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Section C

SECTION C - DESCRIPTION/SPECIFICATIONS/STATEMENT OF WORK 

Introduction
The Constellation Program Office (CxPO), located at Johnson Space Center in Houston, Texas, was established by NASA Headquarters Exploration Systems Mission Directorate (ESMD) to manage, develop, and integrate the flight and ground infrastructure and systems required to enable continued human access to space, after the Space Shuttle retirement, and for future crewed missions to the Moon, Mars, and beyond. In accordance with Agency policy, NASA will be the prime or lead system integrator for the Constellation Program.

In support of the Constellation Program, the contractor shall provide the necessary resources to conduct engineering tasks in support of the Constellation Program Systems Engineering and Integration, Test and Evaluation, and appropriate other Level 2 offices.  Tasks include the definition, analysis, assessment, engineering study and documentation of operations concepts, technical and programmatic requirements and processes, and system implementations in support of NASA-led activities.  The results of these tasks will be provided to the Government for their consideration and all decision-making for establishing the Program requirements, concepts, processes, and implementation is solely the responsibility of the Government. These tasks will require working with the Constellation Program and Project Offices, other NASA Centers, and other contractor organizations.


1.0 Scope of Work
1.1 Systems Engineering and Integration (SE&I)


1.1.1 Process, Requirements and Interface Management

1.1.1.1 The contractor shall identify, derive, manage and maintain Constellation Program and Project requirements, including, but not limited to, the development and maintenance of architectural and interface requirements between Constellation and external entities per the CxP 70158, Requirements and Interface Management Plan (RIMP).

1.1.1.2 The contractor shall perform assessments to demonstrate consistency between the CxP 70000, Constellation Architectural Requirements Document (CARD) and  Constellation Project System Requirements Documents (SRD) requirements.

1.1.1.3 The contractor shall perform functional analysis, including, but not limited to, the  creation of a functional analysis model and development of N2 diagrams.

1.1.1.4 The contractor shall collect, coordinate and provide input into the CxP 70007, Constellation Design Reference Missions and Operational Concepts document.  

1.1.1.5 The contractor shall incorporate requirements, functional analysis, and the operational concepts and products.  into the Requirements Management Database (currently 3SL Cradle EXPL database, and publish appropriate documentation, as required.
1.1.1.6 The contractor shall coordinate and manage traceability between stakeholders (ESMD), Program and Project requirements demonstrated as linkages within Cradle EXPL, or designated database.  This consists of, but is not limited to coordinating with the NASA HQ office representatives to ensure the correct allocation and leveling of requirements, as well as the proper allocation of the ESMD objectives defined in the CxP 70003, Program Management Plan, Annex 1: Constellation Program Plan, Annex1:  Need, Goals and Objectives (NGO).  

1.1.1.7 The contractor shall identify and maintain Constellation Program standards and applicable documents.  

1.1.1.8 The contractor shall provide updates to the Constellation Program Document Tree, Specification Tree and Product Tree as detailed in the CxP 70072, Management Systems Plan, Annex 2:  Document Tree, Specification Tree and Product Tree.

1.1.1.9 The contractor shall develop, maintain, and adhere to the processes described in CxP 70158, Constellation Program Requirements and Interfaces Management Plan (RIMP).  

1.1.1.10 The contractor shall perform vertical and horizontal traceability of requirements within the product line and generate requirements traceability reports.  

1.1.1.11 The contractor shall document and maintain the interface definitionwithin the appropriate Interface Definition Documents (IDD), Memoranda of Understanding (MOU), and Interface Control Documents, per CxP 70158, Requirements and Interface Management Plan (RIMP).

1.1.1.12 The contractor shall define, document and maintain the Constellation Program systems engineering and integration processes in CxP 70013, Constellation Program Systems Engineering Management Plan (SEMP).  

1.1.1.13 The contractor shall integrate and assure compatibility among the Constellation technical and management processes, including those developed by other Constellation Program organizations.  

1.1.1.14 The contractor shall maintain and provide operational support for the Requirements Management Database, using the Program-selected requirements software application (the current baseline tool is the 3SL Cradle tool).  

1.1.1.15 The contractor shall perform Requirements Management Database integrity checks, audits, schema updates and expert support.  

