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2.0
ADVANCED PLANNING
INTRODUCTION and SCOPE
The professional engineering services defined in this attachment are in support of the Orion Project Office at NASA Johnson Space Center (JSC) in Houston, Texas and an extension of the Orion Project Office at the Kennedy Space Center (KSC), Florida.  The Crew Exploration Vehicle (CEV), named Orion, is the spacecraft currently being developed to replace the shuttle for transportation of crew and cargo to the International Space Station, and later to take humans to the moon.  Additionally, some tasks included in this Statement of Work (SOW) are in support of equivalent functions conducted in the JSC Advanced Planning Office.
The contractor will primarily be providing professional engineering services for the Johnson Space Center (JSC) Orion Project Office, including the integration of Orion Project Office work performed at other NASA centers and with the Orion Project’s lead development contractor, Lockheed Martin.  The contractor shall ensure close and continuous cooperation and coordination with the Constellation Program and other Project elements with respect to accomplishing the objectives of this SOW.  OPIC contractor personnel will utilize Government provided tools and systems for the performance of the contract tasks (reference section 1.1.5 Information Technology).  
Indefinite Delivery Indefinite Quantity (IDIQ) task orders will be established for subsets of the work defined in this SOW.  The OPIC SOW structure matches the organization and numbering scheme of the Orion Project WBS, as defined in CxP 72106 Constellation Program Project Orion Work Breakdown Structure and Data Dictionary.  Task orders will identify which portions of the SOW are applicable and include location of the work (geographical location and whether the work will be done on-site at the NASA center or at a contractor provided off-site location).  Multiple task orders may be in effect at any point in time.

1.1
PROJECT MANAGEMENT
Project management includes general contract requirements as well as responsibilities for the NASA Orion Project Office business and management processes.  The contractor shall conduct appropriate management and administrative activities to develop the required contractual deliverables and services.
1.1.1
Orion Project Office Management and Administration
1.1.1.1
General Requirements
A. Contractor Management and Administration
1. The contractor shall provide an OPIC Management Plan in accordance with DRD OPIC-PM-01.  The plan shall be consistent with CxP 72008, Crew Exploration Vehicle Project Plan.
2. The contractor shall provide Management Review Products (MRP) in accordance with DRD OPIC-PM-02.
3. The contractor shall provide Government access to the contractor’s plans, procedures, and processes.
4. The contractor shall provide a Closeout Plan in accordance with DRD OPIC-PR-01. 
5. The contractor shall deliver Wage/Salary and Fringe Benefit data in accordance with DRD OPIC-PR-02. 
6. The contractor shall provide an Organizational Conflict of Interest Avoidance Plan in accordance with DRD OPIC-PR-03.  This plan shall be incorporated as an Attachment J-11 to this contract upon Government approval. 
Deliverables

The contractor shall deliver and maintain the following documents:

· DRD OPIC-PM-01:  OPIC Management Plan 

· DRD OPIC-PM-02:  Management Review Products

· DRD OPIC-PR-01:  Closeout Plan

· DRD OPIC-PR-02:  Wage/Salary and Fringe Benefit Data

· DRD OPIC-PR-03:  Organizational Conflict of Interest Avoidance Plan

B. Contract Financial Management
1. The contractor shall develop, implement, and maintain a contract financial system to track resources by the OPIC Work Breakdown Structure (WBS), Attachment J-4, and elements of cost such as labor, overhead, other direct cost, (e.g. travel and subcontracts) and indirect costs.
2. The contractor shall provide NF 533 Cost Reporting in accordance with DRD OPIC-BM-01.  Reporting shall be to the third level for all WBS areas with the exception of WBS 1.6, which shall be reported at the fourth level.

3. The contractor shall provide OPIC data supporting the Government budget process (e.g. Program Operating Plan (POP) budget calls), and other special requests for budget impacts.  NASA will specify the format and content of the data.

4. The contractor shall provide workforce reports in accordance with DRD OPIC-BM-02.
Deliverables

The contractor shall deliver and maintain the following documents:

· DRD OPIC-BM-01:  NF 533 Cost Reporting

· DRD OPIC-BM-02:  Workforce Reports
C. Safety and Health
1. The contractor shall provide a Safety and Health Plan in accordance with DRD OPIC-SA-01.  Upon approval, the Safety and Health Plan shall be incorporated into the contract as Attachment J-9.
2. The contractor shall provide a Safety and Health Program Self-Evaluation in accordance with DRD OPIC-SA-02. 
3. The contractor shall provide monthly safety and health metrics in accordance with DRD OPIC-SA-03.

Deliverables

The contractor shall deliver and maintain the following documents:

· DRD OPIC-PM-02:  Management Review Products (MRP)
· DRD OPIC-SA-01:  Safety and Health Plan
· DRD OPIC-SA-02:  Safety and Health Program Self-Evaluation
· DRD OPIC-SA-03:  Monthly Safety and Health Metrics
1.1.1.2
Orion Project Office
A. Orion Project Office Management and Administration

1. The contractor shall coordinate and collect data from the Orion Project Office to support weekly, monthly and quarterly reporting activities.  This data may include technical achievements, performance metrics, schedules, and issues.  

2. The contractor shall provide assessments to Orion Project Office Management with regard to the overall Orion Project Office integrated management system.  This includes NASA and Orion Project lead development contractor organization structure, team definition and management processes, relationships with the CxPO, management process streamlining, and other topics related to the structure and operation of the Orion Project Office.

