10.	ADVANCED DEVELOPMENT

***From Schedule A, 8.1.1, SED

10.1  ENGINEERING, SCIENTIFIC, AND ANALYTICAL SUPPORT SERVICES

10.1.1  Program Management Support

10.1.1.1  Multiprogram - The program management functions described below are applicable to multiprograms including the Space Shuttle Program (SSP), Space Station Program, and Human Exploration and Development of Space (HEDS) Program.  The following are representative tasks the contractor shall perform: 

10.1.1.1.1  Systems Engineering and Integration - Support multidiscipline projects involving multiple functions.  This includes project management and multi-discipline technical support for projects requiring definition, design, research, development, fabrication, integration, and testing of complex facilities, systems, flight and flight-like hardware. 

10.1.1.1.2  Systems Engineering Analysis, and Trade Studies

10.1.1.1.2.1  Provide analysis support for mission definition, design and development, system requirements, and system design evaluations for current and future NASA programs and projects; provide analytical studies to assess alternate mission and system design options; provide technical integration across program elements; assist in providing technical direction to other contractors; and perform independent analysis. 

10.1.1.1.2.2  Provide engineering and analysis to support performance scans and trade studies leading to the selection of optimum systems and operations performance profiles and trajectory parameters for current and future NASA programs and projects.  Study areas include the functional areas of system performance and resource utilization for electrical power, thermal, Environmental control and Life Support Systems (ECLSS), and propulsion; orbit strategy and maintenance; resupply missions and return from human bases; integrated stem design verification; design cycle planning and implementation; ascent, descent, rendezvous, proximity operation, and navigation; attitude and pointing; separation analysis; and tethered satellite dynamics analysis. 

10.1.1.1.3  Engineering Design and Development Products

10.1.1.1.3.1  Perform product design, development, and delivery, for those products associated with the systems performance, resource utilization, trajectory control, and logistics (resupply and return) of current and future NASA program vehicles and elements from the conceptual design phase through the development and operations readiness phases of these programs. 

10.1.1.1.4  Simulation Development - Define requirements for simulations, test beds, flight demonstrations, and X Vehicles; formulate requirements to the equation level; and size the simulation in terms of manpower, cost, schedule, and verification-plan.  Convert simulation requirements into math models and integrate them with the simulation executive; execute and analyze test cases in accordance with the verification plan.  Support the software simulations and math models including flight mechanics, dynamics, and hardware math models; stand alone guidance, navigation, and control math models; and integrated Monte-Carlo and linear covariance simulations employing the above math models. 

10.1.1.1.5  Analysis - Define analysis plans and products as well as size the task in terms of labor, cost, and schedule Perform analysis studies including:  flight phase performance envelopes affected (thrust-to-weight ratio, lift-to-drag ratio, ballistic coefficient, delta-V, stage mass split, throttle range, maximum angular accelerations for control, and navigation measurement types); flight phase and systems compatibility assessments; and navigation performance envelopes supporting the flight phases. 

10.1.1.1.6  Analytical Development - Define analytical development plans and products as well as size the task in terms of labor, cost, and schedule.  Derive the supporting flight phase analytics, for the following models:  Monte-Carlo; linear covariance; guidance and targeting; navigation; control; flight mechanics; dynamics; and control and navigation hardware. 

10.1.1.1.7  Requirements Development - Define flight phase performance parameter requirements such as thrust-to-weight ratio, lift-to-drag ratio, and ballistic coefficient.  These requirements are derived from flight phase performance envelopes and/or are compatible with programmatic requirements and guidelines. 

10.1.1.1.8  Test Analysis - This function provides the analytical effort required to implement test programs in compliance with official test requirements documentation.  This includes early participation in requirements definition and analysis, preparation of test implementation requirements sheets, generation and/or modification of math model formulations and expert systems specifications, evaluation and generation of proposed hardware and/or software changes required to implement tests, analysis of system problems for the purpose of recommending solutions and other system analysis in support of test operations.  The following are representative tasks the contractor shall perform:

10.1.1.1.8.1  Analyze official requirements documents with respect to satisfying the requirements through facility tests. 

10.1.1.1.8.2  Prepare implementation plans for each task to be performed.  These plans shall include laboratory element implementation requirements and initial conditions if they are lacking in other documents. 

10.1.1.1.8.3  Generate and/or modify simulator math models and expert systems in compliance with new requirements to be satisfied by the Advanced Development facility. 

10.1.1.1.8.4  Perform system analysis studies in support of test design and configuration definition in response to test requirements. 

10.1.1.1.8.5  Optimize/prioritize tests for maximum support. 

10.1.1.1.8.6  Perform test status reviews to determine omissions, schedule problems, and adequacy of test and checkout procedures. 