1.1.1.16 The contractor shall develop and maintain documentation, such as user’s guides and work instructions to ensure consistent and efficient use of the Requirements Management Database.  

1.1.1.17 The contractor shall define the process for identifying and managing the Constellation Program Technical Performance Measurements, the tools to support the process and facilitate process execution.  

1.1.1.18 The contractor shall define the requirements for the Requirements Management Database and supporting tool requirements.  

1.1.1.19 The contractor shall identify and define the Systems Engineering and Integration metrics.  

1.1.1.20 The contractor shall provide training in the use of the database tool, as required.  

1.1.1.21 The contractor shall perform audits of the Program and Projects to assess compliance with CxP 70013, System Engineering Management Plan.

1.1.1.22 The contractor shall plan the definition of interface verification requirements as documented in Constellation Program Interface Requirements Documents, joint test plans and bilateral data exchanges. 

1.1.1.23 The contractor shall support the development of program level integration plans to document the interface and integration verification activities.  

1.1.1.24 The contractor shall track interface requirements verification and testing status, including metrics.  


1.1.2 Analyses, Trades and Architecture

1.1.2.1 The contractor shall perform analyses to define, assess, verify and validate requirements, implementation, and operations of the Constellation architecture.  

1.1.2.2 The contractor shall perform trades and assessments of varying architectures in support of the Government-defined baseline architectures.  This effort consists of using the Integrated Program Model (IPM)  to assess architectures based on schedule, performance, cost, and risk. The IPM is a mathematical representation of the baseline Constellation program expressed by an integrated set of user-developed models.
1.1.2.3 The contractor shall perform trade studies and analyses of conceptual notions and designs of future human exploration systems in support of the Constellation Program future planning activities.  This includes lunar surface systems as well as future Mars transportation and surface exploration systems.  

1.1.2.4 The contractor shall include performance, cost, risk, and schedule analysis in all conceptual design assessments.

1.1.2.5 The contractor shall develop and maintain CxP 70009, Constellation Program System Integrated Analysis Plan (SIAP).  

1.1.2.6 The contractor shall support the development of analysis plans for the Integrated Design Analysis Cycle (IDAC) and measure compliance with CxP 70009, Constellation Systems Integrated Analysis Plan (SIAP).  

1.1.2.7 The contractor shall support the identification of options, development, usage, and sustainment of an analysis tracking database to track the analysis tasks against resources allocated.  

1.1.2.8 The contractor shall support development of the IDAC analysis summary report and out brief presentation.  

1.1.2.9 The contractor shall perform an assessment of the Constellation implementation of the SIAP during the IDACs and recommend process improvements based on lessons learned.  

1.1.2.10 The contractor shall identify, prioritize, monitor and track Constellation Program and Project integrated trade studies and analysis.  

1.1.2.11 The contractor shall identify and prioritize usage of the Columbia Supercomputer for integrated trade studies and analysis.  

1.1.2.12 The contractor shall present the status of IDAC activities at each regularly scheduled period throughout the IDAC.

1.1.2.13 The contractor shall define, develop and maintain integrated architecture databases.  

1.1.2.14 The contractor shall develop and maintain the baseline architecture in the CxP 70077, Constellation Program Architecture Description Document (ADD).  

1.1.2.15 The contractor shall develop, configuration manage, and maintain integrated architecture and interface  drawings and document in the CxP 70077, ADD, Annex 2: Constellation Program Drawing Tree.  Drawings shall be produced per ASME Y14.100-2004 Engineering Drawing Practices, ASME Y14.41-2003 Digital Product Definition Data Practices, ASME Y14.24 Types and Applications of Engineering Drawings, ASME Y14.34M Associated Lists, and ASME Y14.35 Revision of Engineering Drawings and Associated Documents. 

1.1.2.16 The Contractor shall assist the Government in the verification and validation of architecture data before population into the Constellation Architecture.  

1.1.2.17 The contractor shall support architectural level integration activities across the Program.

1.1.2.18 The contractor shall establish and conduct technical interchange meetings (TIMs) to gather subject matter expert (SME) information and data required for development, alignment, and analysis of architectures, requirements, and processes, and to report  progress.

1.1.2.19 The contractor shall develop and maintain the analytical reference architecture in the CxP 70012, Reference Architecture Document (RAD) in support of design analysis cycles defined in the CxP 70009, SIAP.

