Statement of Objectives for the Crew Exploration Vehicle

1.0 Scope

On January 14, 2004, the President of the United States directed the National Aeronautics and Space Administration (NASA) to embark on a robust space exploration program that will advance the Nation’s scientific, security, and economic interests.  To meet the goals and objectives of our new vision, NASA plans to deploy a set of systems, large and small, that will be integrated into a “System of Systems”.  This includes Earth-to-orbit and in-space transportation systems, systems required for human health and performance, and robotic systems that will assist humans as they travel and explore.

An anchoring capability of this program is a Crew Exploration Vehicle (CEV) that will carry human crews from Earth into space and back again. Coupled with transfer stages, landing vehicles, and surface exploration systems, the CEV will serve as an essential component of an architecture that supports human voyages to the Moon and beyond.

The scope of this effort provides for the acquisition of the Crew Exploration Vehicle (CEV).  The CEV acquisition will utilize a phased approach.  Phase 1 of the acquisition calls for a minimum of two contractors to develop and demonstrate a flight test in 2008 that minimizes risk for the CEV to be delivered in 2014.  The contractors shall participate in a NASA led System Requirements Review (SRR) and shall execute a System Definition Review (SDR) followed by a Preliminary Design Review (PDR) for design of the human-rated CEV.  Phase 1 ends with a planned down select to a single prime contractor in late 2008.

Phase 2 of the CEV acquisition calls for a single Contractor to complete the development, test, and deployment of a human-rated CEV system capable of meeting CEV Spiral 2 requirements as a threshold, with an objective of meeting CEV Spiral 3 requirements.  After completion of phase 2 the contractor shall provide as Government options, sustaining engineering services and production capability to support additional flights and additional CEV spacecraft.  The Government reserves the right to perform a down select at any time and to not select either contractor after 2008.

2.0 CEV Program Objectives

1. Ensure that the CEV is designed from the outset as a key element of the Constellation “System of Systems”.

2. Ensure the capabilities of the CEV can be expanded in a sustainable and affordable manner as new technology becomes available and new missions are defined.
3. Optimize crew safety within the limitations of meeting system performance requirements.
4. Design and execute a meaningful risk mitigation program that culminates in a PDR and demonstration flight by the end of calendar year 2008.

5. Deliver a quality design that ensures simplicity and addresses all aspects of human spacecraft development, certification and operations.

6. Execute a flight in 2014 of a CEV meeting Spiral 2 CEV requirements with an objective of meeting Spiral 3 CEV requirements.

7. Perform to an established cost, schedule and technical baseline.

8. Maximize the use of existing technology in the design of the CEV.

9. Base the vehicle design on an Open Systems Architecture.
10. Simplify the interface design between the CEV and Launch System to optimize integration. 
11. Certify by test to the maximum extent possible.

12. Develop technology portfolios and define requirements for advanced development projects for technology insertion.

13. Design the CEV spacecraft and ground systems to achieve innovative and streamlined operations.

3.0 Definitions

Spiral 1 encompasses the capabilities necessary to deliver a transportation system for human space flight operations into low Earth orbit and provide robotic exploration of the lunar environment no later than 2014.  The crew transportation system as procured in Spiral 1 is on the development path for use in the Spiral 2 system of systems.

Spiral 2 encompasses the capabilities necessary to execute extended duration human lunar exploration, and robotic exploration of the Mars environment as early as 2015, but no later than the year 2020. 

Spiral 3 encompasses the capabilities necessary to execute a long-duration human lunar exploration campaign, and robotic exploration of the Mars environment.  This campaign requires development of extensive lunar surface systems (e.g., habitation and surface power system), and long-duration lunar-vicinity parking capability of the crew transportation system. 

4.0  CEV Technical Objectives

DRAFT Key Performance Parameters (KPPs)
1. CEV spacecraft shall weigh less than (TBD) metric tons.

2. CEV system shall provide an abort capability during all phases of flight.
3. CEV system shall integrate with the Constellation Launch Vehicle to achieve low earth orbit.

4. CEV system shall integrate with the Earth Departure Stage to achieve lunar orbit.

5. CEV system shall integrate with the Lunar Surface Access Module to achieve lunar surface mission objectives.
6. CEV system shall support human life from the Earth’s surface through mission completion on the Earth’s surface.

7. CEV shall support a minimum crew of 4.

DRAFT Tradeable Objectives
1. CEV system shall support anytime abort capability during all mission phases.

2. CEV system shall provide abort capability independent of Launch Vehicle (LV) or Earth Departure Stage (EDS) flight control.

3. CEV system shall be capable of transferring consumables to and from the EDS and the Lunar Surface Access Module (LSAM).

4. CEV system shall provide common hardware and software between equipment built for acceptance testing of the flight system and the ground support equipment used to process the vehicle at the launch site.
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