases of the mission.

12.1.3.6.3  Data System Software

12.1.3.6.3.1  Flight Software - Using experiment developer inputs, the contractor shall identify and define flight software required to acquire, process, format, display, and record experiment data.  Experiment parameters will be downlinked via SSP module experiment computer, or the high rate multiplexer.  The flight software shall provide for all interfaces with the onboard data system.  The contractor shall develop design specifications which shall be used as the basis for the development and/or verification of the onboard experiment computer software.  This software shall be modified and updated, as required, to a configuration that will fully support the mission.  Software for experiment microprocessors shall be furnished by the hardware developer.

12.1.3.6.3.2  Ground Software - Using experiment developer inputs, the contractor shall provide the ground software required to support payload integration and check out at the launch site and support of the mission during integrated training and flight operations.  As a minimum, ground software systems will be provided to perform/support payload integration; to validate all data and functional interfaces, including physical connections; to validate data formats and data rates; and to verify capabilities for acquisition, processing, formatting, display, and analysis of payload flight data.  To meet these requirements, the contractor shall evaluate and use, wherever possible, ground software systems furnished by the experiment developers for experiment check out, assembly, science verification, and training modified only as necessary to support payload integration at the launch site and flight operations in the POCC.  The contractor shall analyze ground software verification procedures and testing to as certain their suitability to meet integrated mission requirements.  The contractor shall support mission management in negotiating changes with the experiment developers to satisfy mission level considerations.

12.1.3.6.3.3  Simulation Software - The contractor shall identify requirements for simulation software for training payload crew and payload ground controllers.  Where necessary, the contractor shall provide simulation software or interfacing software to interact with existing experiment and subsystem simulation software.

***From Schedule B, Part 2, 6.0 Flight Operations:

12.1.3.7  Flight Operations - The contractor is responsible for planning and implementing payload flight operations activities for the preflight, flight, and postflight phases of the mission.  Payload operations activities include staffing the POCC, developing products, procedures, and contingency responses required to support nominal, and off-nominal mission requirements, as well as participating in training activities and simulations.

12.1.3.7.1  Flight Planning - The contractor shall support mission management in conducting flight planning activities to develop operational support requirements, mission guidelines and constraints, payload timelines, PFDF inputs, POCC and/or Payload Operation Integration Center (POIC) requirements, training guides, plans, and schedules, and training facility and POCC cadre support requirements.  The contractor shall also provide inputs to the major review packages, PIP and PIP annexes, payload interface control agreements, and other appropriate interface documents.

12.1.3.7.1.1  Operations Support Planning - The contractor shall prepare a Mission Management Flight Operations Support Plan, which will describe the functional operations requirements for each flight phase and the interaction among functions, the major products for each function, organizational responsibility for the functions, management and technical’ interfaces, correlation of applicable functions to the respective PIP annexes, and performance schedules keyed to major payload and NASA milestones.  This includes preflight and postflight as well as real-time flight activities.

The contractor’s POCC cadre personnel shall support flight operations planning through the development of flight operations documentation such as console handbooks, POCC Operations Guidelines and Handbook, and Joint Operations Interface Procedures. 

12.1.3.7.1.2  Operations Guidelines and Constraints - The contractor shall develop and maintain mission or increment operations guidelines and constraints.  These guidelines and constraints shall be developed for use by the mission manager in directing mission planning and development activities.  As a minimum, the guidelines and constraints shall address crew and hardware on-orbit availability; POCC and remote user facilities planning and interfaces; payload operations responsibilities and support activities; payload and NASA crew availability; and command, communications, and data management activities.  The guidelines and constraints shall be updated and published at periodic intervals in concert with mission planning milestones.

12.1.3.7.2  Flight Design - In support of flight design, the contractor shall analyze the mission support requirements imposed by the experiments for individual and total impact on mission planning and implementation.  This analysis shall include, but not be limited to, controls and displays, uplink and downlink requirements, vehicle stabilization, film and data management, and alternate operation techniques.  Mission design criteria shall be developed defining trajectory inclination, use of consumables, mission ephemeris, air/ground communications coverage, data dumps, and attitude profiles.  The results of these analyses shall be documented for each major review.

The contractor shall develop composite mission timelines based on individual experiment timeline requirements.  Each experiment activity shall be scheduled on the mission timeline to determine conflicts with crew availability, Tracking and Data Relay Satellite System acquisition, vehicle attitude, stability, hardware availability, onboard data management, or scheduled orbital vehicle events, or with other experiment requirements.  Conflicts and incompatibilities shall be resolved through trade-off analyses coordinated with the appropriate personnel.  The contractor shall define experiment operating schedules, crew activities assignments, mission timelines, power profiles, constraints, and alternate operating plans.

The contractor shall prepare flight timelines that include available “windows” for the scheduling of experiment activities in compliance with the Crew Procedures Management Plan.  Incompatibilities between the SSP and space station and payload scheduling requirements shall be coordinated with the appropriate organization.  Resolutions to these conflicts shall be confirmed by review of integrated SSP and space station payload mission timelines subsequently issued by the responsible organization.

The flight design results shall be documented in the PIP, PIP annexes, and other appropriate interface agreements, and these inputs shall be updated as payload requirements and operating constraints are refined.

12.1.3.7.3  Payload Crew Support

12.1.3.7.3.1  Payload Crew Training - The contractor is responsible for managing, scheduling, coordinating, and tracking the payload training of assigned crewmembers.  The contractor shall coordinate and support the implementation of experiment orientation, task, and phase training activities conducted by the experiment developers.  Additionally, the contractor shall plan and implement mission integrated payload training sessions conducted in the MITF.  In support of all these training activities, the contractor shall assist the MMO in defining and documenting training requirements in applicable mission requirements documentation and plans (PIP Annex 7, Training Plans etc.), in coordinating and submitting master and training protocols to the HRPPC, and in obtaining HRPPC approvals prior to the start of sessions.  The contractor shall provide the technical expertise and support necessary to conduct nonhuman specimen handling and training either off, or onsite where applicable.

12.1.3.7.3.2  Baseline Data Collection - The contractor shall coordinate, schedule, and manage the PI/experiment developer-requested BDC program as directed by the MMO.  The contractor will support MMO in activities affected by the HRPPC in regards to crew safety during the conduct of any BDC operations. 

12.1.3.7.3.3  Launch and Landing Site Support - The contractor shall provide support at the launch and landing site to support payload crew activities.  These tasks may include, but not be limited to, delivery of the PFDF to the launch site, incorporating pen and ink changes to the PFDF during the preflight crew review, transcribing crew flight voice tapes to word processor formats, and reproduction of the crew flight logs, data sheets, and notes for distribution to the science teams and experiment developers as defined in appropriate documentation by the MMO prior to flight.

