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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 2006 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 Generation RLV Program is supported by NASA Field Centers and is led by the Marshall Space Flight Center.

Introduction

The 2nd Generation 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, Cycles I and II, 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 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 calendar 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 2006.   The Initial Operational Capability (IOC) of the architecture to support NASA’s human space flight needs is required no earlier than 2010- 2012.
The 2nd Generation RLV Program Office has four major objectives that must be met to enable initiation of full scale development at the end of 2006 for 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 Level 1 Requirements.”  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 Requirement is provided in Part I, Common Instructions, Attachment 1.  The baseline Level 1 Requirement should be used for proposal preparation.  Lower level requirements will be developed under contracts established from this NRA.
NRA8-30 Cycle II Description

NRA8-30 Cycle II 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.

The NRA8-30 solicitation is 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 Cycle II are provided in the following areas:


Part I

Common Instructions

Part II 
Program Integration Instructions-Not Applicable to     Cycle 2


Part III

Technical Area Proposal Instructions

Selections will be made in two cycles.  The first cycle of awards is now complete.  This second cycle focuses on risk reduction in technology gaps identified during risk mitigation activities by the 2nd Generation Program Office. The Cycle II schedule is for issuance of the final amendment in the middle of January, 2002 and receipt of proposals in two steps:  Relevant Experience and Past Performance (REPP) Questionnaire submittals are due on March 6, 2002 with all remaining parts of the proposals due on March 27, 2002.  Contract awards are anticipated in September 2002.

This amendment replaces the previous version of NRA 8-30, as amended, in it’s entirety.  The general structure of the NRA has not changed.  Please note that changes from the Cycle 2 draft (Amendment 7) are annotated by change bars on the right margin as well as a red font. However, the Technology Areas for this cycle are now reduced to TA8, Propulsion, TA9 NASA Unique, TA10 Flight Demonstrations and plus a new TA11, Integrated Ground Testing and Simulation Risk Reduction.  Part 1, Common Instructions, has been modified to reflect the technology areas of interest and also to incorporate lessons learned in Cycle 1.  Offerors are encouraged to review the entire document carefully with special emphasis on Part 1 Section 5.3.9, Cost Instructions, Part 1 Attachments, and Part III, Technology Areas.  The following is a synopsis of the changes for the Part 1, Attachments:

(  Attachment 1 Level 1/Design Reference Missions

(  No change from Amendment 7.

(  Attachment 2 NASA-Led Task Descriptions

(  No change from Amendment 7.

(  Attachment 3 Standard WBS Structure and Dictionary

(  No change from Amendment 7.

(Attachment 4 Data Requirements (DRs) Policy

    (   Updated: DRLs for each TA will be contained in the model DPD. The DPD documents will be provided in an amendment not later than the end of January.

(  Attachment 5 Standard Design Review Content

-No change from Amendment 7.

(  Attachment 6 Mailing Addresses 

 (  No change from Amendment 7.

(  Attachment 7 Past Performance Questionnaire

(  No change from Amendment 7.
(Attachment 8 Guidelines For Preparation and Submittal of Center  Commitments (Task Agreements)

(  No change from Amendment 7.

(  Attachment 9 Government Points of Contact 

 (  No change from Amendment 7.

(  Attachment 10 Guidelines for Contract Selection

- No change from Amendment 7.

(  Attachment 11- 18 Model Contracts and Reps and Certs

    ( The model contracts will be provided in an amendment not later than the end of January.

(  Attachment 19 Element of Costs Details

    (  Admin change only.

(  Attachment 20 Subcontractor Information

- No change from Amendment 7.

Part II is not applicable to Cycle II.

Part III is changed to update to the four TA’s now under consideration.

Questions or comments to this amendment are due not later than 3:30 on February 13, 2002 to the Contracting Officer identified below. Electronic submission is preferred in e-mail text or Microsoft Word format. All questions or comments will be considered and answered via amendment on or about February 20, 2002.

