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DELIVERY ORDER NUMBER:
123

DELIVERY ORDER TITLE:  Constellation Training Facility (CxTF) Design and Development

PERIOD OF PERFORMANCE:  October 1, 2010 to September 30, 2011

ESTIMATED TOTAL LABOR HOURS (PRIME & SUB) FTEs:  250,000

SOW: 3.2.5 

TASK OVERVIEW:  The Constellation Training Facility (CxTF) is a project intended to provide, through the implementation of simulation technologies, capabilities to train crew and flight controllers on the operational behavior of Constellation Program vehicles and the safe execution of Constellation missions.  The scope of the CxTF simulations will range from simulators of single vehicle systems to fully integrated simulation systems of multiple vehicle scenarios.  The scope of training in the CxTF will range from a single mission phase to multiple mission phases over the duration of a flight.  The CxTF will operate in conjunction with the Mission Control Center (MCC), the Space Station Training Facility (SSTF), and other external facilities to provide combined team training capabilities.  This task will provide products and support to the NASA-led development of the facility in the areas of project planning, systems engineering, software development, design, integration, and testing.  

For the purposes of this exercise, the Offeror may assume:
· The timeframe for the performance of this sample delivery order is FY 2011.

· The project is following the systems engineering practices defined in NPRs 7120.5 and 7123.1, tailored for applicability to the development of a training facility.

· Initial Level A and B Requirements formulation is complete.  Occasional updates to the facility requirements will be necessary as user needs evolve and the Constellation Program vehicle designs evolve.  NASA will lead the evolution of the requirements changes.

· Facility and subsystem designs are complete and the project is well into Phase D1-Build/Integration (CDR occurred in FY 2010)

· FY11 scope is limited to CEV to ISS mission capabilities

· Three major threads of scheduled activity are occurring during this fiscal year: development and testing of various Part Task Trainers (PTTs), development, integration, and testing of a Full Task Trainer (FTT) to support flight control team training, and development, integration, and testing of a Full Task Trainer with crew training capabilities to support full flight controller and flight crew team training.

· Development and deployment of the facility PTTs will occur in advance of FTT development and deployment.  A subset of the eventual PTT inventory will be needed to support flight controller training at least six months prior to the Ares I-Y developmental flight.  Priority will be placed on those systems exercised during the Ares I-Y flight.  Development of additional part task training capability will be performed to support flight crew and flight controller training objectives in subsequent developmental cycles.

· A first Orion FTT is under development to support flight control team training one year prior to the Orion 1 test flight.  The major project milestone in this fiscal year for this FTT will be the System Integration Review (SIR) in April 2011.  At the CxTF SIR for the first FTT, the development and integration of the software and hardware subsystems that comprise the FTT will be certified as complete so that the training device is completely integrated in a stand-alone mode and is ready for integration with external facilities such as the Mission Control Center (MCC) and Space Station Training Facility (SSTF.)
· A second Orion FTT is under development to support crew and flight controller training one year prior to the Orion 2 test flight.  The primary difference between this FTT and the first is the addition of a crew station to support crew training.  The facility Test Readiness Review (TRR) and the associated start of facility verification will occur at the beginning of the next fiscal year followed closely by the facility System Acceptance Review (SAR) and start of user validation/acceptance activities.  Therefore, activities in this fiscal year will include preparations for TRR and SAR.  At the CxTF TRR, the facility is declared ready for integrated testing with external facilities.  For purposes of this exercise, the Offeror may assume that the System Acceptance Review (SAR) verifies that all testing (trainer and external devices) is complete.  This is the official handover to the instructors, but training does not yet begin.
· Vehicle simulations for the FTT and PTTs are provided as GFP/GFE.

· A high level of commonality is sought between the PTTs and FTTs.

· A high level of commonality is sought between CxTF and MCCS computational platforms and user interfaces.

TECHNICAL REQUIREMENTS: 

The offeror shall describe how it will perform the following activities in compliance with facility requirements:

Sub-Task 1:  Project Management and Control

The offeror shall describe how it will: 

1. Assess, make recommendations to, and maintain the CxTF project schedule on a monthly basis.

2. Assess, make recommendations to, and maintain the CxTF risks and mitigation plans on a monthly basis in accordance with DRD-FDOC-0003.