10.1.1.1.9  Advanced Planning and Implementation - This function provides the planning, engineering, and implementation of systems in support of long-range requirements.  Included are analysis of system design requirements, planning of facility and equipment and modifications, development of test requirements, development of supporting software, development of math models and expert systems specifications for advanced systems, and the conduct of test support operations.  The following are representative tasks the contractor shall perform: 

10.1.1.1.9.1  Participate in Systems Engineering advanced planning functions to determine requirements for an effective simulation; establish coordination with outside groups which will use the simulator or obtain data from test runs; estimate labor, costs, and schedules for the project; prepare work packages to give specific task assignments, detailed schedules, and formal review points; and define facility requirements such as power, space, and cooling. 

***NOTE:  10.1.1.1.9.2 has been edited from the ORIGINAL Schedule A, 8.1.1.1.9.2 to delete the reference:

10.1.1.1.9.2  Implement advanced planning simulation tasks.

10.1.1.1.10  Systems Engineering (SE) Process Development

10.1.1.1.10.1  Provide systems engineering services to projects, including the Common Lunar Lander (CLL) and Personnel Launch System (PLS) projects.  This effort shall include continuous refinement of systems engineering environment, conduct of rigorous pre- Phase A and Phase A systems studies, incubation of new process teams, cost/schedule plan proposals, requirements analysis, risk analysis (cost, schedule, quality, and performance), evaluation of SE tools, and communication of results to all cognizant program and functional organizations.  Report variance with requirements to NASA technical personnel. 

10.1.1.1.10.2  Provide systems engineering support to the Systems Engineering Process Improvement Team (SEPIT) and SEPIT Project Management Team.  This effort shall include to document tree, data dictionary, detailed definition of life cycle charts, generic project life cycle update plan, definition phase project review, project implementation plan, and detailed project plans for development of later phase products; and report variance with requirements to NASA technical personnel. 

***From Schedule A, SED 8.1.2 R&D:

10.1.2  Research and Development Support

10.1.2.1  Advanced Development

***From Schedule A, SED, 8.1.2.1:

10.1.2.1.1  Systems Requirements - This function involves the integration of future mission plans into a consistent and rational scenario.  This will include analyzing the missions to define elements and systems requirements.  Missions include transportation to low Earth orbit, interplanetary transportation, and planetary surface inhabitation.  The following are representative tasks the contractor shall perform: 

10.1.2.1.1.1  Analyze proposed future missions to identify elements and systems including those which may result from utilization of extraterrestrial resources; define requirements for elements and systems; assemble recommended future mission sets; and determine the impact of future missions and scenarios on currently approved spacecraft such as the space station and next generation earth-to-orbit vehicles. 

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

10.1.2.1.1.3  Provide development and implementation of systems sizing and weight estimation algorithms.

10.1.2.1.1.4  Support the definition of missions operations (including on-orbit) and servicing requirements to supply the logistics for the surface activities and assist in the definition of systems which minimize labor intensive operations. 

10.1.2.1.1.5  Design and integrate subsystems, and determine the impacts of the environment on the system during operations. 

10.1.2.1.1.6  Systems Design and Analysis function involves the system definition, design, development, test, and evaluation phases of current and advanced spacecraft programs.  The primary responsibility is to determine the system level design requirements and specifications and to develop and evaluate configuration concepts for advanced human-tended and non-human-tended spacecraft.  The spacecraft and systems to be considered include new transportation systems (next generation human transportation systems, launch systems, upper stages), orbiting systems (platforms, transportation nodes, growth space station concepts), lunar and Mars base systems to support permanent human presence.  The following are representative tasks the contractor shall perform: 

***From Schedule A, SED, 8.1.2.1.2:

10.1.2.1.2  System Design and Analysis - This function involves the system definition, design, development, test, and evaluation phases of current and advanced spacecraft programs.  The primary responsibility is to determine the system level design requirements and specifications and to develop and evaluate configuration concepts for advanced human tended and non-human-tended spacecraft.  The spacecraft and systems to be considered include new transportation systems (next generation human-tended transportation systems, launch systems, upper stages), orbiting systems (platforms, transportation nodes, growth SSF concepts), lunar and Mars base systems, to support permanent human presence.  The following are representative tasks the contractor shall perform:

10.1.2.1.2.1  Provide programming, implementation, documentation, and maintenance support to the development of an integrated analysis capability including design and analysis computer programs, interfaces, data bases, and their integration into an interactive, integrated design and analysis system.  The existing IDEAS**2 program will be the basis of this capability.  Programs to be enhanced or added include:  dynamic simulations; vehicle/systems sizing algorithms; and weight/mass property estimation routines, state of the art visualization and graphics tools, and programs that enable a collaborative, distributed environment.  Industry standard protocols such as CORBA shall be used to link existing engineering applications.  Perform systems engineering functions for the implementation and operation of the integrated design environment.

10.1.2.1.2.2  Perform vehicle/systems conceptual design studies and configuration development analyses leading to the development of system level specifications; perform investigation of vehicle performance requirements and subsystem integration requirements to establish an integrated space system concept. 