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.  All or part of a proposal may be selected for negotiations leading to possible award unless the offeror requests otherwise. 
A briefing for potential offerors will be held on January 22, 2002, at the Marshall Space Flight Center (MSFC) in Building 4200, Morris Auditorium, beginning at 1:00 p.m. CST. Communication concerning this NRA, from release of this Amendment 8, 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 and selection 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:



(Cycle II)
REPP –March 6, 2002

By 3:30 P.M. CST

March 27, 2002








By 3:30 P.M. CST





(see part I, section 5.3.5.2 for further instructions)
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:
Associate Administrator for the Office of Aerospace Technology

Obtain additional information from:

Program Technical Lead:




Bart Graham/ TD20

Marshall Space Flight Center, AL 35812







(256) 544-0499, fax 256-544-5095







Bart.Graham@msfc.nasa.gov







*for TA Technical Lead see appendices

Contracting Officer:



Earl Pendley, Code PS53-A








Marshall Space Flight Center, AL 35812







(256) 544-2949, fax 544-6062







george.pendley @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 –Not Applicable to Cycle II

Part III, Technology Area Proposal Instructions and Appendices
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1.0
Overview

1.1
General

Instructions for proposing to the NRA8-30 Cycle II solicitation are contained in two parts: Part I, Common Instruction and Part III, Technology Area Proposal Instructions (Cycle I Part II is not applicable for Cycle II). 

Part I contains common instructions and evaluation factors.   These instructions apply when preparing proposals for all sections of this NRA and includes the following attachments:

Attachment 1

Level 1 Requirements/Design Reference Missions

Attachment 2

NASA-Led Task Descriptions




Attachment 3

Standard WBS Structure and Dictionary



Attachment 4

Data Requirements Policy





Attachment 5

Typical Design/ Test Review Content

Attachment 6

Mailing Addresses






Attachment 7

Past Performance Questionnaire

Attachment 8

Guidelines For Preparation and Submittal of 


Center Commitments Proposals 

(Task Agreements)

Attachment 9

Government Points of Contact




Attachment 10

Guidelines for Contract Type

Attachment 11

Model Fixed Price Contract

Attachment 12
Model Cooperative Agreement

Attachment 13

Model CPIF Contract

Attachment 14

Model FPI Contract

Attachment 15

Model CPAF Contract

Attachment 16

Model Research Grant

Attachment 17

Model FPAF Contract 

Attachment 18

Representations and Certifications

Attachment 19

Element of Costs Detail

Attachment 20

Subcontractor Information 

Part III contains detailed instructions for proposing risk reduction activities in the following Technology Areas (TA):

TA-1, Not Applicable for Cycle II

TA-2, Not Applicable for Cycle II
TA-3, Not Applicable for Cycle II

TA-4, Not Applicable for Cycle II 

TA-5, Not Applicable for Cycle II

TA-6, Not Applicable for Cycle II 

TA-7, Not Applicable for Cycle II

TA-8, Propulsion Risk Reduction

TA-9, NASA Unique Risk Reduction

TA-10, Flight Demonstration Risk Reduction

TA-11, Integrated Ground Testing Simulation Risk Reduction

Offerors should read and understand all provided instructions to ensure accurate representation of their proposal intent. Part I, Common Instructions apply except as specified in Part III, Appendices H through J. 

Proposals shall be organized in the following separately bound volumes:

Proposal Volume
Content
Volume 8
Propulsion Risk Reduction

Volume 9
NASA Unique Risk Reduction

Volume 10
Flight Demonstration Risk Reduction

Volume 11
Integrated Ground Testing Simulation Risk Reduction

Offerors must prepare separately bound complete Volumes for each of the TAs proposed.