12.1.3.7.4  Payload Flight Data File Development Management - The contractor is responsible for identifying, developing, and coordinating the development, validation and verification of procedures, documentation and other items the payload crew will flip books, and data sheets shall be developed in accordance with requirements documented in the inflight to successfully accomplish experiment objectives.  PFDF books and associated cue cards, PIP and other NASA-provided PFDF guidelines and requirements. 

The contractor is responsible for defining and in providing basic procedures, nomenclature, and schedules for PFDF production to the experiment developers as a guide for PFDF inputs to be provided by these organizations.

The contractor shall be responsible for the production and distribution of all PFDF documents for integrated payload training, JIS and flight, with the exception of flight quality crew copies to be used during the mission.  Functions associated with these tasks include coordination, review and revision, editing, data entry, information management, and publishing.

12.1.3.7.5  Payload Operations Control Center/Payload Operation Integration Center Support

12.1.3.7.5.1  Real-Time Support - The contractor shall provide a cadre of personnel to operate consoles at the MSPC POCC and equivalent space station facilities, and the JSC MCC Customer Support Room during the conduct of flight simulations and flight operations.  The staffing requirements are determined by the MMO based on mission duration and console assignments.  Staffing of console positions must be planned for around the.  Dock operations with sufficiently trained and certified personnel to accommodate Spacelab and/or space station missions.  The composite knowledge of the POCC cadre shall include intimate familiarization of the payload hardware, its operating characteristics and limitations, the mission science objectives, payload and vehicle safety concerns, mission rules, carrier vehicle system and subsystems operations and interfaces, POCC/MCC and POCC/SSCC operations protocols, and POCC/POIC data and communications systems operations.

12.1.3.7.5.2  Payload Operations Support Team (POST)/Payload Operation Integration Center Training - The contractor shall define and document training requirements POST members in applicable mission requirements document and training plans.  The contractor shall develop and provide basic mission overview and console familiarization training for POST assigned to the mission by the mission manager.  The contractor shall develop and implement all training plans and materials associated with POST preparatory training.  The SSP, Mission Operations Directorate, MSFC POCC and other NASA training material dealing with particular mission related subjects shall be used when possible.  The contractor shall conduct all POST training activities including those in conjunction with payload flight crew training, and shall provide training guidance, including objectives, methods, schedules for accomplishment, facility and equipment requirements, and certification requirements.

12.1.3.7.6  Simulations Management - The contractor shall plan, script, and conduct simulations for the payload flight crew and ground support team personnel.  These simulations shall support MIT/S, stand-alone simulations for the POST or payload crew, and/or JIS.  The contractor shall conduct a range of simulations for each team as necessary to assure training is accomplished as required by POST and payload crew training requirements for certification.  Interfaces will be established with the appropriate NASA organizations in order to coordinate and support all simulation activities.

12.1.3.7.6.1  Mission Integrated Training Facility Maintenance - The contractor shall provide oversight and management of the MITF, which supports flight and ground crew training, integrated payload training, and JIS.  Following SOP’s, the contractor shall coordinate and implement any relocation of the MITF hardware and software systems to meet mission training specific requirements.  The contractor shall also implement or coordinate the maintenance of the data systems, communication systems, and video systems which support the training within the Spacelab trainer.  The contractor shall provide modifications to the training payload and support facilities for mission specific requirements.  The contractor shall conduct analysis of changes at the MSFC Huntsville Operations Support Center, JSC MCC, and within the Orbiter and Spacelab systems/subsystems; subsequently, the contractor shall then implement upgrades to the MITF to meet mission specific training objectives.  The contractor shall develop documentation to establish a baseline configuration of the MITF which meets the mission specific training objectives.

�***From Schedule B, Part 2, 7.0 Payload Integration:

12.1.3.8  Payload Integration - The contractor shall be responsible for conducting payload integration activities that include but is not limited to, the development of requirements and the performance of acceptance/certification testing of the MPE; and development of all documentation required for the verification of the integrated payload to Spacelab/Orbiter interfaces.  The contractor shall provide support during ground processing of the payload at KSC by providing logistics control of all flight hardware; engineering and technical support during the prelaunch activities, early access operations at the landing site, and postflight deintegration.  Specifically, the contractor shall perform the following activities:

Develop/coordinate integrated ground processing activities with KSC

Verify MPE/experiment hardware

Support launch-site integration activities

Develop Logistics Management Plans/provisioning

12.1.3.8.1  Ground Processing of the Integrated Payload - Based upon the ground processing requirements established by the experiment developers, the contractor will develop the required documentation to direct the integration efforts of the payload processing and carrier/launch vehicle processing organizations at the KSC.  The contractor shall consolidate all ground operations and resource requirements established by the experiment developers and the MMO into the appropriate documentation for submission to the KSC Launch Site Support Manager (LSSM).  These requirements shall include all pre- and postflight activities, facility and resource requirements to be furnished by KSC, experiment and integrated payload test requirements, late access and early access requirements, deintegration requirements, and hardware disposition after the completion of the deintegration activities.  The contractor shall define the specific integration and test requirements to be performed during the various phases of the ground operations flow and incorporate these requirements into the appropriate file and volume of the OMRSD.

12.1.3.8.2  Mission Peculiar Equipment and Experiments Developer Hardware Verification - All MPE and experiment developer, hardware must fulfill established verification requirements prior to being approved for flight.  The contractor shall establish an MPE Verification Plan and identify the test, inspection, and/or analytical requirements necessary to fulfill all verification requirements.  In addition, the contractor shall review each experiment developer’s Verification Plan for accuracy and completeness prior to recommending approval by the mission manager.  The contractor shall establish a technical review and approval process prior to accepting the closure rationale of each verification requirement.  The contractor shall develop a tracking and status reporting system by hardware item to assure that all verification requirements have been closed prior to flight and provide periodic reports to the mission manager on the closure progress of these requirements.

12.1.3.8.3  Ground Operations - The contractor will provide KSC mission management representation during all phases of the payload integration, test, and check out, launch preparations, late access loading of the carrier/launch vehicle, launch, postlanding early access operations, and the subsequent deintegration of the payload after the return of the carrier to the KSC Operations and Checkout Building or other payload processing facility.  In addition, the contractor shall establish and maintain a permanent Launch Site Support Office staffed with engineering, technical, and clerical personnel to provide a focal point for documentation and requirements transfers between the mission manager and the LSSM.

12.1.3.8.3.1  Ground Operations Management Planning - The contractor shall develop management plans to effectively implement MMO objectives for all phases of payload integration and ground operations.  These plans shall identify guidelines, policies, and procedures to be used by MMO and experiment developer personnel in accomplishing the MMO objectives and provide feedback to the MMO on the progress of payload related activities during the ground processing.  These plans shall address such activities as, late and early access operations, the KSC-provided documentation flow control, engineering configuration requirements, and the Spacelab mission stowage.