3. Assess and make recommendations to the FY Operating Plan (FY Op Plan) and Planning, Programming, Budgeting, and Execution (PPB&E) in accordance with DRD-FDOC-0012.

4. Draft, modify, maintain, and publish project documentation.

5. Provide a Monthly Contract Management Status Report in accordance with the instructions of DRD-FDOC-0012 of the contract.

6. Provide a Weekly Activity Report (WAR) to the COTR in accordance with the instructions of DRD-FDOC-0012 of the contract, and an electronic copy of the WAR to the NASA Delivery Order Manager.

For purposes of this exercise, the offeror may assume the following Deliverable Dates:

1. CxTF project schedule 





Once per month

2. Risk List and Mitigation plans 




Once per month

3. PPB&E assessment and recommendations 


3/1/2011

4. Monthly Status Report





Once per month

5. Weekly Status Report to COTR




Once per week

6. Weekly electronic Status Report to Delivery Order Manager 
Once per week

Sub-Task 2:  CxTF System Architecture

The offeror shall describe how it will: 

1. Assess, make recommendations to, and maintain the documentation of the CxTF system architecture.  Elements of the system architecture to be assessed, maintained, and documented shall include, but are not limited to:

a. Identification of all hardware and software configuration items

b. Identification of all types of training devices (i.e. full task trainers, part task trainers and stand-alone trainers)

c. Identification of facility resources. 

d. Identification of internal and external interfaces

For purposes of this exercise, the offeror may assume the following Deliverable Dates:

2. CxTF System Architecture (Update 1)

06/20/2011

3. CxTF System Architecture (Update 2) 

09/12/2011

Sub-Task 3:  CxTF Systems Engineering and Integration

The offeror shall describe how it will:

1. Execute the CxTF Change Control Process in accordance with the Change Control Process and Plan submitted in accordance with DRD-FDOC-0043

2. Maintain the CxTF configuration in accordance with the Configuration Management Plan submitted in accordance with DRD-FDOC-0044.

3. Maintain and, as directed by the CxTF Project Manager or his/her designee, modify the CxTF Level A and B Requirements in accordance with DRD-FDOC-0045

4. Maintain and, as directed by the CxTF Project Manager or his/her designee, modify the CxTF-specific implementation of Systems Lifecycle Process in accordance with DRD-FDOC-0047

5. Perform a program integration function by gathering data from external sources such as other Constellation projects and Constellation Level II & III and assessing the relevance and applicability of the data for use in the CxTF.

6. Execute Information Technology (IT) planning in accordance with DRD-FDOC-0010

7. Computational platform specification and procurement with a goal of commonality with Mission Operations platforms

8. Assess products and make recommendations to Constellation Program Mission Operations Project (MOP) working groups in support of CxTF development activities as directed by the delivery order manager
For purposes of this exercise, the offeror may assume the following Deliverable Dates:

1. CxTF Control Board






Weekly

2. CxTF configuration updates





As required

3. CxTF Requirements updates





As required

4. CxTF life cycle updates





As required

5. CxTF IT Plan







3/15/2011

6. MOP Level III Product Assessment #1



1/18/2011

7. MOP Level III Product Assessment #2



6/20/2011

8. MOP Level III Product Assessment #3



9/12/2011

Sub-Task 4:  Development and Integration of the Full Task Trainer Crew Station

The offeror shall describe how it will:
1. Integrate government-provided Display and Control Units into the government-provided crew station shell.

2. Specify, procure, and integrate flight similar switches, hand controllers, and other cockpit hardware into the crew station shell.