Instructions for preparing the proposal volumes are provided in Part I and III of this solicitation as follows:

Sollicitation Instruction
Proposal Volume
Content
Part I



Applies to 

Common Instructions

All Volumes

Part III
Specific Instructions for each Technology Area


Appendix A, TA-1
Volume 1

Not Applicable for Cycle II

Appendix B, TA-2
Volume 2

Not Applicable for Cycle II
Appendix C, TA-3
Volume 3

Not Applicable for Cycle II

Appendix D, TA-4
Volume 4

Not Applicable for Cycle II

Appendix E, TA-5
Volume 5

Not Applicable for Cycle II
Appendix F, TA-6
Volume 6
Not Applicable for Cycle II

Appendix G, TA-7
Volume 7
Not Applicable for Cycle II

Appendix H, TA-8
Volume 8
Propulsion Risk Reduction

Appendix I, TA-9
Volume 9
NASA Unique Risk Reduction

Appendix J, TA-10
Volume 10
Flight Demonstration Risk Reduction

Appendix K, TA-11
Volume 11
Integrated Ground Testing Simulation Risk

 


Reduction

1.2
Relationship to 2nd Generation Program/Organizational Structure

The Marshall Space Flight Center (MSFC) in Huntsville, AL, as the lead Center for Space Transportation Development, manages the 2nd Generation RLV Program.  The Program integrates the expertise and knowledge of NASA field centers across the country in order to meet the goals and objectives of the 2nd Generation RLV program.  The following provides a list of NASA centers and their associated lead Project role for the 2nd Generation RLV Program:

Program Management

Marshall Space Flight Center

Systems Engineering

Marshall Space Flight Center

Airframe Project



Langley Research Center



Operations Project



Kennedy Space Center



Vehicle Subsystems Project

Glenn Research Center



Integrated Vehicle Health 




Management Project 

Ames Research Center

Upper Stages Project 

Marshall Space Flight Center


Flight Mechanics Project

Marshall Space Flight Center

Propulsion Project

Marshall Space Flight Center


NASA Unique Project 

Johnson Space Center


Flight Demonstration Project 

Marshall Space Flight Center

Note:  Integrated Ground Testing Simulation Risk Reduction will be managed at the

Marshall Space Flight Center.


All of the NASA Centers, as required, will work as a cohesive team in evaluating architecture definition and risk reduction proposals as well as Program execution and contract administration.

1.3 
Goals and Objectives

The goal of NRA8-30 Cycle II is to engage the creativity and ingenuity of industry and academia in meeting the goals and objectives of the 2nd Generation RLV Program.  NRA8-30 will accomplish this by requesting proposals for a broad range of research and development activities for technology risk reduction activities.

Objectives of this NRA include the following:
a.  Acquire technology risk reduction research activities identified during the system engineering process of RLV architecture definition.  Risk reduction activities should be traceable to 2nd Generation RLV goals either by connection to one or more viable NRA8-30 Cycle I awarded TA-1 architecture concepts or by significant cross cutting risk mitigation rationale. See Part III, Appendix H-K for specific goals and objectives of the various technical areas.
b.  Maintain competition throughout the 2nd Generation RLV development process.  NASA encourages 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) to propose meaningful risk reduction activities that address NASA’s RLV goals.  Industry, academia, and Government teaming is encouraged to facilitate convergence to the most viable architecture solutions.
c.  Develop flexible contracts to allow continuation of the most promising activities. Section 2.8 of the Part I instructions describes program planning milestones and decision gates.  Contracts resulting from NRA8-30 Cycle II shall be structured with priced options consistent with program learning and decision requirements.  
d.  Provide for adequate contract reporting to ensure appropriate Government insight.  2nd Generation RLV Program Office desires a close partnership with our contractor teams.  Adequate reporting is required to allow full participation of the Government in the implementation of NRA8-30 Cycle II activities.  Data reporting requirements will be established according to the cost, risk and visibility of the tasks proposed.  Section 3.0 of the Part I instructions describes guidelines for Government involvement in the contracted effort.
1.4  
Guidelines and References

Reference materials related to this solicitation can be found at the following web locations:

http://www.hq.nasa.gov/office/codea/codeae/sta_study.html
<http://std.msfc.nasa.gov
<http://nodis.hq.nasa.gov/Library/processes.html>

<http://voyager1.msfc.nasa.gov> 
Points of Contact for potential Flight Demonstration Vehicles and NRA8-30 Cycle I TA-1 Architecture contractors can be found at http://voyager1.msfc.nasa.gov by clicking at the top of the page on “Public Access” and then entering the folder NRA8-30.  This data is provided to assist Technology Areas Offerors in making contact with Flight Demonstration Vehicle providers to obtain the appropriate MOUs; and the points of contact for NRA8-30 Cycle I TA-1 Architecture providers.
See Part III Appendices for specific Guidelines and Standards related to the individual technology areas.