1.1.2.20 The contractor shall conduct Constellation Mission Model analysis to determine if the NASA reference configurations can perform the intended Design Reference Missions (DRMs) and operational concepts as described in CxP 70007.

1.1.2.21 The contractor shall assess multi-discipline issues identified through the IDAC analysis and provide recommendations for resolution.  

1.1.2.22 The contractor shall perform architecture level resource assessments.  

1.1.2.23 The contractor shall develop and maintain analysis tools consistent with the Constellation Program Verification, Validation, and Accreditation (VV&A) processes described in CxP 70075, CxP Modeling and Simulation Support Plan.   

1.1.2.24 The contractor shall conduct Verification, Validation, and Accreditation (VV&A) of the models used to support key program decisions per the VV&A processes described in CxP 70075, CxP Modeling and Simulation Plan.
1.1.2.25 The contractor shall collect, integrated, and provide reports on the Program Technical Performance Measures (TPMs).  
1.1.2.26 The contractor shall provide integration support to the Constellation Analysis and Requirements Traceability (CART) Process
1.1.3 Software & Avionics Integration

1.1.3.1 The contractor shall develop and maintain CxP 70075, Integrated Modeling and Simulation Support Plan (MSSP) for the management and integration of Program and Project models, simulations and associated products.

1.1.3.2 The contractor shall develop and assess compliance with modeling and simulation requirements and standards.  

1.1.3.3 The contractor shall identify modeling and simulation tools and provide tool selection recommendations.
1.1.3.4 The contractor shall support the implementation of the MSSP by gathering, validating, and storing models and simulations in the Constellation Integrated Build Tool (IBT).

1.1.3.5 The contractor shall support the collection, storage, and execution of the VV&A process for Constellation simulation data according to the Constellation VV&A process and the Data Architecture Plan.
1.1.3.6 The contractor shall develop and maintain the Data Architecture Plan and associated data model for the identification, management and integration of Program and Project data elements.  

1.1.3.7 The contractor shall identify data modeling tools and provide tool selection recommendations. 

1.1.3.8 The contractor shall support the definition, design, development and execution of the Constellation Integrated Build Tool (IBT).
1.1.3.9 The contractor shall develop integrated avionics and software test and verification requirements objectives, plans and agreements.

1.1.3.10 The contractor shall develop and implement hardware and software integration and test strategies covering early development through certification and sustaining engineering phases of the life cycle. 

1.1.3.11 The contractor shall develop integrated plans for development and execution of avionics and software integrated testing, incorporating the development and use of avionics laboratories, communications infrastructure, and development, flight and qualification test articles.

1.1.3.12 The contractor shall perform requirements definition, engineering analyses and trade studies and systems engineering and integration in the areas of, but not limited to Computing Systems and Interoperability. 
1.1.3.13 The contractor shall support definition, development and execution of joint integrated testing.

1.1.4 Program Technical Integration

1.1.4.1 The contractor shall develop analysis and engineering plans, perform feasibility studies and conduct engineering analyses and trade studies.  

1.1.4.2 The contractor shall perform technical assessments of requirements (architecture, system, interface), including, but not limited to, the derivation of functional requirements and performance, requirements verification and validation and requirements flow down.  

1.1.4.3 The contractor shall define, develop and maintain architecture level design and construction standards.  

1.1.4.4 The contractor shall perform technical assessments of design and operational implementations, in order to achieve an optimized Constellation architecture, balancing performance, schedule, and cost with an acceptable level of programmatic risk.  

1.1.4.5 The contractor shall perform individual and integrated analyses to assess commonality, interchangeability, interoperability, survivability, supportability, reliability, maintainability, operability, affordability and safety.  

1.1.4.6 The contractor shall define, develop, monitor and report Technical Performance Measures (TPMs).  

1.1.4.7 The contractor shall define, develop, monitor and report Managed Margins in the CxP 70014, Constellation Program Margin Management Plan.

1.1.4.8  The contractor shall perform Integrated Hazards Analyses and develop Hazard Reports in accordance with the CxP 70038, Constellation Program Hazard Analyses Methodology document.