3. Develop software to read cockpit switch and hand controller positions and drive cockpit indicator lights and gauges.

4. Develop software to interface the crew station to the government-provided CEV simulation. 

5. Maintain a schedule to track activities associated with this activity.

6. Provide weekly status and schedule inputs to NASA Project Management for this activity in accordance with DRD-FDOC-0012

For purposes of this exercise, the offeror may assume the following Deliverable Dates:
1. CxTF FTT crew station with hardware fully integrated 


3/1/2011

2. CxTF FTT crew station with software integrated and test routines
5/1/2011

3. CxTF FTT crew station integrated with CEV simulation


7/1/2011

Sub-Task 5:  Facility Management System Software Development and Integration

The offeror shall describe how it will:
1. Develop, integrate, and test software to provide for the control of part task and full task trainer operations
2. Develop, integrate, and test software to provide a malfunction insertion capability into the CEV and CLV vehicle simulations
3. Develop, integrate, and test software to provide information displays for instructor monitoring of simulated vehicle and student performance
4. Integrate existing display and applications from the Mission Control Center into the facility
5. Maintain a schedule to track activities associated with this activity
6. Provide weekly status and schedule inputs to NASA Project Management for this activity in accordance with DRD-FDOC-0012
For purposes of this exercise, the offeror may assume the following Deliverable Dates:
1.  Developed, integrated, and tested simulator operations software
3/1/2011

2.  Developed, integrated, and tested malfunction insertion displays
6/20/2011

3.  Developed, integrated, and tested instructor stations


6/20/2011

4.  Integrated and tested MCC applications and displays


6/20/2011

Sub-Task 6:  Facility Test & Verification 

The offeror shall describe how it will: 
1. Assess and make recommendations to the CxTF Test and Verification Plan, reconciling any differences between the FDOC Facility and Systems Test and Verification Plan (DRD-FDOC-0050) submitted at FDOC contract start and the Constellation Program Mission Operations Project Master Integrated Verification Plan (MIVP.)
2. Assess and make recommendations for verification of CxTF training requirements for both Level A and Level B requirements. 

3. Create Test and Verification Procedures for facility systems and subsystems identified by the NASA Project Manager or his/her designee in accordance with DRD-FDOC-0051
4. Provide a Facility and Systems Test and Verification Report  in accordance with DRD-FDOC-0052
5. Maintain a schedule to track activities associated with this activity

6. Provide weekly status and schedule inputs to NASA Project Management for this activity in accordance with DRD-FDOC-0012

For purposes of this exercise, the offeror may assume the following Deliverable Dates:
1. CxTF Test and Verification Plan (preliminary)
10/30/2010

2. CxTF Test and Verification Plan (final)
12/1/2010

3. CxTF verification requirement recommendations 
3/1/2011

4. CxTF Test and Verification Procedures
4/2/2011

5. CxTF Test and Verification Report
9/20/2011

Sub-Task 7:   Integration of the FTT with the Mission Control Center (MCC)
The offeror shall describe how it will:
1. Maintain and, as necessary modify, a mutually agreed-to Interface Control Document with the MCC in accordance with DRD-FDOC-0046
2. Develop interface software for and establish physical connections with the MCC for the purposes of conducting team training

3. Maintain a schedule to track activities associated with this activity

4. Provide weekly status and schedule inputs to NASA Project Management for this activity in accordance with DRD-FDOC-0012

For purposes of this exercise, the offeror may assume the following Deliverable Dates:
1. Demonstrate ability to send simulated vehicle telemetry to MCC
1/18/2011

2. Demonstrate ability to receive simulated vehicle commands from the MCC

3/1/2011

3. Complete CxTF to MCC interface testing for FTT 1
9/15/2011

Sub-Task 8:  Integration of the CxTF with the Mission Operation Reconfiguration System (MORS)

The offeror shall describe how it will:
1. Maintain and, as necessary modify, a mutually agreed-to Interface Control Document with the MORS Project in accordance with DRD-FDOC-0046
2. Develop interface software for and establish physical connections with MORS for the purposes of updating the CxTF flight software, initial conditions loads, and telemetry and command definitions in a way that maintains a compatible configuration with the flight vehicles and Mission Control Center

3. Maintain a schedule to track activities associated with this activity

4. Provide weekly status and schedule inputs to NASA Project Management for this activity in accordance with DRD-FDOC-0012