All proposals submitted under NRA8-30 Cycle II shall use English Units.

Delivery and acceptance of hardware is not a requirement of this NRA.

For information pertaining to acquiring any of the Reference documents in Part I, Common Instructions or Part III, Technology Areas contact the Technical Lead.

1.5
Relationship to Previous Work/Initiatives

The 2nd Generation RLV Program is founded on extensive market research developed in NASA’s Space Transportation Architecture Studies (STAS), in preparation of the Integrated Space Transportation Plan (ISTP) and in the NRA8-30 Cycle I Architecture and Systems Engineering studies and Risk Reduction Activities. 

The Baselined 2nd Generation RLV Level I Requirements and Design Reference Missions (DRMs) are provided in Attachment 1 to assist in proposal preparation.  The Level 1 requirements and DRMs are baselined but will be refined as architecture business and technical analysis mature.  
The 2nd Generation RLV Program Office has initiated NASA led activities that provide risk reduction to 2nd Generation RLV architectures.  NASA Led activities were selected based on the 2nd Generation RLV Program risk management process and on the following decision gates:  1.) Does the technology address the Program Goals; 2.) Is it appropriate for NASA to lead due to costs and cross-cutting nature of activity; and 3.) does the activity require an immediate start.   Descriptions of the selected tasks are provided in Attachment 2.

1.6
Relationship/Interdependencies

Refer to Section 1.2 above for the relationship/interdependencies of NRA8-30 Cycle I and Cycle II Volume 0 and Volumes 1-11 to the overall proposal activity.  For specific Technology Area interdependencies, see Part III of these instructions. 

2.0
Technology Area Description

2.1
Description of Technology

NRA8-30 Cycle II solicits proposals for risk reduction activities. Descriptions of Technology Areas requested by this NRA are provided in Part III. 

2.2 
Technology Maturity

The offeror shall describe, for each TA, the current maturity of the technology proposed.  The description shall include a detailed discussion of the technology maturity, addressing whether the proposed technology is new or has been developed previously with Government funds, industry funds, or with IRAD funding.  The technology maturity description applies to all tasks proposed in the Technology Area’s including, but not limited to, systems engineering, architecture concepts, hardware, software, tool development, simulations, and test beds.

2.3 Relationship to Previous Work

The offeror shall describe previous work accomplished in the technology area proposed.  Include a description of relevant work related to the proposed technology area.

2.4 Architecture Interrelationships

NASA strongly encourages offerors proposing in the Technology Area’s show relevance to the 2nd Generation RLV program goals and objectives through specific application to one or more NRA8-30 Cycle I TA-1 selected architecture(s).  Risk reduction technology that is proposed without strong ties to one or more NRA8-30 Cycle I TA-1 selected architecture(s) must prove significant cross cutting risk mitigation rationale.

2.5  CWBS Structure

The NASA 2nd Generation RLV Program baselined Work Breakdown Structure (WBS) and dictionary has been supplied in Attachment 3. Offerors should construct their standard Contract Work Breakdown Structure (CWBS) based on Attachment 3 to facilitate communication and consistency between themselves and NASA.

2.6 Technology Interdependencies 

NRA8-30 Cycle I Selected TA-1 architecture studies capture the systems engineering and architecture concept definition effort for the Program.  The selected NRA8-30 Cycle I contractors for TA-1 are responsible for validating, tracking, and assessing progress of the technology providers risk reduction tasks chosen in NRA8-30 Cycle I and Cycle II that supports their architecture.  The NRA8-30 Cycle I TA-1 selected contractors will also assess and validate risk reduction activities that apply to their architecture(s) but are performed by other contractors.  Offerors must include as part of their proposal the effort necessary to interface with NRA8-30 Cycle I Architecture providers and NRA8-30 Cycle I and II technology providers.  NRA8-30 Cycle II Technology Area’s proposed must also include systems engineering functions such as requirements flow down, requirements synthesis, risk reduction identification, and other systems engineering associated with specific technology development.