3. The contractor shall maintain the CEV Project Plan (CxP 72008) and the Constellation Program Project Orion Work Breakdown Structure and Data Dictionary (CxP 72106).
4. The contractor shall develop, review, present and maintain Orion Project Office presentation material and other documentation for external communications, meetings and reviews.
5. The contractor shall collect, summarize, and submit Change Request (CR) evaluations for the Orion Project Planning and Control Office to the Configuration Management (CM) receipt desk.

6. The contractor shall coordinate facility issues with JSC Center Operations for the facilities in which they reside.  Tasks can include reporting facility problems, coordinating utility or fire alarm outages for maintenance, and responding to emergency situations.
7. The contractor shall submit Lessons Learned to the Orion Project Lessons Learned process.
B. Technology Protection 
The contractor shall provide data, products, and support necessary for the protection of Constellation Program/Orion Project critical technology, information, hardware, and associated mission essential infrastructure (MEI) facilities as  identified by the NASA OPIC Contracting Officer’s Technical Representative.  

1. The contractor shall participate in the Exploration Systems Mission Directorate (ESMD) Technology Protection Working Group (TPWG) as a representative of the Orion project to understand policies and requirements in the areas of IT Security, Physical Security, and Technology Protection and communicate to the project.  The contractor shall attend the TPWG Quarterly Reviews and Bi-Weekly teleconference calls to communicate project impacts, issues and metrics to that forum after coordination with the Orion Technology Protection Officer (TPO) or other NASA personnel.
2. The contractor shall develop, maintain and/or provide input to Orion and Technology Protection Working Group products including plans, requirements, threat assessments, reports, schedules, and security risks. 
3. The contractor shall submit and monitor identified candidate program security risks and mitigation plans into the NASA risk management system(s) associated with technology protection.  
4. The contractor shall assist Data Originators and Designating Officials in reviewing Orion project documentation to assess sensitivity and appropriate markings in accordance with NASA Procedural Requirement (NPR) 1600.1, NASA Security Program Procedural Requirements.  Once sensitive information or technologies have been identified, the contractor shall be a key participant in the overall Program Protection Planning process.
5. The contractor shall coordinate the conduct of Orion Mission Critical Information (MCI) Assessments  to identify potential candidate MCI based on criteria provided by the Government.  As a key contributor to MCI identification, the contractor shall attend associated meetings, conduct pertinent research on candidate MCI, contribute to the MCI process (as required), and respond to follow-up questions and requests for information.
6. The contractor shall develop and present a security awareness and training program to help ensure Orion personnel understand their security responsibilities.
1.1.2   Business Management
A. NASA Business Planning

1. The contractor shall assist NASA with annual Program Operating Plan (POP) development activities.  Tasks include drafting instructions to organize data submission, collection of that data, and reconciliation of data discrepancies.  

2. The contractor shall perform implementation and reporting of Orion Project Office Earned Value Management (EVM) for NASA led functions in accordance with CxP 70070 Constellation Program Management Plan, Appendix F EVM System Description.  Tasks include collection of EVM data for the entire Orion Project Office, both civil service and contractor activities, with the exception of the Orion lead development contractor.  

3. The contractor shall perform financial and EVM analyses and reporting on Orion Project Office civil service and contractor data, including the data from Orion lead development contractor.
4. The contractor shall facilitate the development of and maintain NASA Internal Task Agreements (ITA’s).  This includes the coordination and implementation of inputs, the review of proposed agreements for consistency and completeness, and the assistance in submission of ITA data to NASA electronic systems.
B. Cost/Schedule Assessment

1. The contractor shall perform independent schedule assessments of Orion Project Office hardware and software development schedules including critical path analyses and Program, Evaluation, and Review Technique (PERT) to identify schedule risks, discrepancies, and potential impacts.  

2. The contractor shall perform cost assessments for the Orion Project Office   including review of Change Requests (CR’s) for life-cycle cost impacts, development of annual independent estimates of project costs, achievability assessments and review of project financial products. 

3. The contractor shall provide integrated project cost/schedule assessment reports, analyses, and products inclusive of EVM reporting.

4. The contractor shall provide cost and schedule risk mitigation plans for OPIC and Orion Project Office risks.
5. The contractor shall perform special cost and schedule trade studies.
C. Cost Estimating

1. The contractor shall perform cost estimating tasks including cost model selection, cost uncertainty analysis, selection of cost estimating methodology, developing approaches for lifecycle cost estimation, project scope definition, analysis of existing cost estimating models, documentation of cost and risk analyses.  

2. The contractor shall provide cost estimates, cost and risk analyses, cost estimating reports.

3. The contractor shall review Cost Analysis Data Requirements (CADRe) products and provide recommended changes.

4. The contractor shall develop and maintain a cost model spreadsheet that quantifies the CADRe into a Life Cycle Cost tool.
5. The contractor shall provide specialized cost support to Orion related trade studies, Cost as an independent variable (CAIV) studies, and other Orion analyses.

1.1.3 Configuration Management/Data Management (CM/DM)
The contractor shall perform Configuration Management, Data Management and Meeting Support processes in accordance with CxP 72008-ANX01 CEV Project Plan: Configuration Management (CM) and Data Management (DM) Plan.  