12.1.3.8.3.2  KSC Documentation Logging and Tracking - The contractor shall establish the mechanisms and data base tools necessary to track and control the flow of documentation generated by KSC integration personnel during the ground processing of the payload.  The contractor shall be responsible for the coordination of this KSC-developed documentation with the experiment developers for completeness and accuracy relating to specific hardware processing requirements prior to recommending approval by the mission manager.  This documentation may include such things as old Engineering Changes, Problem Reports, Test and Assembly Procedures, OMI, OMRSD inputs and other operation documents.  The contractor shall provide periodic reports to the mission manager on the statue open documentation prepared by KSC integration personnel.

12.1.3.8.4  Logistics

12.1.3.8.4.1  Stowage Provisions - The contractor shall develop the mechanisms to support the activities associated with the provisioning of stowage.  The contractor shall prepare and maintain the necessary documentation to define the stowage items, designate their locations, design, procure or otherwise provide for the packing material required to hold the stowed items in the various locker/container locations, support the payload crew training with the stowage items, initial and/or support the bench reviews which influence the final configuration of the stowage, and implement the delivery of all stowage to the launch site and its packing for flight.  The contractor shall prepare the necessary documentation and support the activity necessary to remove time critical items from stowage at the landing site and turn it over to the appropriate organizations and then to process the remaining items to assure proper disposition and return during the postflight deintegration phases.

12.1.3.8.4.2  Flight Hardware Logistics - The contractor shall establish the necessary logistics procedures and techniques to monitor the flow of all mission management-provided flight hardware, flight spares, and any GSE hardware used during the payload integration process throughout the entire provisioning process starting at the hardware procurement/fabrication phase and continuing until the final deintegration of the payload and the return of the hardware to the MMO.  These logistic procedures and techniques must be capable of providing constant visibility to the mission manager on the status of all payload hardware delivery to the launch site from all the payload participants to support the KSC payload integration schedules and launch processing activities.  The contractor shall initiate, conduct, and review all data presented at the IRR’s held for each payload hardware supplier and identify and document the hardware delivery readiness and documentation status prior to transfer to KSC and the formal turnover to the MMO.

***From Schedule B, Part 2, 8.0 Advanced Programs/Planning:

12.1.3.9  Advanced Programs/Planning - In support of mission management, the contractor shall provide definition studies and related mission planning oversight for advanced programs such as Spacelab, space station, and Lunar and Mars exploration.  The contractor shall provide concept development to new start programs through white papers, draft presentations, and working groups.  The contractor shall assist in programmatic definition by preparing presentations and program plans; defining processes, flows, and schedules; identifying requirements, roles, and responsibilities; reviewing documentation; and assessing compatibility between user requirements and program accommodations.

The contractor shall perform special studies and develop payload/experiment programs for human-tended or non-human-tended, pressurized module missions based on requirements defined by mission management.  This effort will include identification of payload/mission options, requirements evaluation, resources compatibility, and scheduling alternatives.  Study activities would also include development of recommended design concepts for flight hardware required to meet the advanced programs requirements. 

The contractor shall perform special studies involving human-tended or non-human-tended, pressurized modules as required in response to task directives issued periodically by the contracting officer.  These directives will also identify the labor-hours allocated for the study, the time and place of performance, labor skills, and other resources which are deemed necessary to complete the study.

***From Schedule A, 9.1.3.1, NIO:

12.1.3.9.1  Future Mission Studies - This function involves the integration of future mission plans into a consistent and rational scenario.  This shall include the sorting of the missions to find common elements and systems.  It shall also include the assembly of a planning data base of the proposed missions and integrated scenarios.  The following are representative tasks the contractor shall perform: 

12.1.3.9.2  Provide analysis of proposed future missions to find common elements and systems as well as other interactions which may result from utilization of extraterrestrial resources; and determine requirements for these common elements and systems, assemble recommended future mission sets based on alternative estimates of public support, and determine the impact of these future missions and scenarios on vehicle requirements. 

12.1.3.9.3  Support the development of exploration scenario reference missions and programmatic architectures including technical requirements and schedules in the areas of space transportation, planet surface systems, orbital nodes, ETO transportation, life science research, precursor missions, technology developments, communications and navigational infrastructure, and space station evolutionary growth; and development of requirement and synthesis of implementation results. 

12.1.3.9.4  Determine the impact of new technologies on proposed future missions; compare costs of developing these technologies with the benefits; and prepare yearly technology development plans. 

12.1.3.9.5  Develop candidate mission elements to provide a reasonable starting point for technical analyses.  Provide estimates of power and labor support required by the compiled scenarios, as well as estimates of space transportation fleet requirements. 

12.1.3.9.6  Support the missions analysis and systems engineering to combine the study results into complete initiative scenarios; evaluate these results; and address synergy and compatibility issues. 

12.1.3.9.7  Perform trade studies to evaluate promising options to mission strategies which affect more than one area of interest; and support the knowledge base used to synthesize inputs on human planetary surface systems, space vehicles, transportation nodes, and technology development. 

12.1.3.9.8  Document the functional analyses which shall support the development of the requirements document which transmit initiative requirements to other NASA Headquarters’ codes; and support development of the Annual Report that shall present the mission studies performed to satisfy initiative requirements and shall also report the systems engineering process used. 

�***From Schedule B, Part 2, 2.5 Special Studies:

12.1.3.10  Special Studies - The contractor shall perform special studies, including engineering analyses, conception/feasibility analyses, and trade-off studies as required by mission management for long rang strategic and tactical program planning.  These studies shall be undertaken and completed in response to specific task directives issued by mission management.  These directives will also identify the labor hours allocated for the study, the time and place of performance, labor skills, and other resources which are deemed necessary to complete the study.  Results will be documented formally or informally as defined by mission management.

***From Schedule B, Part 1, 3.0; 3.1:

12.1.3.11  Payload Planning and Analysis - Payload planning and analysis is the development of payload schedules and profiles to optimize the use of mission resources to achieve program objectives.  The contractor shall provide all resources needed to plan, schedule, prepare, and process concurrent payloads on multiple missions.  The contractor shall identify and select payload components and shall perform long range planning that permits maximum flexibility in assigning HLS experiments/hardware to missions.

The contractor shall continuously conduct payload planning activities to meet program objectives and to accommodate program changes.  The contractor shall use existing HLS LSFEP data and resources to the maximum beneficial extent to make recommendations for payload planning and optimization.  The contractor shall provide planning and analysis for the allocation of experiments and equipment to missions, for the selection and grouping of experiments on flights, and for the allocation and control of project resources.

The contractor shall identify payload parameters for HLS experiments including the required flight hardware, experiment sessions, mission resources, and crew timelines.  The contractor shall perform planning analysis and requirements definition for approved life sciences experiments and shall perform engineering analyses of candidate life sciences experiments.  This activity includes the definition of new flight hardware and assessing the compatibility of proposed experiments with existing or planned hardware including life sciences laboratory equipment (LSLE), experiment unique equipment (EUE), and associated support hardware.  The contractor shall analyze the relationships between experiments and baselined integration and operational requirements.