Ground and flight risk reduction activities will be captured in the Technology Areas (TAs) for component level technology as well as integrated systems technology.  Integrated systems technology that involves multiple TAs shall be proposed by the offeror within whichever TA the offeror deems to be the leading area for the overall technology.  Systems integration should be proposed and an appropriate Task Agreement(s) must be developed to provide the use of Government facilities for integrated ground test(s).  Risk reduction technology proposed as a flight experiment shall be included in TA’s with a primary and backup flight vehicle demonstrator specified for each experiment. If no backup flight demonstration vehicle is applicable (meaning technology can only be flown on one vehicle), adequate justification must be provided.  In conjunction with the primary and secondary flight demonstration vehicle specified, the flight experiment offeror shall provide evidence of coordination of those experiments with the flight demonstration vehicle offeror (TA-10 offerors).

Such evidence shall include confirmation of relevant flight environments, integration plans, and flight schedules.  A memorandum of understanding (MOU) must be included in the proposal to document coordination with each flight demonstration vehicle provider.  If an MOU cannot be obtained, justification must be provided and will be evaluated.  However, an MOU must be provided prior to contract award.

If an existing Government flight demonstration vehicle (e.g., Shuttle, SR71, F15, etc) is specified in TAs for flight experiment demonstration, a Task Agreement shall be developed and included in the TAs proposals, per Part I, Attachment 8.  The Offeror shall include the costs for integration, ground and flight operations support and data evaluation for singular flight experiments desired for flight on an existing flight demonstration vehicle.  This includes the integration and operations for Government services within the Task Agreement.
The flight experiment offeror shall provide a cost breakdown of the development, fabrication, and preparation of the test article configured for integration with the flight demonstration vehicle.  Cost for integrating the flight experiment into the specified vehicles must be provided in the NRA8-30 Cycle II Technology Area proposals. Experiment integration and operation costs for the Flight Demonstration Vehicle provider must also be included in the NRA8-30 Cycle II Technology Area proposal with the intent that the Flight Demonstration Vehicle provider could be funded independently of the offeror’s contract.

TA-10 solicits proposals for new, planned or existing flight demonstration vehicle demonstrators with embedded technology.  Potential planned and existing Flight Demonstration Vehicles include but are not limited to; Shuttle, SR71, F15, and X-37.  Flight Demonstration Vehicles must support the 2nd Generation RLV goals and objectives and accommodate additional flight experiments developed under a specific TA.

Dryden Flight Research Center (DFRC) will be the flight test agent for the MSFC X‑programs and other atmospheric flight tests.  Task Agreements must be developed with the DFRC to establish cost and resource requirements.

Stennis Space Center (SSC) will lead the propulsion ground test program for TA 8.  SSC manages NASA’s Rocket Propulsion Test Management Board (RPTMB), which will coordinate propulsion test activities.  Task Agreements must be developed with the SSC to establish cost and resource requirements.  (See Appendix H, paragraph 2.8.1)

2.7 Definitions

Program Management - refers to the integration and management of work performed under multiple projects (TAs).  

Project Management - refers to the management of work performed under a single TA.  

Architecture:  
Architecture includes the integrated set of elements of a candidate launch system including the Earth-to-Orbit launch vehicles, On-Orbit Transfer vehicles and Upper Stages, mission planning, ground and flight operations, and ground-based and on-orbit-based support infrastructure.

Element:   
Refers to the first level under a Technology Area (e.g.;TA-2 Airframe, Element-Tank).

Task:   

Refers to a singular item to be awarded under an element (e.g.; TA-2 Airframe, Element -Tank, Task- composite material joining research or sub-scale composite Tank development and test).

Requirements

Synthesis:
Refers to a process by which the Architecture requirements from the various Architecture providers are synthesized into a single set of requirements to support specific technology development implementation and Gap assessments.

