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2nd Generation RLV Systems Engineering and Risk Reduction 
Background

Safe, low-cost earth-to-orbit space transportation is the key enabler of the commercial development and civil exploration of space. Human space flight remains a hazardous endeavor in spite of advances in aerospace technology.  NASA intends to substantially increase the safety and reduce the resources devoted to routine space operations, thus enabling additional science research, technology development, and exploration activities. NASA has made safe and affordable access to space a top agency priority. 

NASA and other space stakeholders have studied the nation’s diverse space transportation needs and current space launch capabilities in the Space Transportation Architecture Studies (STAS).  STAS considered mission needs, possible launch system architectures that meet the mission needs, and technologies required for development of these architectures.  NASA developed the Integrated Space Transportation Plan (ISTP) to address national needs for civil and commercial space access.  ISTP is a balanced and comprehensive plan that embodies strategies for achieving national goals for earth-to-orbit and in-space transportation operations.  ISTP calls for near-term safety related upgrades to the Space Shuttle, development of systems to meet NASA-unique needs on commercial launch vehicles, Space Launch Initiative risk reduction activities to enable competition for new privately-owned and operated launch vehicles to meet all NASA launch requirements, and development of an Aero-Space Base to develop foundation technology for future space systems. ISTP includes use of the existing launch capabilities until a new Reusable Launch Vehicle (RLV) system is developed.  

NASA’s highest priority goals for the new RLV are improved safety such that the probability of crew loss is reduced to less than one in 10,000 flights, and cost to orbit is reduced to less than $1000 per pound of payload.

NASA formed the Space Launch Initiative (SLI) to coordinate the development of the 2nd Generation RLV architecture.   SLI is focused on reducing the technical and business risks associated with developing a 2nd Generation Reusable Launch Vehicle system.  SLI is built on four principles:

a) Commercial convergence: NASA seeks to maximize the convergence between commercial, NASA, and where possible Department of Defense (DOD) mission needs, technology requirements and operations considerations.  NASA seeks to fly its unique missions on privately owned and operated launch systems within an integrated architecture. 

b) Competition:  NASA seeks to create an environment of competition to assure the best and most innovative ideas are developed and supported by the SLI.  SLI seeks to enable at least two viable commercial competitors in the 2005 timeframe.

c) Assured access:  NASA seeks to provide access to the International Space Station (ISS) on more than one U.S. launch vehicle. Assured access will be facilitated by developing systems flexibility and standardization as keys to enabling access on more than one launch vehicle.  

d) Evolvability: NASA seeks to develop systems that can affordably evolve to meet future mission requirements.

The 2nd Generation Reusable Launch Vehicle (RLV) Program Office will implement SLI. The 2nd Gen RLV Program is supported by NASA Field Centers and is led by the Marshall Space Flight Center.

Introduction

The 2nd Gen RLV program has established two phases to the RLV system engineering and risk reduction effort.  Phase I invites the creativity and ingenuity of industry and academia to participate in research and development activities. NRA8-30 implements Phase I with solicitation for a wide range of research ideas regarding possible RLV architectures and the appropriate risk reduction tasks.  Phase II will provide more focused activities to finalize architecture preliminary design and advanced development of high risk, high priority items.  The 2nd Generation RLV Program Office anticipates that Phase II will be implemented by a separate procurement(s) initiated in mid FY03.  These two phases are intended to substantially reduce the technical, programmatic, and business risks associated with developing safe, reliable, and affordable 2nd Generation RLV architectures. 

A rigorous systems engineering approach will be used by the 2nd Generation RLV Program to ensure thorough development of RLV requirements, trade studies, designs, and risk reduction activities.  The systems engineering approach includes definition and convergence of the mission needs of NASA, industry and where possible DOD.  The approach also includes trade studies, requirements definition, and architecture definition.   Trade studies and systems analyses will identify technologies required for new launch architectures. Risk reduction activities will be prioritized based on architecture technology needs. NASA anticipates that risk reduction activities may require ground and flight demonstration of advanced launch technologies.  

The architecture definition studies will culminate in a detailed System Requirements Review (SRR) by the end of fiscal year 2002.  NASA intends to maintain competition among architecture developers through a follow-on RFP until the decision to proceed with full-scale development is made.  This decision is anticipated to occur at the close of FY 2005.   The Initial Operational Capability (IOC) of the architecture to support NASA’s human space flight needs is required no later than 2010.
The 2nd Gen RLV Program Office has four major objectives that must be met to enable initiation of full scale development in 2005 of 2nd Generation RLV launch systems that meets NASA’s safety and cost goals:

A.
Define national space mission needs from all U.S. stakeholders and customers including commercial interests, NASA, and where possible DOD.  Mission needs will be coordinated in a NASA-managed Level 1 requirements document entitled, “The 2nd Generation RLV Mission Needs Document (MND)”. Mission needs will be categorized by near term (2010 - 2015) needs, and future mission needs beyond 2015.