12.1.3.11.1  Flight/Payload Requirements - The contractor shall develop and summarize all flight/payload resource requirements and parameters for HLS experiments.  The contractor shall assure that experiment systems are consistent with scientific and vehicle/payload requirements.

The contractor shall assist PI’s in experiment definition including collection of engineering data, flight interface information, and in developing preflight experiment data requirements and validation criteria.  The contractor shall define voice, data, and video requirements including content, format, time correlation, and processing.  The contractor shall assure the compatibility of the PIs’ requirements with the overall payload and with any vehicle and/or payload specifications, constraints, or limitations.

12.1.3.11.2  Principal Investigator Support for Payload Planning and Development - In many cases, life sciences experiments are proposed and conducted by scientists who are unfamiliar with NASA requirements and management techniques.  The contractor shall assist the PI’s in bridging this gap; to reduce the burden on the science team; to reduce documentation costs; to assure proper use of flight hardware equipment; and to assure compatibility between science requirements, program requirements, mission resources, vehicle interfaces, and vehicle/crew resource limitations.

12.1.3.11.3  Science Requirements Definition - The contractor shall obtain and document the science requirements for each experiment.  The major source of information (besides the original proposal) will be meetings and discussions with the PI and/or the PI staff.  The science requirements definition shall be documented in the experiment document (ED) (Section 3.2.1.1).

12.1.3.11.4  Experiment Systems Definition Development - The contractor shall assist PI’s in defining and developing a “flight experiment system” for each experiment.  The contractor shall analyze alternate implementations and identify the limitations of each.

12.1.3.11.5  Performance Analysis - The contractor shall gather and assess payload/mission performance data, shall evaluate each system and subsystem, and shall prepare performance/failure reports.  In these reports the contractor shall recommend hardware and procedure changes to HLS when problems are identified.  

***From Schedule B, Part 1, 3.2 Experiment Management:

12.1.3.12  Experiment Management - The contractor shall manage all HLS flight experiments.  The wide variety and scope of HLS experiments require the contractor to provide expertise in several scientific and engineering disciplines including but not limited to:

Project engineering for scientific research projects

Physics, general engineering, electrical and electronic engineering, and biomedical engineering

Equipment performance, human engineering, and safety of electrical/mechanical hardware for human research

Project and resource management, including but not limited to planning, scheduling, and resource requirements estimating

Software engineering

***From Schedule B, Part 1, 3.2.1:

12.1.3.12.1  Experiment Support Teams (ESTs) - To accomplish the tasks and requirements of this section, the contractor shall provide an EST for each HLS experiment.  The teams shall consist of an experiment manager (EM), experiment engineer (EE), experiment support scientist (ESS), and other support personnel.  The teams shall support HLS in assuring experiment success, e.g., in assuring that the experiment satisfies science requirements, meets NASA safety and other requirements, and is delivered on time and within budget.

12.1.3.12.1.1  Experiment Requirements Definition - The contractor EST(s) shall work with the PI team(s) to develop an ED for each experiment.  The ED is the document used by NASA/HLS and the PI to establish and control experiment requirements to allocation resources, and to define interfaces for the experiment.  Sections of the ED are incrementally baselined (approved and placed under configuration control).  After baselining, all changes are processed under the NASA/HLS configuration control system.  Each ED includes:

a.	Experiment science requirements

b.	Flight equipment required

c.	Mission resources allocated

d.	Physical and functional interfaces

e.	Crew activities

f.	Ground processing requirements at JSC, the launch site, and other locations (if required)

g.	Operations and data management requirements

h.	Hardware/software design and verification requirements

The ED Structure and format are described further in LS-20079, Experiment Document Format and Instructions and the HLS SOP Manual.

12.1.3.12.1.2  Statement of Work Development - The contractor EST shall assist HLS in writing experiment SOWs.  Each SOW defines the tasks and requirements of an experiment contract.  An experiment SOW typically includes but is not limited to:

a.	Introduction

b.	Applicable documents

c.	PI support requirements

d.	Hardware requirements

Technical

Safety

Reliability

Quality assurance

Materials

Configuration management

e.	Documentation requirements

12.1.3.12.1.3  Experiment Systems Development - The contractor EST shall:

a.	Review proposed hardware designs against the scientific, performance, compatibility, safety, quality and reliability requirements for HLS flight software/hardware

b.	Perform experiment and hardware design and readiness reviews, including but not limited to Preliminary Design Reviews (PDRs), Critical Design Reviews (CDRs), and Integration Readiness Reviews (IRRs)

c.	Propose and evaluate design changes to meet experiment objectives and maintain mission compatibility

d.	Perform acceptance testing of delivered flight hardware and experiment systems

e.	Perform system studies and analyses to assure performance and mission compatibility

12.1.3.12.1.4  Experiment Systems Documentation -The contractor EST shall produce the following experiment documentation, including but not limited to:

Experiment documents

Interface control documents (ICDs)

Engineering study reports

Verification reports

Reliability reports

Test preparation sheets

Hazard reports

Discrepancy reports (DRs)

Change requests

Action closure documents

Procedures for assembly and test

Payload integration plans (PIPs)

Project activity reports

Experiment and engineering drawings/drawing change notices

Implementation plans

Combined certification/acceptance test plans/procedures

Certification reports

Structural stress and thermal analysis reports

End item specifications (EISs)

Operation, maintenance, and handling manuals

***From Schedule B, Part 1, 3.2.2:

12.1.3.12.2  Roles of Experiment Managers - The contractor shall provide EMs for HLS experiments to be conducted on any/all space flight missions.  EMs shall be responsible for leading or co-leading and managing the EST in the performance of the following tasks and functions, and where appropriate or necessary, performing some or all of these tasks and functions:

Experiment systems testing

Experiment safety compliance

Experiment systems interface compatibility

Experiment verification and certification

Experiment hardware/software configuration control

Experiment coordination

Experiment definition

Documentation support

Experiment hardware/software development

Experiment requirements development

12.1.3.12.2.1  Experiment Systems Testing - EMs shall be responsible for performing, managing, and assuring that all required experiment systems are performed.  The specific details and requirements concerning such tests are enumerated under the duties of the EE in Section 3.2.3.1.

12.1.3.12.2.2  Experiment Safety Compliance - EMs shall be responsible for assuring that the experiment complies with safety requirements and that EEs perform the specific safety related tasks enumerated Section 3.2.3.2.  Other duties of the EM shall include but not limited to:

a.	Support for NASA/JSC payload flight safety reviews (FSRs) and KSC payload ground safety reviews (GSRs)

b.	Developing safety controls, verification methods, and tests

c.	Analysis of failure modes

12.1.3.12.2.3  Experiment Systems Interface Compatibility - EMs shall be responsible for defining and controlling interfaces for HLS experiments.  

12.1.2.12.2.4  Experiment Verification and Certification - EMs shall be responsible for performing verification, and certification of all HLS experiment systems.  