1.1.4.9 The contractor shall perform Failure Modes and Effects Analysis and develop Critical Item List retention rationale in accordance with the CxP 70043, Constellation Program Hardware Failure Modes and Effects Analysis and Critical Items List (FMEA/CIL) Methodology document.
1.1.4.10 The contractor shall provide Subject Matter Expert (SME) representation to Program and Project technical panels and working groups.  

1.1.4.11 The contractor shall perform reviews of Program and Project-developed products during key milestone events, to ensure technical feasibility, adherence to standards and vertical and horizontal compatibility of products.  

1.1.4.12 The contractor shall support definition of operational concepts, functional analysis and architecture definition for new and emergent projects within the Constellation architecture.

1.1.4.13 The contractor shall manage, maintain, and assess compliance by the Program and Project offices with processes and requirements specified in the Constellation Human Rating Certification Package.   

1.1.4.14 The contractor shall perform requirements definition, engineering analyses and trade studies and systems engineering and integration in the areas of, but not limited to:


· Computing Systems and Interoperability

· Flight Performance, including Navigation and Propulsion

· Thermal (Active/Passive) and Environment Control and Life Support Systems

· Integrated Power Loads Interchangeability and Interoperability

· Integrated Loads, Structures and Mechanisms

· Environments and Constraints

· Supportability, Operability and Affordability

· Human Factors and Human Rating

· EVA Integration

· Ground and Mission Operations Integration
1.1.4.15 Exploration Analog Studies

The Constellation Program intends to validate the operational concepts, functional analysis, and requirement generation through the use of analog sites, where appropriate.  

1.1.4.15.1 The contractor shall develop plans and strategies for researching the use of exploration analog on Earth to support the development of lunar and planetary surface exploration.  

1.1.4.15.2 The contractor shall identify and assess relevant analog data including, but not limited to, the location of the analog sites, the human exploration-related activities supported during analog missions, and logistical support information pertinent to the site or mission activities.  

1.1.4.15.3 The contractor shall analyze analog sites and missions for factors including, but not limited to, relevance to NASA human planetary exploration plans, degree to which the analog mission successfully completed its intended objectives and what modifications if any were made to hardware or operational requirements.

1.1.4.15.4 The contractor shall compile and maintain all analog requests, analog activities, results, and lessons learned in a central repository where all interested parties may obtain access.  

1.1.4.15.5 The contractor shall develop an Analog strategy and program for the utilization of analogs in the context of Constellation Program objectives, including, but not limited  to, estimated schedules and resource requirements.

1.1.4.15.6 The contractor shall develop strategies for verification of all Constellation Program    architecture requirements, interface requirements and program controlled requirements allocated to and in coordination with Constellation Program Systems, elements and projects. This includes verification requirements for the CxP 70000, Constellation Architecture Requirements Document, Interface Requirements Documents, and Design & Construction specs/standards.  

1.1.4.16 The contractor shall support program and project reviews to ensure program requirements have been adequately allocated and flowed down to project and element documentation. 

1.1.4.17 The contractor shall plan and develop Test & Verification Requirements (TVRs) [as defined in CxP 70008, Master Integration and Verification Plan] for Program-owned requirements, including the verification logic.  

1.1.4.18 The contractor shall track verification implementation through design, qualification, and acceptance phases.

1.1.4.19 The contractor shall develop detailed verification objectives and verification logic networks for interface verification.  
 

1.1.4.20 Master Integration and Verification Planning

1.1.4.20.1 The contractor shall develop and maintain CxP 70008, Constellation Program Master Integration and Verification Plan (MIVP).  

1.1.4.20.2 The contractor shall coordinate and facilitate the Constellation Program implementation of the test and verification processes defined in the MIVP.  

1.1.4.20.3 The contractor shall facilitate the integration of the test and verification strategies, as defined in the CxP 70007, MIVP, with subordinate test and verification documents, such as CxP 70084, Integrated Test Plan, CxP 70086, Software Verification and Validation Plan, CxP 70085, Integrated Flight Test Strategy, and the CxP 70036, Constellation Environmental Qualification and Acceptance Test Requirements (CEQATR) documents.  

1.1.4.20.4 The contractor shall define, schedule and track Constellation Program test and verification tasks derived from the CxP 70008, MIVP and subordinate plans. 

1.1.4.20.5  The contractor shall assess compliance of the Program and Project Offices with processes and requirements specified in the CxP 70008, MIVP and report findings at Program and Project reviews.