A. Configuration Management (CM)

1. The contractor shall develop, provide and maintain documentation of Orion Project Office Configuration Management processes within the NASA provided data systems (see attachment J-6, Integrated Collaborative Environment (ICE) Operation Environment and Tool Suite).  Documentation may include development of desk instructions, work instructions, Configuration Management plans, Configuration Management requirements, and updates to the Crew Exploration Vehicle Project Office User’s Handbook, CxP 72110.

2. The contractor shall develop processes, suggest improvements, produce desk and work instructions, and assist users in the automation of Orion Project Office Configuration Management using the NASA provided tools (See J-3, JSC Standard Load Configuration for Personal Computers and Laptops, and J-6, ICE Operating Environment and Tool Suite).  

3. The contractor shall develop and maintain processes in establishing Orion Project Office product baselines and then subsequently manage change control of those product baselines.  The Orion Project Office product baselines include documentation, requirements, drawings, models, hardware, software, schedules, and cost.  Processes shall be integrated with all organizations supporting or interfacing with Orion Project Office, including contractors.

4. The contractor shall manage the processing of Orion Project Office CRs, change disposition documentation, Actions, and Management Directives.

5. The contractor shall operate, manage, and maintain a Configuration Management Receipt Desk (CMRD), in accordance with CxP 72110 Orion Project Office Configuration Management Office User’s Handbook.

6. The contractor shall participate in Orion Project Office hardware and software certification audits by fulfilling the responsibilities as defined in CxP 72008-ANX01 CEV Project Management Plan; Configuration Management/Data Management Plan.

7. The contractor shall participate in Orion Project Office delivery acceptance reviews and readiness reviews to ensure Orion Project Office Configuration Management issues are addressed and resolved.  This can include identifying issues and action items and tracking responses to actions and open work through closure of the actions.
8. The contractor shall develop a Configuration Management audit plan and conduct Configuration Management audits of Orion Project Office contracts to ensure compliance with Configuration Management requirements and processes.  The contractor shall provide a detailed report of the findings and observations, and track responses to actions and open work through closure of the finding.

9. The contractor shall provide Orion Project Office Configuration Management status accounting records and reports.

10. The contractor shall maintain and ensure accuracy and completeness of data residing in the Orion Project Office status accounting systems.
11. The contractor shall validate the Orion Project Office baseline including the review and evaluation of changes to insure proper baseline maintenance.

12. The contractor shall develop and maintain metrics to provide status on the Orion Project Office Configuration Management processes.

13. The contractor shall provide weekly activity reports and updates on Configuration Management for Orion Project Office reporting. 

B. Data Management (DM)

1. The contractor shall develop, provide and maintain documentation of Orion Project Office Data Management processes in NASA provided data systems (see attachment J-6, Integrated Collaborative Environment (ICE) Operation Environment and Tool Suite).  This may  include work instructions, plans, and handbooks  

2. The contractor shall develop processes, suggest improvements, produce desk and work instructions, and assisting users in the automation of Orion Project Office Data Management using the NASA provided tools (See J-3, JSC Standard Load Configuration for Personal Computers and Laptops, and J-6, ICE Operating Environment and Tool Suite).  

3. The contractor shall manage and maintain Orion Project Office documentation contained within the Integrated Collaborative Environment (Attachment J-6).

4. The contractor shall serve as the Master List Custodian for Orion Project Office.  In this capacity, the contractor shall maintain the Orion Project Office Master List of work instructions, processes, and procedures in accordance with the JSC Quality Management System (QMS) Manual, JPR 5335.3.

5. The contractor shall develop and maintain Orion Project Office Data Management products, such as the master data list and Documentation Tree.

6. The contractor shall provide Data Deliverable receipt, tracking, monitoring, reporting, validation, evaluation, distribution, status, and storage of contract deliverables incoming to the Orion Project Office.

7. The contractor shall develop and maintain the process for releasing Orion Project Office product baseline data.

8. The contractor shall provide an Engineering Release Unit (ERU) for the release of Orion Project Office baseline documentation in accordance with CxP 72008-ANX01 Crew Exploration Vehicle Project Plan, Annex 1: CM and DM Plan.  The Orion Project Office Engineering Release Unit shall be responsible for (1) assignment of document numbers following a defined process, (2) uploading Project approved documents to Windchill (See Attachment J-6 ICE Operating Environment and Tool Suite) or the selected library following a defined process, (3) maintaining electronic and hardcopy documents in a master file, and (4) posting document status reports.

9. The contractor shall manage the Orion Project Office process for data storage, retrieval, tracking, distribution, access control, and administration for all baselines.

10. The contractor shall provide Document Quality Assurance (DQA) for all Orion Project Office developed and controlled documentation.

11. The contractor shall develop and maintain metrics to provide status on the Orion Project Office Data Management processes.

12. The contractor shall provide weekly activity reports and updates on Data Management for Orion Project Office reporting as required.
C. Meeting Support

1. The contractor shall provide Configuration Management Secretariat support and perform planning, coordination, and execution of administrative duties supporting Orion Project meetings, such as Orion Project Office Control Boards, Panels, designated working groups, major project reviews, Technical Interchange Meetings, ad hoc management meetings, action item tracking, and project wide communications.  Administrative duties include meeting facilitation, scheduling, room and IT logistical setup, action tracking, and recording, maintaining and distributing meeting minutes. 
2. The contractor shall develop processes, suggest improvements, produce desk and work instructions, and assist users in the automation of meeting support using the NASA provided tools (See J-3, JSC Standard Load Configuration for Personal Computers and Laptops, and J-6, ICE Operating Environment and Tool Suite).  Tasks to be automated include meeting announcements, meeting agendas, meeting minutes, meeting requests, and calendars.  