12.1.3.12.2.5  Experiment Hardware Configuration Control - EMs shall be responsible for managing and performing configuration control of experiment hardware by:

a.	Assuring the “as built” configuration of delivered hardware/software is reflected on the documentation

b.	Preparing CRs and evaluating proposed modifications to assure that performance, compatibility, safety, quality assurance and reliability requirements are met

c.	Developing plans for hardware modifications and verification testing

d.	Presenting proposed changes to the HLS CCB

e.	Providing closure documents for CCB actions

12.1.3.12.2.6  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

12.1.3.12.2.7  New Experiment Definition - The EM shall be responsible for supporting the definition of new experiments, including those on Spacelab Life sciences (SLS)-3 and SLS-4 as well as other future missions.

12.1.3.12.2.8  Documentation Support - EMs shall develop and be responsible for the development of experiment documentation as specified in Section 3.2.1.4.

12.1.3.12.2.9  Experiment Hardware Development - EMs shall direct experiment hardware development activities required to assure the success of the experiment as defined in Section 4.0 which describes specific requirements.

12.1.3.12.2.10  Experiment Requirements Development - EMs shall direct the contractor EST in the development of experiment requirements by working with the PI team.  Specific contents of the ED, which is used to document experiment requirements, are defined in Section 3.2.1.1.

***From Schedule B, Part 1, 3.2.3 Roles of Experiment Engineers: 

12.1.3.12.3  Roles of Experiment Engineers - The contractor shall provide EEs for, HLS experiments to be conducted on any/all space flight missions.  Experiment engineers shall support designated EMs by performing the following tasks and functions:

Experiment systems testing

Experiment hardware/software safety compliance/verification

Experiment systems interface compatibility

Experiment systems interface documentation

Experiment verification and certification tests and reports

Experiment systems hardware/software development

Experiment hardware/software configuration control

Experiment hardware/software integration and maintenance

Experiment support for crew training

Baseline data collection (BDC)

Mission level documentation review

***From Schedule B, Part 1, 3.2.3.1:

12.1.3.12.3.1  Experiment Systems Testing - EEs shall prepare and conduct tests on experiment flight/prototype systems to verify, design, functional performance, and interfaces.  The effort shall include planning, writing procedures, conducting tests, and documenting results.  Experiment testing shall include but not be limited to:

Experiment systems verification

Functional verification

Certification and acceptance testing

Science verification testing

Mission sequence tests

Procedure validation

Crew training

Baseline data collection

***From Schedule B, Part 1, 3.2.3.2

12.1.3.12.3.2  Experiment Hardware Safety Compliance/Verification - EEs shall:

a.	Participate in NASA/JSC safety reviews

b.	Verify safety controls, methods, and tests

c.	Prepare safety hazard reports

***From Schedule B, Part 1, 3.2.3.3:

12.1.3.12.3.3  Experiment Systems Interface Compatibility - EEs shall advise experiment teams on mission compatibility and accommodations to assure that experiment systems will meet mission resource requirements.

***From Schedule B, Part 1, 3.2.3.4:

12.1.3.12.3.4  Experiment System Interface Documentation - EEs shall prepare and maintain ICDs that define and control the interfaces between items of experiment equipment as defined in Section 3.2.1.4.

***From Schedule B, Part 1, 3.2.3.5:

12.1.3.12.3.5  Experiment Verification and Certification Tests and Reports - EEs shall provide support in -the following areas to assure compliance of experiment hardware verification:

a.	Review and write verification and certification plans

b.	Review, write, and perform verification and certification tests

c.	Review and compile verification reports

d.	Compile- certification reports for review by NASA/J56 Reliability

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

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

Integrated systems bench tests

Integrated systems mockup tests

Science verification tests,

Mission integrated tests

Joint integrated tests

Mission sequence tests

Special required hardware/software tests

Review of mission level documentation

***From Schedule B, Part 1, 3.2.3.9:

12.1.3.12.3.7  Experiment Support for Crew Training - EEs shall:

Participate in hardware readiness reviews

Participate in hardware readiness testing and check out

Support training sessions

***From Schedule B, Part 1, 3.2.3.10:

12.1.3.12.3.8  Experiment Baseline Data Collection (BDC) - EEs shall support pre- and postflight BDC.

***From Schedule B, Part 1, 3.2.3.11:

12.1.3.12.3.9  Documentation Support - EEs shall prepare and maintain the documents necessary for experiment hardware development, modification, and testing including but not limited to the documentation enumerated in Section 3.2.1.4.

***From Schedule B, Part 1, 4.1, except 4.1.4 which went to NEW SOW Part II, Management and Administration:

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

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

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

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

Providing recommendations for improvements in experiment hardware and software

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.

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

12.1.3.12.3.10.2  Experiment System Interface Documentation - For each HLS experiment, the contractor shall prepare and maintain the ICDs that define and control the interfaces between each piece of HLS equipment and between such equipment and the vehicle as defined in Section 3.2.1.4.

***From Schedule B, Part 1, 7.0:

12.1.3.13  Project Payload Integration and Verification - The contractor shall be responsible for accomplishing the payload integration and verification.  The contractor shall have the responsibility for performing, documenting, and tracking the status of all experiment check-out and verification at JSC.  Each mission manager will identify a standard set of experiment interface functions that mist be proven or verified to be within specific limitations.  The verification requirements include areas such as mechanical, electrical, and thermal characteristics of the experiment operation.  The contractor will work with the installation design group to evaluate hardware installations and assist in identifying interface and installation problems.  The contractor will be responsible for providing technical assistance if the flight experiments are installed in the flight carrier by a NASA Center other than JSC.  The contractor may be required to perform the installation in the flight carrier and shall be prepared to do so.

12.1.3.13.1  Project Payload Assembly and Installation and Payload Integration Support - The contractor shall be responsible for the physical assembly and installation of the experiment prototype and flight hardware systems into the HLS mockup structures.  In the case of Spacelab, HLS has at its disposal non-flight rack structures that have dimensionally correct mechanical interfaces.  It is planned to have similar facilities to support space station activities and/or other future programs.  It shall be the contractor’s responsibility to evaluate the installation designs in these mockup racks as they are developed within the contractor design group.  When prototype and flight experiment systems are delivered to HLS, the contractor will be responsible for the assembly and installation of these systems into she mockup racks or structures.  All work will be performed with the appropriate controlling documentation.  The contractor must be prepared to work closely with the installation design group to resolve interference problems that have not been previously detected.  A fast response problem solving/modification capability is imperative at this stage.

During integration of the experiment/payload hardware into the launch vehicle, the contractor will be required to support a repair and refurbishment area at the launch site for planned and unplanned activities.  This includes the necessary equipment and personnel required to perform troubleshooting and repairs, perform cleaning of hardware and preparation of limited life items including the preparation of batteries or other stored energy sources.  This also includes the replacement of consumables used during testing.