1.1.4.21 Environmental Qualification and Acceptance Testing

1.1.4.21.1 The contractor shall identify, document, and maintain the environmental test requirements for Constellation Program components, subsystems and systems, including, but not limited to, CxP 70036, Constellation Environmental Qualification and Acceptance Testing Requirements (CEQATR).  

1.1.4.21.2 The contractor shall identify, document, and maintain the requirements for qualification, acceptance, proto-qualification and proto-flight status for Constellation Program components, subsystems and systems.  

1.1.4.21.3 The contractor shall coordinate the review of documents, negotiate comment dispositions and report maturity and status of those documents.  

1.1.4.21.4 The contractor shall provide recommendations on interpretation of requirement applicability and implementation.  

1.1.4.21.5 The contractor shall assess compliance of the Program and Project Offices with processes and requirements specified in the CxP 70036, CEQATR document and report findings at Program and Project reviews.  

1.1.4.21.6 The contractor shall identify issues as a result of the findings and assist in their resolution.  

1.1.4.21.7 The contractor shall evaluate deviations or waivers required for equipment that is not compliant with established CxP 70036, CEQATR requirements and provide technical recommendation for acceptance or rejection.


1.1.5 Technical Staff
The contractor shall assist the Government in assessing the long-term goals of the Exploration initiatives.  Tasks will include performing analyses of design and operational   concepts, plans and processes, as well as assessing emerging or existing technologies for applicability.  The results of such analyses or assessments will be provided to the Government; it remains the sole responsibility of the Government for all decision-making and for establishing the Program requirements, concepts, processes and implementations. 
1.1.5.1 The contractor shall provide mission analysis support to the Constellation Program Office for studies addressing proposed architectures and strategies for future human exploration activities.  

1.1.5.2 The contractor shall support analyses of lunar and Mars transportation and surface systems, including, but not limited to, programmatic, engineering and operational assessments and advanced concepts of operation.  

1.1.5.3 The contractor shall evaluate exploration architectures, and lunar and Mars systems to identify critical technologies and evaluate candidate technologies to assess their relative safety, cost, performance and technology readiness. 

1.1.5.4 The contractor shall develop strategies and perform assessments for evolving exploration systems and technologies from current low Earth orbit applications to lunar exploration systems and subsequent Mars exploration systems.  

1.1.5.5 The contractor shall coordinate archiving and cataloging historical exploration study documentation and perform technical editing of study results.

1.1.5.6 The contractor shall create technical illustrations (artwork or computer graphics) to depict the technical characteristics, systems and operations of advanced human exploration.


1.1.5.7 Technology Task Management

1.1.5.7.1 The contractor shall develop technology integration plans, track technology development schedules and identify and track metrics for assessing technology maturation and performance.  

1.1.5.8 Technology Assessments and Analysis

1.1.5.8.1 The contractor shall perform technology assessments, including, but not limited to, technology maturity levels, technology gaps, technology feasibility, technology integration, and the viability of technology development strategies and plans.  

1.1.5.8.2 The contractor shall develop and integrate technology requirements documents, strategies and plans.  

1.1.5.8.3 The contractor shall develop and maintain technology Technical Performance Measures (Technology Assessment Sheets) for new and emerging technologies, and assess technical progress.

1.1.5.8.4 The contractor shall evaluate exploration systems and design concepts to identify critical technologies and evaluate candidate technologies to assess their relative safety, cost, performance and technology readiness.


1.1.5.9 Technology development

1.1.5.9.1 The contractor shall collect and provide technology tracking metrics associated with NASA and NASA Contractor led technology projects.  

1.1.5.10 Verification Requirements, Strategies and Planning

1.1.5.10.1 The contractor shall work with projects to develop an integrated strategy for development testing, including provision of emulators/simulators and models. 

1.1.5.10.2 The contractor shall document integrated strategies for testing in the respective Systems Integration Plans (SIPs) for respective flights. The contractor will perform these within the respective discipline SIG’s, providing T&V representation to these groups. 

1.1.5.10.3 The contractor shall provide inputs to the Test Integration Groups (TIGs) on various governmental facilities plans & needs with respect to integrated testing.