3. The contractor shall manage and maintain Orion Project Office calendars and make available for project use.

4. The contractor shall manage and administer the CEV Board Support mailbox for scheduling of Orion Project Office meetings, conference rooms, videoconferencing, webex, and teleconferencing.
5. The contractor shall develop and maintain metrics to provide status of the Orion Project Office meeting support processes.

6. The contractor shall provide weekly activity reports and updates on Meeting Support for Orion Project Office reporting.
1.1.4 Risk Management
The contractor shall perform Risk Management in accordance with CxP 72091 Orion Project Office Risk Management Plan.    
A. Risk Plans and Processes

1. The contractor shall review, suggest improvements, and coordinate proposed changes to Orion Project Office risk management documentation, plans and processes.  Responsibilities include 1) review of Orion Project Office plans, policies, and process improvement recommendations with supporting rationale, 2) coordination of proposed changes with the Constellation Program/Orion Project Office organizations including the Orion Project lead development contractor and other NASA centers, and 3) and formal documentation and implementation of proposed changes.
2. The contractor shall provide risk management training as necessary to ensure effective risk management for the Orion Project Office.

3. The contractor shall identify and report deficiencies in existing and proposed Orion Project Office plans, policies, and processes with respect to NASA and external risk management policies and requirements.
4. The contractor shall review, suggest improvements, coordinate proposed changes, and implement changes to the NASA provided risk management information system.  The system will be used to track and manage all risks associated with the Orion Project Office.

5. The contractor shall manage and administer the Orion Project Office risk management process, including scheduling, resource reporting, and metrics development, collection and reporting.
B. Risk Reporting

1. The contractor shall prepare Orion Project Office risk charts and presentation material in support of risk boards and management meetings.
2. The contractor shall participate in the Orion Project Office Risk Management Working Group.

3. The contractor shall participate in the integration of risk management documentation, processes, plans and tools among the Orion Project Office, Constellation Program Office and Exploration Systems Mission Directorate.
C. Risk Assessment

1. The contractor shall provide quantitative risk assessments and trade studies for the Orion Project Office.
2. The contractor shall identify risks and develop risk mitigation plans for the Orion Project Office for all areas covered by this SOW.

3. The contractor shall participate in working groups with the Orion Project lead development contractor and the Constellation Program Office in development of Probabilistic Risk Assessment (PRA) modeling and trade studies, in accordance with NPR 8705.5, Probabilistic Risk Assessment (PRA) Procedures for NASA Programs and Projects and standards set by the Constellation Systems Program Office.
1.1.5 Information Technology
A. Office Automation
1. The contractor shall assist in the development, maintenance, and communication of the Orion Project Office IT processes.
2. The contractor shall complete IT Service Request Forms for the Orion Project Office, using the Johnson Space Center IRD Customer Service System 2.0, for all Orion Project Office IT needs.
3. The contractor shall serve as the IT property custodian, maintaining the Orion Project Office IT inventory, the shared equipment pool, and tracking the shared hardware/software equipment pool.

4. The contractor shall participate in the development and maintenance of the Orion Project Office IT Security Plan (including OPIC).  Responsibilities include interfacing with the Constellation Program Office to ensure documentation meets program standards and is aligned with or incorporated into the Constellation Program Office IT Security Plan.

5. The contractor shall manage and maintain the Orion Project Office website(s)/portal(s).  Responsibilities include responding to Orion Project Office feedback, recommending and coordinating usability and technical improvements/changes, and implementing these changes.

6. The contractor shall provide IT assistance to assess end user issues to determine appropriate resolutions, such as reporting issues to Outsourcing Desktop Initiative for NASA (ODIN), replacing user maintained items, or repairing user maintained.

7. The contractor shall manage and administer the NASA provided software available for employees use at home under NASA licensing agreements.
8. The contractor shall manage the electronic equipment in Orion Project Office’s conference rooms and other common locations.  The contractor shall coordinate repairs with NASA Integrated Services Network (NISN) or ODIN as appropriate.  Additional responsibilities include maintenance of any organization’s unique software. 
9. The contractor shall manage and administer shared file resources for the Orion Project Office, including usage monitoring and reporting of usage.

10. The contractor shall develop and maintain metrics to track usage of Orion Project Office IT services, quality, and timeliness of IT services.

B. OPIC Institutional Security 

1. NASA will provide standard software loads for all Government provided workstations (Reference J-3, JSC Standard Load Configuration for Personal Computers and Laptops).  The contractor is responsible for training its personnel in the use the provided software.  