Technology Area’s (TA’s):


TA’s refers to any technology that was selected under NRA8-30 Cycle I and/or technology selected in Cycle II.
See Part III Appendices H-K for definitions of additional terms.

2.8 
Planning 

See Part III Appendices H-K for specific planning.

In NRA8-30 Cycle I TA-1, NASA was interested in a thorough understanding of the total life cycle economics of RLV architectures. Offerors that were awarded contracts under NRA8-30 Cycle I TA-1 were required to describe overall development and implementation planning through Initial Operating Capability (IOC) with emphasis on metrics for the full-scale development (FSD) decision.  Cost estimates for all architecture design and development activities beyond the Systems Requirements Review (SRR) are now being developed in the NRA8-30 Cycle I activities. These costs will be used by the Government to estimate total program economics and the process for implementing a FSD decision. The target date for the FSD decision is CY 2006. All proposed risk reduction activities must be planned in the context of an overall architecture development through IOC. The target date for IOC is no later than 2012.

Each offeror responding to the NRA8-30 Cycle II Technology Area’s of Part III, shall provide a plan including milestones and associated ROM costs for any work required to reach the FSD decision that is required beyond the work specifically proposed in theNRA8-30 Cycle II Technology Area’s.  These ROM costs will be used by the Government to estimate total program economics and are not included in the firm cost for work proposed in this NRA.   Cost for activities proposed under a contract resulting from this NRA shall be provided in the cost section of your proposal and shall be firm.  The combination of the Architecture inputs from NRA8-30 Cycle I awards and the NRA8-30 Cycle I and Cycle II Technology Area’s will provide the Government with a basis for estimating the total program costs and decision process for FSD.
The following minimum Program milestones apply under Cycle II (ATP-Authority to Proceed):

2nd Generation Technology Workshop
ATP + 45 days

Integrated Baseline Review (IBR)
ATP + 90 days (Completed)


Risk Reduction Review (RRR) – Technology Area’s
ATP + 13 months

Systems Definition Review
December 2003


 (SDR)--TA-1

Quarterly Status Review –Technology Area’s
ATP + 3 Months (initial)

NASA intends to enable the most appropriate industry business plans with milestones established as required for business case closure.  Offerors should propose milestones consistent with the timing and functionality of the above decision points.   
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Offerors shall propose a contract with a base period of performance of fifteen months (anticipated to be December 2003 for proposal preparation purposes) including the RRR; and an option for the remaining milestones through completion of the proposed task.  An internal Government assessment will occur at ATP + 13 months to make decisions on exercising the option.

Quarterly Program/Project Management reviews will be proposed by the offeror as appropriate to each TA, and may be combined with other reviews.  The purpose of the quarterly review is for the offeror to provide an integrated summary of work accomplished during the period and plans for the following period.  The quarterly should also address all open issues and concerns.  

The duration of Option 1 for NRA8-30 Cycle II Technology Area’s shall be based on a logical milestone completion of the technology maturation process.   Table 1 provides, in matrix form, the relationship of major Program milestones to Technology Areas.

Table 1:  Major Program Milestones to Technology Area Matrix

	Contract Structure
	Major Program Milestones
	General Architecture Milestones
	General TA Milestones
	TA  Period of Performance

	
	
	
	
	

	Base Period
	Risk Reduction Review (RRR)/ 
	 Systems Definition Review (SDR)

ATP + 15 Months
	RRR 

ATP

 + 13 Months
	15 Months

	
	
	
	
	

	Option I
	 Additional Milestones Through Technology Risk Reduction Completion
	RFP Related
	To be Proposed
	End of Base Period to NLT FSD Decision


NASA anticipates a separate competitive procurement will be developed to continue architecture level development.  

Offerors should propose for each TA, a realistic schedule of risk reduction activities sufficient to advance the technology to an acceptable risk level.  

The duration of Option I shall not extend beyond the FSD decision.  