1.1.6 Horizontal Integration

1.1.6.1 The contractor shall develop plans and processes to ensure proper support and preparation for Constellation Program and Project milestone reviews, such as:


· System Requirements Reviews (SRR)

· System Design Reviews (SDR)

· Preliminary Design Reviews (PDR)

· Critical Design Reviews (CDR)

· Test Readiness Reviews (TRR)

· Acceptance Reviews and Configuration Audits

· Non-Advocate Reviews

· Independent Assessment Reviews

· Flight Readiness Reviews

· Operational Readiness Reviews


1.1.6.2 The contractor shall provide inputs to the Integrated Master Plan, CxP 70003 Constellation Program Plan, Annex 2: Integrated Master Plan (IMP), defining the major Program milestones and success objectives, including, but not limited to, entry and exit criteria for Programmatic milestone reviews.  

1.1.6.3 The contractor shall provide support for the preparation and conduct of the reviews, including, but not limited to, RID process definition, implementation planning, development of review agendas, and logistics planning for internal support.  

1.1.6.4 The contractor shall provide support for tracking and integrating RIDs and actions from Programmatic milestone reviews.  

1.1.6.5 The contractor shall provide support for horizontal and vertical integration of changes into Program products as a result of Programmatic milestone reviews.

1.1.6.6 The contractor shall develop, maintain and evaluate Constellation Program schedule accuracy, comprehensiveness and feasibility.  

1.1.6.7 The contractor shall develop and maintain the Integrated Master Schedule (IMS) contained in the Program Management Plan CxP 70070, Annex 3: Integrated Master Schedule (IMS), and summary schedules associated with the IMS.  

1.1.6.8 The contractor shall provide assessments of the current systems engineering and integration, strategic planning and product development processes and recommend enhancements or alternate processes to improve effectiveness and efficiency within the Program.  

1.1.6.9 The contractor shall perform cost/schedule/technical performance measurement.  

1.1.6.10 The contractor shall support risk management processes in accordance with CxP 70056 Risk Management Plan.

1.1.6.11 The contractor shall identify, define, monitor, report risks, develop risk mitigation plans, execute and status risk mitigation activities.

1.1.6.12 The contractor shall support risk management reviews by updating risk information using the Program selected Risk Management database application (current baseline is CxIRMA). 

1.1.6.13 The contractor shall review and assess technology development progress reports and assess risk pertaining to performance measures.

1.1.6.14 The contractor shall perform architectural and system assessments and analysis to identify performance gaps to identify risks and provide risk mitigation recommendations.
1.1.6.15 The contractor shall support the SE&I Risk Management Process integration with ATA activities including, but not limited to  IDAC, CART & TPMs. 
1.1.6.16 The contractor shall perform probabilistic risk assessments in accordance with CxP 70017, Constellation Program Probabilistic Risk Assessment (PRA) Methodology Document.
1.1.6.17 The contractor shall link requirements or Task Description Sheets (TDS) with existing risk as applicable. 
1.1.6.18 The contractor shall identify new or link existing risk out of CART assessments or TPM reviews. 

1.1.6.19 The contractor shall participate in identifying changes to risk profile during CxP 

           milestone reviews. 

1.1.6.20 The contractor shall coordinate and integrate risks with program and project offices.

1.1.6.21 The contractor shall develop and maintain budget and manpower allocation tools for Constellation Program offices within the Program guidelines.

1.1.6.22 The contractor shall perform internal configuration and data management integration functions, including but not limited to tracking, evaluations, change package integration and development of decision packages.  

1.1.6.23 The contractor shall ensure appropriate configuration management processes are performed on internal products, in accordance with Program Plans and Procedures, prior to submitting to Program Configuration Management and Control. 

1.1.6.24 The contractor shall serve as a liaison between the internal configuration management processes and the Program CM organization.  Specific Configuration Management and Data Management products include, but are not limited to, plans, process definition, requirements, baseline tracking and control.

1.1.6.25 The contractor shall develop Memoranda of Understanding (MOU) and Memoranda of Agreement (MOA) between SE&I or T&E and other Constellation Program Offices or Constellation Project Offices to document roles, responsibilities, process and product agreements.  