2. Contractor personnel will utilize Government provided tools and systems for the performance of the contract requirements (reference Attachment J-6, Integrated Collaborative Environment (ICE) Operation Environment and Tool Suite).  NASA will provide required training for use of the Integrated Collaborative Environment systems. Any deviations from the NASA provided tools shall be approved by NASA prior to use.  
3. The contractor shall provide an IT Security Management Program Plan in accordance with DRD OPIC-IT-01.
4. 
Deliverables

The contractor shall deliver and maintain the following documents:

· DRD OPIC-IT-01:  IT Security Management Program Plan 
· 
1.1.6
Reserved
1.1.7
Integrated Schedules Management
A. Orion Project Office Schedules

1. The contractor shall develop, deliver and maintain earned value management (EVM) schedules for each office within the Orion Project Office (reference CxP 72117, Work Instruction for CEV Integrated Master Schedule Development & Maintenance).  This includes collection of data in various formats to be integrated into a schedule using a logical network of tasks and dependencies, identification of key risks and critical paths, and identification of objective milestones.  
2. The contractor shall understand tasks, assess the adequacy of the schedules, and evaluate the office plan and schedules for early indication of schedule variances.  
3. The contractor shall interface with Orion Project Office personnel and conduct EVM scheduling update meetings to collect updated status and changes of the EVM schedules.   
4. The contractor shall provide summary level EVM schedules by office for management reviews.  
B. Orion Project Office Integrated Master Schedule

1. The contractor shall integrate Integrated Master Schedule (IMS) planning data in various formats from the Orion Project Office, the Orion Project lead development contractor, and the Constellation Program.  Responsibilities include input, analysis, evaluation and reporting of office, project, and program schedules for interdependencies, as well as understanding the Orion Project lead development contractor planning data as the data relates to each Orion Project Office.

2. The contractor shall track and report IMS progress to the Constellation Program on Orion Project Office’s control and notification milestones, and on external dependencies with other Constellation Program Projects in accordance with CxP 72008-ANX03,Integrated Master Schedule Plan.   .  

3. The contractor shall conduct and participate in Orion Project Office schedule integration meetings.  Responsibilities include development and presentation of Orion Project Office schedules, with status to Orion Project Office management and real-time discussion of schedules as they relate to integration of activities across the Constellation Program.
4. The contractor shall analyze and evaluate the Orion Project lead development contractor’s schedules and identify any issues and discrepancies.  Responsibilities include review and evaluation of submittals from the Orion Project lead development contractor as well as interaction during working group meetings.
1.1.8
Special Studies - Reserved
1.2
ORION PROJECT OFFICE VEHICLE INTEGRATION
1.2.1
Vehicle Integration Management and Administration
A. Vehicle Integration Management

1. The contractor shall participate in technical reviews, meetings, and integrated assessments.
2. The contractor shall participate in technical reviews of Engineering Change Proposals (ECPs).
3. The contractor shall develop and document criteria and methodologies for requirements verification.
4. The contractor shall provide planning, coordination, and review of products for programmatic and engineering reviews, such as PDR, CDR, and Design Certification of hardware and software.
5. The contractor shall perform planning and coordination for systems engineering and integration efforts (including task agreements) for the Orion Project Vehicle Integration Office.
6. The contractor shall develop a process and disciplined approach to be used for assessing, documenting and tracing achievability of the emerging set of Orion Project Office requirements (i.e., the assessment of whether the Orion Project Office requirements suite can be fully realized in the current spacecraft design, as designs are updated).
7. The contractor shall analyze, document and report status on Orion Project Office achievability of the emerging set of requirements 

8. The contractor shall participate in and perform special studies for Vehicle Integration Management.
B. Administration for Vehicle Integration

1. The contractor shall participate in development, process improvement, and documentation of Orion Project Office systems engineering processes, tools, metrics and training.
2. The contractor shall develop, document, and assist in training on an integrated process for conducting requirements achievability assessments, and ratings/rankings of impacts of requirement to an integrated vehicle.
3. The contractor shall provide recommendations for development of Orion Project Office technical metrics that are uniform, predictive, and objectively measurable.

4. The contractor shall participate with other Orion Project Office elements (e.g., Crew Module Office, Service Module Office, Launch Abort System Office, Test and Verification Office) to ensure coordination and implementation of processes, tools, and metrics.
1.2.2
Requirements Definition and Management
A. Orion Project Office Vehicle Integration Requirements

1. The contractor shall develop products, reports, plans, and schedules that facilitate coordination of Orion Project Office requirements analysis effort.
2. The contractor shall participate in development, process improvement, and documentation of Orion Project Office systems requirements.
3. The contractor shall perform analysis to determine the proper allocation and traceability of Orion Project Office requirements.
4. The contractor shall review, analyze and report on Orion Project Office requirements documents to ensure consistency between requirements in lower-level and higher-level requirements documentation. 

5. The contractor shall participate with the Orion Project Office in implementing new requirements through technical analysis of the requirements, developing supporting technical rational, and implementation of requirements. 

6. The contractor shall participate in and perform special studies for Vehicle Integration Requirements.

1.2.3
Orion Project Office and Program Integration and Interfaces Management
A. Orion Project Office and Constellation Program Integration and Interfaces Management
1. The contractor shall analyze, document, and provide process improvement recommendations to External Interface Control Documents (EICDs).
2. The contractor shall participate in and perform special studies for Integration and Interface Management.
3. The contractor shall perform Orion interface planning and definition.