2.9 
Requirements Flow down

The 2nd Generation RLV Program is a requirement driven effort.  All risk reduction Technology Areas must be responsive to top-level program requirements and derived (Synthesized Requirements) architecture requirements.  Offerors shall support the Architecture requirements synthesis activities for development of requirements for the technology proposed.  Attachment 1, 2nd Generation RLV Architecture Level I Requirements and Design Reference Mission Documents, provides the Level I Requirements and DRM’s for development of architecture and risk reduction technology for the 2nd Generation RLV program.  Level I requirements will be tailored and updated as a result of program planning and engineering assessment of 2nd Generation RLV performance requirements.  The offeror must provide identification and documentation of the flow of requirements from the Level I requirements to the proposed risk reduction activity.

2.10 Risk Management

For the Technology Area’s, offeror shall provide an explanation of the technical, programmatic and/or schedule risks that are mitigated for one or more NRA8-30 Cycle I selected TA-1 architecture(s) by the proposed task(s).  The offeror shall also provide a complete description of the technical, programmatic and schedule risks associated with accomplishing the stated objectives of the proposed task.  The offeror shall include risk mitigation strategy and plans for accomplishing the proposed task and for development of the technology to support the FSD decision.  To support this risk management assessment the offeror shall submit a risk waterfall chart for each proposed task.  The risk waterfall chart shall be prepared in accordance with instructions provided in the Risk Management DRD provided in the model DPD.   Refer to Section 5.3.5.3 of Part I, Common Instructions for obtaining the model DPD. 

As part of the Risk Management effort, each offeror shall provide, consistent with Section 2.2 above, risk mitigation planning using the NASA Technology Readiness Levels (TRL) to indicate the progression of individual technologies to support the FSD decision.  Risk mitigation planning shall be included in the proposal and provided as required by the Risk Management Data Requirement (MA-004).

For all Technology Areas, the Risk Management Plan shall be included in the proposal and shall be consistent with the 2nd Generation RLV Risk Management Plan, 2GRLV-Plan-003.  Risk Management implementation will include continuous assessment of risk and the risk management process with updates to the Risk Management Plan as necessary to facilitate appropriate changes.
3.0  Reporting Requirements 

The Government requires that data be produced which provides objective evidence that the contractor is performing per the contract and supporting the overall 2nd Generation RLV Program objectives.  The purpose of the data deliverables is to facilitate insight on the part of the Government into the tasks being performed, and to capture the knowledge gained in execution of the awarded tasks.  Technical insight is a continuum that can range from low intensity to parallel analyses and Government verification of requirements.  The Program recognizes that it is not the purpose of this NRA to undertake the development of a reusable launch system and does not wish to overburden contractual activities with data deliverables that do not add value to the overall effort.  The Insight and Data Requirements Policy provided in Attachment 4 is intended to provide guidance to offerors in determining the appropriate data deliverables.  Each contract must contain a complete Data Procurement Document (DPD) based on the model provided.  Offerors should tailor the DPD to the specific tasks being proposed as required.  However, supporting rationale must be provided for any exceptions to the model DPD.

Attachment 4 provides a detailed explanation of NRA8-30 Insight and Data Requirements Policy.  Section 5.3.5.3 of Part I Common Instructions provides specific instructions for obtaining the model DPD and instructions for submittal with each proposal.
4.0 Funding

Approximate expected funding levels for NRA8-30 Cycle II are:

FY03-06
$500M
NASA will not specify funding profiles for each TA.  Each offeror must determine the appropriate TA allocation of funds based on their total RLV development plans. 
In accordance with NASA FAR Supplement (NFS) 1835.016-71, “ Funds are not currently available for awards under this NRA.  The Governments obligation to make award(s) is contingent upon the availability of appropriated funds from which payment can be made and receipt of proposals that NASA determines are acceptable for award under this NRA.”

5.0      Proposal Preparation Instructions

NRA8-30 Cycle II proposals shall be prepared to comply with NASA specific NRA proposal preparation instructions per the NASA Far Supplement 1852.235-72 “Instructions for Responding to NASA Research Announcements” identified in bold and italics. Supplemental NRA proposal preparation instructions provided herein are in regular type.  

5.1  (a) General. 