1.1.6.26 The contractor shall provide a liaison to the Constellation Program Offices and provide representation to:


· Constellation Program SR&QA Board 

· Program Planning and Controls Boards and Working Groups

· Test and Verification Boards and Working Groups

· Constellation Asset Management Panel (CAMP)

· Flight Operations Integration Control Board (FOICB)
· Integrated Ground Operations Working Group (IGOWG)
· Flight Test Projects

· Additional boards, panels and working groups as they are created
1.1.6.27 The contractor shall provide support to the Constellation Project Office control boards, including, but not limited to:


· Exploration Launch Vehicle Project (ELP) Office

· Crew Exploration Vehicle (CEV) Project Office

· Ground Operations Project Office

· Mission Systems Project Office

· Extravehicular Activity (EVA) Project Offices

· Lunar Lander Project Office

· Lunar Surface Systems Project Office

· Other Constellation Project offices, as required
1.1.7 Supportability, Operability and Affordability

1.1.7.1 The contractor shall provide support to the Constellation Program Office in the areas of supportability, operability, and affordability.  

1.1.7.2 The contractor shall perform technical assessments of requirements (architecture, system, interface), including, but not limited to, functional and performance requirements, requirements validation and requirements flow down.  

1.1.7.3 The contractor shall plan, manage, and perform analytical studies in support of trade studies, requirements development, and technical performance tracking under the Supportability, Integrated Logistics Support, Maintainability, Reliability, Operability, Commonality, and Affordability disciplines. This will include the performance of modeling efforts to assess program Supportability status – to include definition and development of required modeling capabilities, tools, and data.  

1.1.7.4 The contractor shall lead and support reviews of Program and Project products dealing with Integrated Logistics Support, Reliability, Availability, Maintainability, Operability, Commonality, and Affordability.   

1.1.7.5 The contractor shall maintain CxP 70064, Supportability Plan; CxP 70087, Reliability, Availability and Maintainability Plan; and the CxP 70132, Commonality Plan.
1.2 Test and Evaluation (T&E)

1.2.1 Interface and Integration Testing

1.2.1.1 The contractor shall develop plans for the stacked vehicle interface and integration development/verification activities.

1.2.1.2 The contractor shall prepare multiple flight system and element integration verification plans.

1.2.1.3 The contractor shall identify and document final pre-flight checkouts and integrated acceptance testing.

1.2.1.4 The contractor shall define and review integrated recovery system development testing and verification plans.

1.2.1.5 The contractor shall identify interface and integration test facilities and develop plans, including costs, for the preparation and use of the facilities and associated support equipment.  

1.2.1.6 The contractor shall prepare multiple flight system and element integration testing requirements and plans. 

1.2.1.7 The contractor shall prepare requirements and plans for Constellation Program multi-system collaborative integration and verification activities, such as Multiple Element Integration Testing (MEIT) and Functional Element Integrated Testing (FEIT).  These activities may include, but are not limited to analysis, tests and demonstrations.

1.2.1.8 The contractor shall define architecture and interface tooling, test equipment and emulator requirements. 

1.2.1.9 The contractor shall identify the need for prototype hardware and/or software to support test and verification of requirements and interfaces.


1.2.2 Flight Testing

1.2.2.1 The contractor shall develop and implement the Constellation Program flight testing strategy and formulate the flight testing objectives, requirements and plans in collaboration with Constellation Program organizations and the Constellation Project Offices.  

1.2.2.2 The contractor shall develop Constellation Program flight test plans to verify systems satisfy requirements and validate the systems ability to accomplish mission objectives. 

1.2.2.3 The contractor shall develop Constellation Program integrated safety and crew survival-function flight testing, such as ascent abort testing. 

1.2.2.4 The contractor shall identify facilities for Constellation Program flight testing and develop plans for the preparation and use of the facilities and associated support equipment.

1.2.3 Test and Verification Management and Strategic Planning

1.2.3.1 The contractor shall coordinate, facilitate and support Test and Verification management and administration efforts, including, but not limited to, organization of Test and Verification assignments, action items, calendars, board/panel/working group administration support, schedule assessments, information management (such as Windchill management and access), data management, process and tools training, Constellation Program review preparation and coordination, requirements management and tools (such as CRADLE data architecture management and data entry).