4. The contractor shall evaluate design and requirements as they evolve to identify interface issues.

1.2.4
Integrated Performance Analysis
A. Vehicle Integration Performance

1. The contractor shall participate in and perform special studies for Vehicle Integration Performance.

2. The contractor shall develop and design analysis tools for the Orion Project Office and document architecture. 
3. The contractor shall participate in Integrated Performance Analysis for the Orion Project Office.  Responsibilities include investigating, analyzing, documenting, and reporting on systems engineering processes and analysis tools.
1.2.5
Cabin and Cockpit Layout requirements
A. Vehicle Integration of the Cabin and Cockpit

1. The contractor shall participate in development, process improvement, and documentation of Orion Project Office Vehicle Integration processes, plans, products, schedules, and requirements of the Cabin and Cockpit Layout.

2. The contractor shall perform analysis to determine the proper allocation and traceability of Orion Project Office requirements.
3. The contractor shall review, analyze and report on Orion Project Office requirements documents to ensure consistency between requirements in lower-level and higher-level requirements documentation.

4. The contractor shall provide recommendations to technical discipline experts to supplement the understanding and implementation of Orion Project Office requirements.
5. The contractor shall participate in and perform special studies for Vehicle Integration of the Cabin and Cockpit.
1.2.6
Orion Project Office Systems Integration Management
A. Systems Integration

1. The contractor shall perform systems integration planning, definition, coordination, and documentation of the Orion Project Office architecture definition and engineering functions, including interfaces with other Constellation Program Projects.
2. The contractor shall participate in and perform special studies for Systems Integration.
1.2.7
Flight and Ground Operations Integration

A. Orion Project Office and Constellation Program Integration

1. The contractor shall perform integration planning, definition, coordination, and documentation for the Orion Project Office concept of operations processes and procedures.
2. The contractor shall develop processes, plans, system requirements, training, procedures, and work associated with the preparation, launch, flight execution, and recovery functions of the Orion Project Office in cooperation with the Constellation Ground Operations and Mission Operations Projects.  Responsibilities include participating in development of a concept of operations, plans for detailed ground operations, flight operations, and operations during design, range safety, training, transition, and payload and cargo integration.
3. The contractor shall perform integration activities in support of Orion Project Office Flight, Ground, Payload, and Cargo operations.
4. The contractor shall participate in and perform special studies for Orion Project Integration and Constellation Program integration.
1.2.8
Specialty Engineering

A. Specialty Systems Engineering and Integration

1. The contractor shall perform systems engineering and integration functions for the specialty engineering disciplines of human engineering, materials and processes, electromagnetic compatibility, Electrical, Electronic, and Electromechanical (EEE) parts, natural and induced environments, Micrometeoroid and Orbital Debris (MMOD) analyses, and radiation to the Orion Project Office System design and integration processes.
2.  The contractor shall perform integration planning, definition and documentation of the Orion Project Office specialty engineering requirements.
3. The contractor shall participate in and perform special studies for Orion Project Integration and Constellation Program integration.
1.2.9
Aerosciences

A. Aerodynamic & Aerothermodynamic Systems Engineering & Integration

1. The contractor shall perform integration planning, definition and documentation of the Orion Project Office aerodynamic and aerothermodynamic characterization of the vehicle.
2. The contractor shall participate in and perform special studies for Orion Project Integration and Constellation Program integration.
1.2.10
Orion Project Office Assembly Integration and Production

A. Assembly Integration & Production Systems Engineering & Integration

1. The contractor shall participate in planning, definition, and documentation of the production of an integrated, verified, and validated Orion vehicle.
2. The contractor shall participate in and perform special studies for Assembly Integration & Production Systems Engineering & Integration.
1.3
RESERVED-SAFETY RELIABILITY AND QUALITY ASSURANCE
1.4
TECHNOLOGY DEVELOPMENT
A. Advanced Development Project Integration

1. The contractor shall provide planning, coordination, and review of products for Advanced Development project reviews such as Systems Definition Review  and PDR.
2. The contractor shall coordinate identification of risks and development risk mitigation plans associated with the Advanced Development Projects.
3. The contractor shall coordinate tasks performed by other Orion Project Office Offices in support of Technology Development including resource analysis, scheduling and schedule assessments, baseline and reference data management, web and Windchill expertise, and board/panel administrative support.
4. The contractor shall track and report status on actions for support, development, and review of Advanced Development Projects related program CRs. Responsibilities include preparing materials and decision packages for program reviews, external reviews, audits, presentations, and technical papers, and performing associated records management.
5. The contractor shall participate in reviews of ECPs.

1.5
RESERVED
1.6
ORION PROJECT OFFICE SPACECRAFT DEVELOPMENT
1.6.1
Crew Module

1.6.1.1
Crew Module Management and Administration

A. Crew Module Office Management & Administration

1. The contractor shall perform planning and coordination for the Crew Module Office efforts (including task agreements).
2. The contractor shall develop a process and disciplined approach to be used for assessing, documenting and tracing achievability of the emerging set of Orion Project Office requirements (i.e., the assessment of whether the Orion Project Office requirements suite can be fully realized in the current spacecraft design, as designs are updated).
3. The contractor shall analyze, document and report status on Orion Project Office achievability of the emerging set of requirements (i.e., status on the assessment of how the Orion Project Office requirements suite is being realized in the current spacecraft design).
4. The contractor shall participate in and perform special studies for the Crew Module Office.
5. The contractor shall participate in technical reviews of ECPs.

6. The contractor shall provide planning, coordination, and review of products for programmatic and engineering reviews, such as PDR, CDR, and Design Certification of hardware and software.