The contractor will be responsible for the logistics planning and hardware preparation necessary to support all activities at the launch site and landing site.  This includes activities such as late loading of items, early retrieval of items and the transport of items between the development center and the launch and landing sites.

12.1.3.13.2  Experiment Checkout - The contractor shall be responsible for working with the appropriate HLS PE and/or PI to perform test and check-out of experiment systems.  The primary responsibility for the check-out of the experiment before turnover for integration and verification will be with the contractor.  The contractor responsible for test setups, special GSE cable fabrication, troubleshooting, and experiment operations.

12.1.3.13.3  Experiment Verification - The contractor will be responsible for control of the flight experiment hardware during the verification process at JSC.  The contractor shall provide experienced field test engineers, technicians, and documentation personnel to support this verification process.  The verification process will consist primarily of performing tests and measurements that assure all the data, power, video, mechanical, and thermal interfaces are in accord with the requirements of the PMM.  The tests and measurements which are made will be documented and shall have independent quality inspection of all data.  Not later than the beginning of the verification process, the, contractor shall have automated all data related to the verification process in order to promptly provide the current status of all testing to be performed, all testing that has been completed, and the reference document that shows the test results.

12.1.3.13.4  Science Verification Test - The experiment science verification test is designed to verify end-to-end experiment operations.  The test is performed as a part of the payload verification test sequence and requires the use of the appropriate test specimen, experiment hardware/data display, and data analysis methods.  In essence, the test consists of a nominal experiment operations sequence with sufficient data acquired to allow both analysis and evaluation of the performance of the experiment system.  Thus, the specific test parameters and requirements are unique to each experiment.  The final judge of system performance is the individual investigator or his/her designated representative.

In order to exercise all aspects experiment operation and to assure flight readiness, the investigator is required to process the verification test data.  This processing utilizes all nominal data analytical procedures and results in a formal report containing the analyzed data as well as a statement certifying the adequacy of that data in fulfilling the scientific requirements of the experiment.

The contractor shall be responsible for the planning and conduct of this test activity.  Such support may include, but is not limited to, test plans, schedules, procedures, facility support, data system support, experiment hardware support, and the operation of the flight hardware during the tests.

12.1.3.13.5  Total Project Payload Verification - The contractor shall be responsible for the testing of all the experiment systems together as a project payload.  This testing will have as its goal the verification that various experiments can operate concurrently with the flight vehicle subsystems without interference.  Also, a total project payload electromagnetic interference susceptibility test may be required.  This testing will primarily be performed within the payload mockups with the experiments interfacing with HLS-provided data, power and video simulation systems, as well as interfacing with the HLS LSLE-supplied hardware.

12.1.3.14  Operational Training - The contractor shall be responsible for the training of flight and ground crews for payloads, flight hardware equipment and experiment operations, and for (1) proper conduct of all scheduled experiment-related operations from prelaunch through post landing, (2) obtaining desired scientific data from the experiments, (3) obtaining increased data return in the event of advantageous unforeseen opportunities, and (4) work-around experiment contingencies.

12.1.3.14.1  Flight Crew Training - The contractor shall be responsible for developing plans for supporting the development and maintenance of a crew training program for the conduct of the HLS-managed experiments.  This plan shall include the results of analysis of payload and equipment requirements to determine the crew tasks and level of proficiency required to perform each task, the type of equipment required to provide the specific training, and the utilization of this equipment to satisfy the training needs.

This life sciences crew training program will include tentative schedules for preflight activity, taking into account crew training workloads, the efficient use of available resources, and crew integration requirements and will become part of the overall mission crew training plan.  The contractor shall be responsible for coordinating and conducting flight crew training related to HLS-managed experiments to achieve optimum operational proficiency in accordance with the training plans as developed under this section.

12.1.3.14.2  Ground Crews and Support Personnel Training and Mission Integrated Training/Simulations (MIT/Ss), Joint Integrated Training/Simulations (JITSs), and Other Simulations Support - The contractor shall be responsible for the implementation of the training plan for each of the payloads to assure that personnel employed in the inspection, handling, installing, testing, integration, operations, maintenance, and launch activities of all related hardware and software at JSC, KSC, and alternate/contingency landing sites have been trained adequately and are qualified to perform their tasks competently.  The contractor shall also support other NASA organizations as required and may be called upon to act as a team member with them in the conduct of total crew training.

The contractor shall be responsible for providing the training and documentation necessary for mission support personnel utilizing the SMA and other HLS mission support facilities.  The contractor shall identify SMA tasks and positions and plan and conduct training for all console operators including PI teams.  Training will be initiated before the start of MIT/S activities and continue through JITS with the POCC.  The contractor shall coordinate the planning, staffing, and operation of the SMA for flight operations.  During the flight, the contractor shall provide daily activity summary reports.

12.1.3.14.3  Training Certification - The contractor shall be responsible for training to achieve operational proficiency sufficient for certification of operating personnel.  The contractor shall be responsible for the testing and/or certification of personnel in both flight and ground activities.

***From Schedule B, Part 1, 9.0 Mission Operations Support:

12.1.3.15  Mission Operations Support - The SMA and associated operations support area function as a real-time monitoring area for experiments during assembly, test, and training on life sciences experiments and also supports the POCC during flight.  The rooms contain consoles for PIs, SMA support staff, and HLS management personnel.  The SMA contains television (TV) and intercom systems and devices for display of data on strip charts, digital TV readouts, and graphics TV presentation as well as work tables for flight planning and other cities.

12.1.3.15.1  Science Monitoring Area and Payload Operations Control Center Operations �Support - The contractor shall be responsible for configuring the SMA facility and SMA operations systems (data, flow chart recorder, intercom, digital TV equipment, and video) to meet the mission-unique ground support requirements and experiment/investigator data product requirements.  The contractor shall be responsible for verifying configuration and function of the SMA and SMA systems and coordinating maintenance.

The contractor shall be responsible for preparing an SMA configuration document, an SMA verification plan, and an SMA operational support plan.  The contractor shall be responsible for operationally supporting the POCC and SMA in accordance with the approved POCC and SMA operational support plan.  This plan will include, but not be limited to, the following activities:

Contractor personnel certification (described under training)

Manpower assignments of qualified personnel for one to three shifts per day for a 1 to 30-day-period per mission

Procedures, checklists, and cue cards preparation

Communication and display information development

Mission monitoring (both science and engineering)

Anomaly identification, analysis, and resolution

Integrated check-out (simulations) monitoring

Preparation and distribution of data products

12.1.3.15.2  Project Payload Performance Analysis and Reports - The contractor shall be responsible for monitoring the performance of HLS-managed flight experiments, the related LSLE and other supporting equipment.  The contractor shall also gather any other information available indicating hardware performance.  From the accumulation of these data, the contractor shall develop hardware performance and experiment results analysis.  The contractor will also perform the same analysis and evaluation on groups of experiments, if appropriate, or on the entire project payload as a system.