10.1.2.1.2.3  Perform analyses of on-orbit systems (platforms transportation nodes), including the dynamics, controllability, mass properties of the systems, for the purposes of developing systems-level requirements or assessing concept feasibility.  The Space Systems Integrated Simulation (SPASIS) tool is currently being used. 

10.1.2.1.2.4  Perform test and verification planning for concepts in the Pre-Phase A and Phase A stage. 

10.1.2.1.2.5  Assist in assessing overall system, and subsystem risk for concepts which they are analyzing.  Include technical, cost, and programmatic risks. 

10.1.2.1.2.6  Develop costing algorithms appropriate to the concept development phase of a project and perform costing analyses on current and new projects. 

10.1.2.1.2.7  Provide illustrations of vehicle or system concepts using both hand-drawn renderings or computer-aided design (CAD) tools available in Advanced Development.  Create more detailed computer-aided solid models of concepts, which could be used to perform systems analyses.  The IDEAS**2 software and analysis packages are currently used to perform this analysis.

***From Schedule A, SED, 8.1.2.1.3:

10.1.2.1.3  Trajectory, Mission/Performance Analysis, and Integration - The following are representative tasks the contractor shall perform:

10.1.2.1.3.1  Perform trajectory, mission analysis, performance analysis, and integration subtasks as well as associated software tool an-data base development, maintenance, and modification to support planetary orbital, lunar, and interplanetary mission definition and development for current and advanced program vehicles.  These tasks ultimately lead to the definition and development of vehicle/system design requirements/assessments.

10.1.2.1.3.2  Define and determine lunar and interplanetary mission opportunities, trajectories, and specific Earth departure and return windows; define and develop lunar and interplanetary one-way and round trip nominal and abort trajectory strategies, lunar and planetary orbital and surface stay-time strategies and relationships to outbound and return trajectories, propulsive delta velocity requirements, and end-to-end mission timelines. 

10.1.2.1.3.3  Define and develop Design Reference Missions (DRM’s) for the assessment of spacecraft operations, configurations, and systems design.  The DRM’s shall include event timelines, payload schedules, mission manifests, resupply/return requirements, propellant requirements, operational descriptions, and system operating concepts. 

10.1.2.1.3.4  Provide detailed analysis of selected flight phases (e.g., reboost), as well as trajectory-related analysis for various space craft elements.  This activity shall include support for spacecraft orbital design requirements/definition, operational trajectory scenario development, and rendezvous profile analysis. 

10.1.2.1.3.5  Compile, integrate, and develop spacecraft resupply/return requirements, as well as strategic-level manifest planning analysis to identify and evaluate primary driver sensitivities (e.g., flight rate, logistics carrier sizing, altitude strategy, propellant system). 

10.1.2.1.3.6  Provide integration of spacecraft design assessments comparing current spacecraft design to the DRM’s and including a broad range of assessments such as resource utilization, resupply/return analyses, and GN&C analyses. 

10.1.2.1.3.7  Develop Assembly/Operations Engineering Assessments (AOEA’s) operations planning concepts, user accommodations assessments, and mission manifesting concepts. 

10.1.2.1.3.8  Generate payload schedules to support DRM development, assessments and resupply/return analyses based on selected resources required for the latest payload sets. 

10.1.2.1.3.9  Navigation performance capability as a function of alternative basing and hardware configuration including Earth based (DSN, TDRSS) and local based (Radiometric, optical, and IMU/Spacecraft based). 

10.1.2.1.3.10  Flight phase spacecraft required performance characteristics and optimal trajectory control strategies including ascent (propulsive delta V, thrust-to-weight ratio, stage mass split, throttle range, optimal trajectory control), descent (ballistic coefficient, L/D, maximum angular accelerations for control, propulsive delta V throttle range, number and location of landing sites) and rendezvous (navigation and communication instrumentation capability, thrust-to-weight ratio, propulsive delta V). 

10.1.2.1.3.11  Develop, maintain, modify, and document software tools to support trajectory, mission/performance analysis, and integration. 

***NOTE:  Schedule A, SED 8.1.2.1.4 System Performance and Resource Utilization went to NEW SOW Part I, Section 1. 

***From:  Schedule A, SED 8.1.2.2 

10.1.3  Other R&D Support

10.1.3.1  Workshops - The purpose of this function is to facilitate large, multi-organizational, technical meetings or workshops.  conducted under the sponsorship of the Systems Engineering Division.  The following are representative tasks the contractor shall perform: 

10.1.3.1.1  Provide the logistical support for technical workshops. 

10.1.3.1.2  Provide support to SED supported workshops for the purposes of recording significant findings and contributing to the intended purposes of the meeting. 

10.1.3.1.3  Provide drafting, data entry, plotting data, flow charting, and technical writing.

10.2  LABORATORY/FACILITY SUPPORT SERVICES - N/A

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

10.3  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:

10.4  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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