7. The contractor shall coordinate tasks performed by other Orion Project Office offices in support of the Crew Module Office, including resource analysis, scheduling and schedule assessments, baseline and reference data management, web and Windchill expertise, and board/panel administrative support.
8. The contractor shall track and report status on actions for support, development, and review of Crew Module Office related program CRs. Responsibilities include preparing materials and decision packages for program reviews, external reviews, audits, presentations, and technical papers, and performing associated records management.  The contractor shall participate in reviews of ECPs.
1.6.1.2 Crew Module Systems Engineering and Integration
A. Integrated Crew Module Architecture & Engineering
1. The contractor shall perform tasks for the systems engineering and integration of Crew Module across all aspects of the Crew Module development efforts.  Responsibilities include integration of Crew Module discipline-specific efforts to manage the overall integrated crew module architecture definition and engineering functions.

2. The contractor shall perform analysis to determine the proper allocation and traceability of Orion Project Office requirements within the Crew Module Office.
3. The contractor shall provide independent assessment and validation of Crew Module subsystems and components required to meet Orion Project Office module-level and interface requirements.
4. The contractor shall perform tasks such as data collection, review and comments to facilitate the definition and documentation of the Crew Module Interface Control Documents (ICDs).
5. The contractor shall provide assistance to technical discipline experts in understanding and implementing requirements.

1.6.1.3
Reserved - Crew Module Subsystems

1.6.1.4
Crew Module Government Furnished Equipment Products

A. Government Furnished Equipment Product Development & Integration

1. The contractor shall provide planning, coordination, and review of products for programmatic and engineering reviews, such as PDR, CDR, and Design Certification of hardware and software.

2. The contractor shall coordinate tasks performed by other Orion Project Office offices in support of the Crew Module Office, including resource analysis, scheduling and schedule assessments, baseline and reference data management, web and Windchill expertise master support, and board/panel administrative support.
3. The contractor shall track and report status on actions for support, development, and review of Crew Module Office related program CRs. Responsibilities include preparing materials and decision packages for program reviews, external reviews, audits, presentations, and technical papers, and performing associated records management.
1.6.1.5 Crew Module Test and Verification
A. Test & Verification of Crew Module ADP/GFE
1. The contractor shall develop criteria and methodologies for requirements verification.
2. The contractor shall develop strategies for verification of Crew Module architecture requirements, interface requirements and program controlled requirements that are allocated to elements and projects.
3. The contractor shall perform developmental test planning and implementation for Crew Module Office related interface requirement and design definition.
4. The contractor shall identify and perform tasks to arrange facilities and support assets for interface and integration tests.

1.6.1.6 Crew Module Assembly, Integration and Production

A. Assembly, Integration and Production of Crew Module Flight Test Article & Crew Module Ground Support Equipment
1. The contractor shall participate in the definition and documentation of the integrated Crew Module certification and acceptance process. Responsibilities include preparing materials and decision packages for program reviews, external reviews, audits, presentations, and technical papers, and performing associated records management.
2. The contractor shall participate in development and documentation of assembly and integration requirements with requirements owners.
3. The contractor shall analyze, develop, document, and provide implementation recommendations for hardware and software integration and test strategies covering acceptance and sustaining engineering.

4. The contractor shall participate in processing, integration and checkout facility and equipment interface development testing and verification.

1.6.5
Software
A. Orion Project Office Software

1. The contractor shall perform planning, definition, and documentation of the systems engineering and integration processes for Orion Project Office spacecraft software.
1.7
RESERVED
1.8
RESERVED
1.9
RESERVED
1.10
ORION PROJECT OFFICE TEST & VERIFICATION (T&V)
1.10.1
T&V Management and Administration
A. T&V Office Development & Management

1. The contractor shall analyze, assess and participate in long-range project planning for the Orion Project Office’s master verification strategy for all flight and ground-interface systems.
2. The contractor shall coordinate with other offices within the Constellation program and projects to establish content, schedule, cost, deliverables, and services.
3. The contractor shall perform planning and coordination for the T&V Office efforts (including task agreements).
4. The contractor shall perform planning such as master integration planning and programming design for projects, taking into account feasibility, cost and economics.
5. The contractor shall track actions for development, and review of T&V related CRs.  Responsibilities include preparing material and decision packages for project reviews, external reviews, audits, presentations, and technical papers, and performing associated records management.
6. The contractor shall perform technical reviews and integrated assessments of discipline expert inputs.
7. The contractor shall develop and document criteria and methodologies for T&V requirements verification.
8. The contractor shall provide planning, coordination, and review of products for Programmatic and Engineering Reviews such as PDR, CDR, and Design Certification of hardware and software.
9. The contractor shall participate in the definition and documentation of T&V systems engineering processes. 
1.10.2
Verification Management

A. Project Requirements Verification Development & Management

1. The contractor shall coordinate, develop, integrate, maintain, and manage of the Crew Exploration Vehicle Master Verification Plan, CxP 72097, Systems Requirement Document  verification requirements, and the Verification Logic Network.
2. The contractor shall participate and coordinate the Verification Closure process.  Responsibilities include preparing material and decision packages for program reviews, external reviews, audits, presentations, and technical papers, and performing associated records management for the Verification Closure process.
3. The contractor shall participate in the definition and management of the integrated spacecraft certification and acceptance process. 
4. The contractor shall provide recommendations and guidance to requirement owners in development of verification requirements.
5. The contractor shall participate in technical reviews of ECPs.
6. The contractor shall perform technical reviews and integrated assessments of discipline expert inputs.
7. The contractor shall develop and document criteria and methodologies for requirements verification.
1.10.3
Integrated T&V
A. Ground Testing Integration