These evaluation results with appropriate recommendations will be incorporated into a mission report.  The contractor will be responsible for this report and may be called upon to combine multiple mission evaluations into a life sciences project evaluation report.

12.1.3.15.3  Principal Investigator Support - The contractor shall be responsible for interfacing of visiting PIs with NASA and other agencies including other contractors to NASA.  This will require management control of facilities, loan of equipment, assignment of priorities, sharing of resources, and allocation of facilities.

12.1.4  Research and Development Support

12.1.4.1  Advanced Development

***From Schedule A, NIO, 9.1.4.1.1:

12.1.4.1.1  Human Space Transportation and Human Planet Surface Systems - This function is responsible for the definition and focus of new projects which involve human access to and activities in space.  The following are representative tasks the contractor shall perform: 

12.1.4.1.1.1  Support definition of human space transportation, including advanced transportation requirements to low Earth orbit and for Moon and Mars exploration.  Synthesize data on the NASA requirements to transport humans to and from Earth orbit.  These efforts include management of a Personnel Launch System, launch escape systems, human transfer vehicles, lunar landers, and human ascent vehicles. 

12.1.4.1.1.2  Support definition of human surface systems projects for the Moon and Mars with a focus on requirements and suitable design-for the integrated hardware needed to live and work productively on the lunar or Martian surface.  Areas of effort shall include Extravehicular Activity (EVA) systems, habitation systems, surface transportation, lander support, and resource utilization.  Current work is termed the First Lunar Outpost, the first human return to the Moon, with a crew of four for 45 days. 

12.1.4.1.1.3  Support definition of precursor missions to human exploration of the Moon and Mars so that the future human job can be made safer and easier.  Support Project Artemis, a precursor mission to the lunar surface in support of First Lunar Outpost.  This includes management and technical support to the design, development, construction, and testing of the Common Lunar Lander (CLL) as well as management support to an effort to offer JSC unique payloads for Project Artemis.  Assessments shall be provided to senior management to support future mission planning. 

12.1.4.1.1.4  Systems Definition - This area involves the definition of systems required to support human transportation systems and human bases off the Earth. 

12.1.4.1.1.4.1  Provide support for requirements definition and design of elements of human transportation systems and human lunar and planetary bases; provide development and implementation of systems sizing and weight estimation algorithms; assist in the performance assessment of various concepts; provide recommended concepts to NASA; and update models and algorithms to insure state-of-the-art capability. 

12.1.4.1.1.4.2  Support the definition of mission operations and servicing requirements for the human transportation and surface activities; and assist in the definition of systems which minimize labor intensive operations. 

12.1.4.1.1.4.3  Identify, develop, refine, and maintain characteristics and requirements for human transportation and surface systems and associated elements; maintain descriptions of elements and systems in an appropriate data base or catalog.  The level of detail on each conceptual definition of an element shall include estimates of physical dimensions, mass, power, operational and support requirements, logistics and resupply requirements, and other information pertinent to applying the element to a scenario; and element descriptions with appropriate parametrics as well as specific designs. 

12.1.4.1.1.4.4  Support the definitions analysis, and maintenance of requirements and approaches to human space operations; produce and maintain the human transportation and surface systems requirements document which will be the collector of these requirements and consider aspects of operations with particular focus in the areas of exploration, construction, transportation, and resource utilization; identify appropriate techniques, required equipment, and crew support requirements; investigate the potential role of automation and robotics, human machine interfaces, and high leverage items for crew involvement; document results including work breakdowns and equipment definitions in sufficient detail for use in case study synthesis; and supported with modeling and simulation. 

12.1.4.1.2  Space Servicing Systems - This function provides the focus for space servicing advanced development activities in the SPM conducting studies, performing analysis, and performing technical and programmatic “quick looks” which support the development of decision packages for new program development.  Also, development of a concept for low- cost flight demonstration of autonomous rendezvous and capture and automated fluid transfer between orbiting spacecraft.  Also, development of interface standards for space assembly and servicing.  This involves developing, proposing, and supporting spacecraft interface standards, test procedures, guidelines, and recommended practices within the sanctions of selected professional standards organizations.  The goal is to create American National Standard Institute (ANSI) standards for spacecraft interfaces.  The following are representative tasks the contractor shall perform: 

12.1.4.1.2.1  Program Development - This area consists of project management and technical support in the definition, development and integration of space-related projects. 

12.1.4.1.2.1.1  Support planning, organizing, leading, and coordinating JSC activities required to support specific advanced project initiatives. 

12.1.4.1.2.1.2  Support project reviews and meetings, including design and technical interchange meetings, develop, and provide presentation materials; provide special presentations; and develop data documentation, such as status reports, hardware and software catalogs, meeting minutes, and action items. 

12.1.4.1.2.1.3  Support problem areas identification; evaluate alternate solutions; and prepare recommendations and impact assessments as they relate to designated study areas. 

12.1.4.1.2.2  Space Assembly and Servicing - This area provides specific engineering evaluations, technical critiques analysis, management support, and reporting with respect to space assembly and servicing. 

12.1.4.1.2.2.1  Participate in and support NASA Space Assembly and Servicing Working Group (SASWG) meetings, assist in preparation of presentations; support liaison activities; execute planning functions for coordination of designated participants or support elements; and provide provisioning for logistical support. 

12.1.4.1.2.2.2  Participate in and support SASWG Interface Standards Committee (ISC); identify and document the key issues for standardization at the ISC working sessions and teleconferences; organize ISC standards panels, ISC meetings and telecons for the ISC standards preparation panels; initiate documents prioritized by the SASWG and draft the highest priority documents for submission to professional standards organizations; and present and document the status of ISC meetings telecons at each ISC meeting. 

12.1.4.1.2.2.3  Research spacecraft interface hardware to determine the ISC prioritized list of candidates hardware interfaces; and review the development and revision of interface standards documents with the appropriate interface standards review panels. 

12.1.4.1.2.2.4  Present proposed standards documents at working sessions of appropriate profession organizations (SAE, AIAA, and EIA); review documents; support these organizations to ensure space performance requirements are met; provide tutorial presentations; provide technical presentations to spacecraft suppliers, and participate in one technical conference per year; and actively participate in the American Institute of Aeronautics and Astronautics Serviceable Spacecraft Committee on Standards (SSCOS) and provide technical consultation at their regular meetings. 

12.1.4.1.2.2.5  Prepare and/or acquire supporting documentation and source material; prepare and maintain a data base pertinent to support requirements definition and planning task; and maintain cognizance of the state-of-the-art of spacecraft interface hardware and robotics components and systems in support of the data base. 

12.1.4.1.2.2.6  Establish the value of existing tools and equipment used on previous EVA and the suitability of these tools and equipment for adaptation to robotic servicing; and refine designs of spacecraft interface hardware, serviceable hardware, and servicing equipment as required to achieve EVA/robotic compatibility. 