B.
Converge mission needs into launch system architecture requirements. Derive top-level launch system requirements that converge stakeholder and customer mission needs.  Architecture requirements will be coordinated in a NASA-managed Level 2 Architecture Requirements Document.

C.
Develop system engineering processes and tools to connect risk reduction investments to program goals and architecture requirements.

D.
Mitigate business and technical risks through specific technology risk reduction activities. 

The baseline Level 1 MND is provided in Part I, Common Instructions, Attachment 1.  The baseline Level 1 MND should be used for proposal preparation.  Lower level requirements will be developed under contracts established from this NRA.
NRA8-30 Description

NRA8-30 solicits U.S. industry, educational institutions, nonprofit organizations, and U.S. Government agencies (acting as part of a team led by industry or academia) for a broad range of systems engineering and risk reduction research activities. Offerors may propose a variety of research investigations including integrated RLV architectures, systems engineering approaches, architecture trades, business analysis, and required risk reduction activities.

NASA is interested in a thorough understanding of the total life cycle of RLV architectures. Offerors that propose total architecture solutions shall describe overall architecture development and implementation planning through Initial Operational Capability (IOC) with emphasis on metrics for the full-scale development (FSD) decision. The NRA8-30 solicitation is for systems engineering and architecture definition efforts through Systems Requirement Review and for risk reduction activities that may extend up to the FSD decision as appropriate and required. 

Detailed explanations and instructions for proposing to NRA8-30 are provided in the following areas:


Part I

Common Instructions


Part II 

Program Integration Instructions


Part III

Technical Area Proposal Instructions

Selections will be made in two cycles.  The first cycle will begin following receipt of proposals due on November 27, 2000.  The second cycle will be begin following receipt of proposals due on November 15, 2001.  All or part of a proposal may be selected for negotiations leading to possible award unless the offeror requests otherwise. 
Participation in this NRA is open to all organizations or teams of organizations from industry (traditional and non-traditional), educational institutions, nonprofit organizations (includes not-for-profit organizations), and U.S. Government agencies (acting as part of a team led by industry academia, or non profit organizations).  Multiple awards are anticipated as a result of this NRA.  Awards in Technology Areas may be consolidated into a single contract or awarded separately.  A briefing for potential offerors will be held on October 13, 2000, at the Marshall Space Flight Center (MSFC) in Building 4200, Morris Auditorium, beginning at 9:00a.m. CST. Communication (for each cycle) concerning this NRA, from release of final to receipt of proposals, between the parties submitting proposals and the Government, shall be made through the MSFC contracting officer.  Communications concerning this NRA from receipt of proposals through selection shall be made through the cognizant contracting officer(s).

Notwithstanding the above, Government organizations and others collaborating to submit a joint proposal (under Part I, Attachment 8) may communicate with each other as needed.  A proposal that is scientifically and programmatically meritorious, but cannot be accepted during its initial review under an NRA because of funding limitations, may be included in subsequent reviews unless the offeror requests otherwise.  Proposals will be evaluated by peer and/or technical review panels. Evaluation, selection and award may occur for up to one year following the receipt of proposals in response to this NRA.

This NRA and related documents may be obtained over the Internet, in Microsoft Office Suite format, at http://nais.msfc.nasa.gov/home.html.

NRA Number:



NRA 8-30

Proposals Due:



November 27, 2000
(Cycle 1)







By 3:30 P.M. CST





(see part I, section 5.3.5.2 for further instructions)






November 15, 2001 (Cycle 2)







3:30 P.M. CST

Submit Proposals to:
See Part I, Common Instructions, for proposal submittal information.

Copies Required:
See Part I, Common Instructions, for proposal submittal information.

Selecting  Official:











MSFC Center Director

Obtain additional information from:

Program Technical Lead:


Danny Davis

TD20







Marshall Space Flight Center, AL 35812







(256) 544-3145, fax 256-544-5095







danny.davis@msfc.nasa.gov







*for TA Technical Lead see appendices

 Contracting Officer:



Cynthia B. Hollingsworth, Code PS51-B








Marshall Space Flight Center, AL 35812







(256) 544-1656, fax 544-6062







cynthia.hollingsworth@msfc.nasa.gov

Technical information and guidance needed to prepare proposals in response to this NRA are provided in the enclosures as noted below.

Your interest in participating in this effort is appreciated.

Stephen P. Beale

Procurement Officer

Enclosures:

Part I, Common Instructions and attachments

Part II Program Integration Instructions

Part III, Technology Area Proposal Instructions and Appendices
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