1. The contractor shall develop strategies for verification of all Orion Project Office architecture requirements, interface requirements and program controlled requirements that are allocated to elements and projects.
2. The contractor shall plan development testing activities for requirements and design definition activities.
3. The contractor shall provide T&V coordination with Constellation SE&I and T&V groups and system and discipline teams to develop the teams integrated T&V strategies.
4. The contractor shall develop and provide a plan for representing the end-to-end, logical relationships (dependencies) between verification tasks, activities, and events into Verification Activity Implementation Networks.
5. The contractor shall develop integrated hardware and software T&V requirements objectives, plans and agreements with system integration groups and architecture teams.
6. The contractor shall develop, recommend, and implement hardware and software integration and test strategies covering early development through certification and sustaining engineering.
7. The contractor shall perform developmental test planning and implementation for interface requirement and design definition.
8. The contractor shall perform tasks to enable processing, integration and checkout facility and equipment interface development testing and verification.
9. The contractor shall participate in definition and documentation of interface tooling and test equipment requirements.
10. The contractor shall participate in technical reviews of ECPss.
11. The contractor shall perform technical reviews and integrated assessments of discipline expert inputs.
12. The contractor shall develop and document criteria and methodologies for requirements verification.
1.10.4
Facilities
A. Facilities Development, Management, and Integration

1. The contractor shall assess and report progress on the development (design and construction), management, and maintenance of the CEV Avionics Integration Laboratory (CAIL), the CEV Exploration Electrical Power System (EPS) Testbed (EEST), and other  test facilities..
2. The contractor shall perform processing, integration and checkout facility and equipment interface development testing and verification.
3. The contractor shall participate in definition and documentation of interface tooling and test equipment requirements.
4. The contractor shall perform tasks for identification, arrangement and preparation of facilities and associated assets for interface and integration tests.
5. The contractor shall identify and arrange for facilities and associated assets needed for Orion Project Office flight tests.
6. The contractor shall participate in technical reviews of ECPs.
7. The contractor shall perform technical reviews and integrated assessments of discipline expert inputs.
8. The contractor shall develop and document criteria and methodologies for requirements verification.
1.10.5
Ground Test Pathfinder Hardware

A. Government Hardware Development for Ground Test

1. The contractor shall participate in technical reviews of ECPs.
2. The contractor shall perform technical reviews and integrated assessments of discipline expert inputs.
3. The contractor shall develop and document criteria and methodologies for requirements verification.

1.10.6
Flight Test
A. Flight Test Development, Integration, and Management

1. The contractor shall provide T&V coordination with Constellation SE&I and T&V groups and system and discipline teams to develop the teams integrated T&V strategies.
2. The contractor shall participate in preparation and development of flight element integration testing requirements and plans.
3. The contractor shall provide inputs to the definition of final pre-flight checkouts and switch list requirements.
4. The contractor shall develop document, recommend and implement Orion Project Office T&V Office flight testing strategy. Formulate flight testing objectives, requirements and plans in collaboration with Constellation and Orion Project Office system integration and verification strategists and with participating element projects.
5. The contractor shall perform planning of Orion Project Office validation flight tests performed to confirm that systems being deployed are able to accomplish the mission elements they intended to satisfy.
6. The contractor shall plan and document integrated safety and crew survival-function flight testing, such as ascent abort testing and assignment of flight testing requirements to elements.
7. The contractor shall identify and arrange for facilities and associated assets needed for Orion Project Office flight tests.
8. The contractor shall participate in technical reviews of ECPs and CRs.
9. The contractor shall provide technical reviews and integrated assessments of discipline expert inputs.
10. The contractor shall develop and document criteria and methodologies for requirements verification.
1.10.7
Special Studies –  T&V
A. Special Studies

1. The contractor shall perform special studies in support of the T&V office.
2. The contractor shall develop and design analysis tools.
3. The contractor shall serve as technical advisor and consultant to the tools, processes and training chief on such matters as overall T&V processes and tools.
1.11
RESERVED-EDUCATION AND PUBLIC OUTREACH
2.0
ADVANCED PLANNING OFFICE (APO)
The contractor shall perform tasks for the Johnson Space Center advanced planning effort across all aspects of the advanced planning development and implementation, core competency identification and technology investment recommendations.
A. Advanced Planning Development and Implementation

1. The contractor shall develop and document a 15 to 25-year JSC Advanced Plan and associated Business Plan.
2. The contractor shall identify future JSC core competencies required to enable the above referenced plans.
3. The contractor shall provide methodology for technology gap analysis and selection criteria for potential new technology development.
4. The contractor shall develop and maintain a JSC technology portfolio.
5. The contractor shall provide all products necessary for a monthly management review of the JSC Advanced Plan and the JSC technology portfolio.  Products shall include technical, cost, and schedule status as well as risk assessment(s) if applicable.
6. The contractor shall develop and maintain APO website.
7. The contractor shall serve as technical information representative.
8. The contractor shall perform trade studies for the technology investment selection process.
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