For purposes of this exercise, the offeror may assume the following Deliverable Dates:
1. Demonstrate ability to receive and integrate vehicle flight software products

1/18/2011

2. Demonstrate ability to receive and integrate MCC command and telemetry definitions     6/12/2011

3. Complete CxTF to MORS interface testing
9/15/2011

Sub-Task 9:  Integration of the CxTF FTT with the Space Station Training Facility (SSTF)
The offeror shall describe how it will:
1. Maintain and, as necessary modify, a mutually agreed-to Interface Control Document with the SSTF in accordance with DRD-FDOC-0046
2. Develop interface software for and establish physical connections with the SSTF for the purposes of conducting combined team training

3. Maintain a schedule to track activities associated with this activity

4. Provide weekly status and schedule inputs to NASA Project Management for this activity in accordance with DRD-FDOC-0012

For purposes of this exercise, the offeror may assume the following Deliverable Dates:
1. Demonstrate ability to receive and integrate vehicle ISS vehicle states into the CxTF FTT simulation
1/18/2011

2. Demonstrate ability to send simulated CEV vehicle states to the SSTF
3/17/2011

3. Complete CxTF to SSTF interface testing
9/15/2011

Sub-Task 10:  CxTF Infrastructure and Hardware

The offeror shall describe how it will:

1. Develop and maintain a CxTF prototyping and development environment.

2. Develop and maintain the CxTF simulation host computing platforms

3. Develop and maintain the CxTF computing networks

4. Develop and maintain the CxTF software production environment

5. Develop and maintain the CxTF ancillary equipment such as timing equipment, redundant data storage, and front end processors.
6. Integrate computer platforms, networks, and ancillary equipment required to produce functional computational systems in support of the CxTF and associated training devices.
7. Perform the system administration and security administration functions of all CxTF computational systems.
For purposes of this exercise, the offeror may assume the following Deliverables Dates:

1. CxTF System Architecture (Update 1)
06/20/2011

2. CxTF System Architecture (Update 2) 
09/12/2011

Sub-Task 11:  Integration of the GFE vehicle simulations into the facility

The offeror shall describe how it will:

1. Integrate the government-provided vehicle simulations into the CxTF computational infrastructure

2. Maintain a schedule to track activities associated with this activity

3. Provide weekly status and schedule inputs to NASA Project Management for this activity in accordance with DRD-FDOC-0012

For purposes of this exercise, the offeror may assume the following Deliverables Dates:

1. Simulation integration Plan





10/18/2010
2. Demonstration of simulation operation in CxTF



12/1/2010
Sub-Task 12:  Preparations for Facility Operations

The offeror shall describe how it will:

1. Establish plans, procedures, work instructions, and other documentation to provide for the operations of the CxTF and associated training devices.  This effort shall include facility scheduling, console operations, system administration, logistics, and the maintenance of operations documentation.

2. Establish plans, procedures, work instructions, and other documentation to provide for the maintenance of operational systems in the facility.

For purposes of this exercise, the offeror may assume the following Deliverables Dates:

1. CxTF Operations Plan






1/18/2011

2. CxTF Work Instructions






3/25/2011

3. CxTF Maintenance Procedures





6/11/2011

Sub-Task 13:  System Integration Review (SIR – 4/11)

The offeror shall describe how it will:

1. Assess and make recommendations to the System Integration Review package.

2. Assess and make recommendations to the disposition of the SIR RIDs

For purposes of this exercise, the offeror may assume the following Deliverable Dates:

1. SIR package







3/30/2011

2. SIR RID Review Recommendations




4/30/2011

Sub-Task 14:  Test Readiness Review (TRR - 11/11)

The offeror shall describe how it will:

Assess and make recommendations to the Test Readiness Review package.

For purposes of this exercise, the offeror may assume the following Deliverable Dates:

TRR package








9/30/2011

Sub-Task 15:  System Acceptance Review (SAR - 12/11)

The offeror shall describe how it will:

Assess and make recommendations to the System Acceptance Review package.

For purposes of this exercise, the offeror may assume the following Deliverable Dates:

SAR package








9/30/2011

L-2.1