12.1.4.1.2.2.7  Prepare and maintain computer aided design (CAD) replications of spacecraft interface hardware, serviceable hardware, and servicing equipment and apply the design information to standardization activities of the ISC and SSCOS; and develop and maintain the SASWG CAD/Computer Aided Visual (CAD/CAV) data base and a NASA data base for proposed standards documents in preparation. 

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

12.1.4.2  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, 4.2 Project Engineering Support:

12.1.4.2.1  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:

Review documentation prepared by hardware/experiment developers and make recommendations

Review EISs and other documents for compatibility with program requirements

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 but not limited to those specified in section 3.2.1.4 and the following:

Technical reports, as required

Activity reports

Project activity and milestone schedules

Hardware development plans (HDPs)

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, 4.2.1:

12.1.4.2.1.1  Hardware Requirements Definition - The contractor, shall support flight hardware requirements definition.  During definition, the contractor shall review science requirements, survey the market, evaluate commercial candidates, and provide a recommendations on whether to flight qualify a commercial device or to begin a new development.  Requirements definition shall consider but not be limited to:

Intended use

Performance 

Weight

Volume

Power

Interface requirements

Reliability

Maintainability

Operational concerns

Safety

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

12.1.4.2.1.2  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, 4.4.1:

12.1.4.2.1.3  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:

12.1.4.2.1.3.1  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, 4.7, except 4.7.6 which went to NEW SOW Part II, Management & Administration:

12.1.4.2.2  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.

12.1.4.2.2.1  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.

12.1.4.2.2.2  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.

12.1.4.2.2.2.1  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.

12.1.4.2.2.2.2  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.

12.1.4.2.2.2.3  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.

12.1.4.2.2.3  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.

12.1.4.2.2.4  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.

12.1.4.2.2.5  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.

12.1.4.2.2.6  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, 4.10 Stowage Management:

12.1.4.2.3  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:

12.1.4.3  Advanced Technology Development (ATD) - The contractor shall be responsible for the 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

12.1.4.3.1  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

12.1.4.3.2  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.

12.2  LABORATORY/FACILITY SUPPORT SERVICES

12.2.1  General Support Services

This function supports the laboratories including the Experiment Development Laboratory, Model Development Laboratory, and Payload Integration Laboratory.  The following are representative tasks the contractor shall perform: 

***From Schedule B, Part 1, 10.1.1

12.2.1.1  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.

12.2.1.2  Manage and maintain the laboratories to fulfill the mission of each facility.  This effort shall include conducting investigations and studies to upgrade the laboratory’s capabilities and the procurement of new equipment to replace worn/obsolete items; maintaining all tools, gages, and test equipment in clean and calibrated working order; and documentation of laboratory activities, including failure logs, inventory statuses operating procedures, and facility configuration. 

12.2.1.3  Use computer-aided techniques for design and computer data bases for inventory whenever practical. 

12.2.1.4  Maintain laboratory capability to support the activities related to flight hardware, cleanliness standards, procedures, security, and quality oversight. 

12.2.2  Federal Information Processing Resources Support

12.2.2.1  Computer Support - This function supports the FlPR requirements of selected tasks of the SPM.  The primary responsibilities of computer support include data processing and analysis, customized FIPR hardware interface design and development, customized software design and development, automation support, and the projection of future FlPR requirements.  Support engineering development and analysis tasks including data base system design and support, advanced studies, data reduction, project management and automation applications design and development.  The following are representative tasks the contractor shall perform: 

12.2.2.1.1  Provide systems and operations support for the computer systems and peripheral hardware.  This effort shall include maintaining tape and hardware/software documentation libraries, developing documentation for computer systems and laboratory operating procedures, screening and installing operating system and application software, providing laboratory engineering evaluation studies, performing computer systems networking support, receiving and shipping user data products, and maintaining an equipment tracking system. 

12.2.2.1.2  Provide hardware support in the following areas:  troubleshooting, inspection, and repair of all Computer Facility computer systems, peripheral hardware, and user workstations which include terminals, CAD workstations, graphics terminals and workstations, and personal computers; cable fabrication and routing for remote terminals and other peripherals; network design, development maintenance and management support; and design, development, installation, and maintenance of special purpose computer interfaces. 

12.2.2.1.3  Provide hardware and software maintenance for Computer Facility FlPR not under warranty or covered under vendor maintenance contracts.  This effort shall include documenting all changes, upgrades, and enhancements to the hardware and software, maintain adequate parts and supplies to support routine operations and maintenance, both preventive and remedial, on all FlPR not covered under vendor maintenance. 

12.2.2.1.4  Provide general computer systems support in the areas of software development and maintenance of existing and planned engineering software and hardware systems and Computer Aided Engineering (CAE) hardware and software systems; and provide support for activities such as applications and operating systems software development, vendor software installation and maintenance and operational support, consultation, user training, and the maintenance and operational support of data bases and analysis software systems.

***From Schedule A, 9.2.3

12.2.3  Special Purpose Laboratories

The following are representative tasks the contractor shall perform: 

12.2.3.1  Experiment Development Laboratory - Provide a general purpose experiment integration laboratory including a dedicated area for the fabrication, assembly, and test of experiment projects that are to be flown on the Space Shuttle, space station, or other platforms. 

12.2.3.2  Model Development Laboratory - Provide a facility for the development of high fidelity, sub-scale models of experiments, payloads, and related space vehicles, containing special tools, devices, and an enclosed painting facility which are required to design and build these models.  The models are used for presentations and analysis where complex devices must be accurately described to persons from a variety of disciplines. 

12.2.3.3  Payload Integration Laboratory - Provide a facility to perform standard test instrumentation for the assembly and testing of small and medium sized payloads that will be flown aboard the Space Shuttle, space station, or other platforms, containing equipment such as scaffolds and cranes required to service heavy and/or large structures as dictated by JSC/OSHA standards in the range greater than 50 pounds, including a class 100,000 clean work area with a special lighting system that meets the requirements of SNC-0005 for highly sensitive clean payloads. 

***From Schedule B, Part 1, 4.4.2:

12.2.3.4  Microcomputer Laboratory - The contractor shall furnish the necessary skilled personnel and materials to maintain a microcomputer laboratory 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 & 10.1:

12.2.4  Facility/Ground, Systems Engineering, and Operations

12.2.4.1  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.

***From Schedule B, Part 1, 10.1.2:

12.2.4.1.1  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

12.2.4.1.2  Buildings 36, 56, and 266 Facility Buildup - The contractor shall be responsible for the reconfiguration of the building 36, 56, and 266 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:

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).

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.

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

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.

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.

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:

12.2.4.2  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:

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.

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.

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.

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.

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.

Provide trained operators for all GSE and test equipment.

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

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

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:

12.2.4.3  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:

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.

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.

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

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:

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

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

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.

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

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:

12.2.4.5  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:

12.3  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:

12.4  LOGISTICS SUPPORT

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

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