1.3 Technical Administration and Office Support

1.3.1 The contractor shall provide administrative support to the Constellation Program Office Boards, Panels, Working Groups and System Integration Groups.  Specific working group activities and products include documenting agendas, minutes, record maintenance, action item tracking, and communication and distribution of data items for information, review and RID processing.  Specific organization support includes managing calendars, generating weekly activity reports, staff reports and other office management products. The working groups, panels and boards supported include, but are not limited to:


· Requirements and Interface Control Working Group (RICWG)

· Constellation Analysis Working Group (CxAWG)

· Constellation Modeling and Simulation Working Group (CxM&SWG)

· Constellation Data Architecture Working Group (CxDAWG)

· Constellation Systems Engineering Control Board (CxSECB)

· System Integration Groups (SIGs)

· Flight Test Working Group

· Constellation Test Architecture Working Group (CxTAWG)
· Constellation Asset Management Panel (CAMP)


1.4 Management, Strategic Planning, and Control

1.4.1 The contractor shall coordinate, facilitate and support Constellation office management and administration efforts, including, but not limited to, organization of assignments, action items, meeting minutes, calendars, board/panel/working group administration support, schedule assessments, information and data management (such as Windchill document and data management and system access), process and tools training, Constellation Program requirements management and tools (such as CRADLE data architecture management and data entry), Constellation Program review preparation and coordination.

1.4.2 The contractor shall manage Government issued Task Orders under this contract, including, but not limited to, workforce planning, prioritization, cost estimation, schedule estimation, monitoring and reporting of contract activities.  

1.4.3 The contractor shall manage, control and report on all subcontracted work.

1.4.4 The contractor shall submit Lessons Learned to the Constellation Program Lessons Learned process in accordance with NPR 7120.6.


1.5 RESERVED


1.6 Performance Standards
The contractor is expected to adhere to best practices, both technically and in the management of the work covered under this contract.  In addition to specific standards noted in Task Orders, performance is expected to include:
· Timeliness, accuracy and quality of required monthly reports and Task Order specific reports.

· Established processes to generate, negotiate and implement Task Order. 

· Established process for Task Order, performance tracking including cost, technical performance and schedule.

· Established process for required boards and panels complete with agendas, facilitation, minutes, and action list.


1.6.1 Contract Deliverables
The following items are to be delivered as specified in the individual Data Requirements   Documents (DRDs).  Additional contract deliverables shall be defined in individual Task Orders.

1.6.2 Contract Management Plan, per DRD CTSC-BM-02, describing the overall approach to managing the overall contract effort, the organizational structure and processes proposed.

1.6.3 Organizational Conflict of Interest Plan, per DRD CTSC-PR-03.  This describes the processes and plans used by the contractor to ensure avoidance and mitigation of any Organizational Conflict of Interest.

1.6.4 Phase-In Plan, per DRD CTSC-PM-01, detailing the contractor’s plans for assuming the full scope of the work described in the Statement of Work.


1.6.5 Reporting Requirements
In addition to the Deliverables required by individual Task Orders, the contractor shall provide monthly status reports and a product and work schedule, as described in the DRDs. The contractor shall provide the following:

1.6.6 Monthly Status Report, per DRD CTSC-BM-03, provides a detailed description of the contractor’s performance with respect to technical, cost and schedule parameters.

1.6.7 Monthly Financial Management report, per DRD CTSC-BM-01, will provide detailed performance metrics for each task order and overall contract for all cost centers associated with the contract.


1.7 Safety and Mission Assurance

1.7.1 The contractor will perform tasks to ensure the protection of personnel, property, equipment, and the environment in contractor products and activities generated in support of institutional and space flight program objectives.  To ensure compliance with pertinent NASA policies and requirements and federal, state, and local regulations for safety, health, environmental protection, and fire protection, the contractor will develop and implement a safety and health program in accordance with a NASA-approved Safety and Health plan (DRD CTSC-SA-1).  

1.7.2 The contractor will implement system safety engineering tasks for flight and institutional program activities and products in accordance with the schedule and applicable flight and institutional requirements as documented in the contractor’s System Safety Program Plans (SSPPs) which have been approved by NASA.  

1.7.3 The contractor shall develop and implement risk management techniques (including risk assessment) to be applied to hazards derived from analyses of activities and products for the purpose of eliminating or controlling hazards as specified in NASA policies and requirements for hazard reductions.  The JPR 1700.1, JSC Safety and Health Handbook provides detailed requirements and instructions regarding safety and health procedures and policies at JSC.

[End of section]
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