5.1.1  Proposals received in response to a NASA Research Announcement (NRA) will be used only for evaluation purposes. NASA does not allow a proposal, the contents of which are not available without restriction from another source, or any unique ideas submitted in response to an NRA to be used as the basis of a solicitation or in negotiation with other organizations, nor is a pre-award synopsis published for individual proposals. 

5.1.2  A solicited proposal that results in a NASA award becomes part of the record of that transaction and may be available to the public on specific request; however, information or material that NASA and the awardee mutually agree to be of a privileged nature will be held in confidence to the extent permitted by law, including the Freedom of Information Act. 

5.1.3  NRAs contain programmatic information and certain requirements which apply only to proposals prepared in response to that particular announcement. These instructions contain the general proposal preparation information which applies to responses to all NRAs. 

5.1.4 A contract, grant, cooperative agreement, or other agreement may be used to accomplish an effort funded in response to an NRA. NASA will determine the appropriate instrument. Contracts resulting from NRAs are subject to the Federal Acquisition Regulation and the NASA FAR Supplement. Any resultant grants or cooperative agreements will be awarded and administered in accordance with the NASA Grant and Cooperative Agreement Handbook (NPG 5800.1). 

5.1.5 NASA does not have mandatory forms or formats for responses to NRAs; however, it is requested that proposals conform to the guidelines in these instructions. NASA may accept proposals without discussion; hence, proposals should initially be as complete as possible and be submitted on the proposers' most favorable terms. 

5.1.6 To be considered for award, a submission must, at a minimum, present a specific project within the areas delineated by the NRA; contain sufficient technical and cost information to permit a meaningful evaluation; be signed by an official authorized to legally bind the submitting organization; not merely offer to perform standard services or to just provide computer facilities or services; and not significantly duplicate a more specific current or pending NASA solicitation. 

5.2 NRA-Specific Items. Several proposal submission items appear in the NRA itself: the unique NRA identifier; when to submit proposals; where to send proposals; number of copies required; and sources for more information. Items included in these instructions may be supplemented by the NRA. 

5.3 The following information is needed to permit consideration in an objective manner. NRAs will generally specify topics for which additional information or greater detail is desirable. Each proposal copy shall contain all submitted material, including a copy of the transmittal letter if it contains substantive information. 

5.3.1 Transmittal Letter or Prefatory Material including an NRA Compliance/Cross Reference Matrix which cross references the NRA requirements with proposals. 

5.3.1.1 The legal name and address of the organization and specific division or campus identification if part of a larger organization; 

5.3.1.2 A brief, scientifically valid project title intelligible to a scientifically literate reader and suitable for use in the public press; 

5.3.1.3 Type of organization: e.g., profit, nonprofit, educational, small business, minority, women-owned, etc.; 

5.3.1.4 Name and telephone number of the principal investigator and business personnel who may be contacted during evaluation or negotiation; 

5.3.1.5 Identification of other organizations that are currently evaluating a proposal for the same efforts; 

5.3.1.6 Identification of the NRA, by number and title, to which the proposal is responding; 

5.3.1.7 Dollar amount requested, desired starting date, and duration of project; 

5.3.1.8 Date of submission; and 

5.3.1.9 Signature of a responsible official or authorized representative of the organization, or any other person authorized to legally bind the organization (unless the signature appears on the proposal itself). 

5.3.2 Restriction on Use and Disclosure of Proposal Information. Information contained in proposals is used for evaluation purposes only. Offerors or quoters should, in order to maximize protection of trade secrets or other information that is confidential or privileged, place the following notice on the title page of the proposal and specify the information subject to the notice by inserting an appropriate identification in the notice. In any event, information contained in proposals will be protected to the extent permitted by law, but NASA assumes no liability for use and disclosure of information not made subject to the notice. 

Notice

Restriction on Use and Disclosure of Proposal Information

The information (data) contained in [insert page numbers or other identification] of this proposal constitutes a trade secret and/or information that is commercial or financial and confidential or privileged. It is furnished to the Government in confidence with the understanding that it will not, without permission of the offeror, be used or disclosed other than for evaluation purposes; provided, however, that in the event a contract (or other agreement) is awarded on the basis of this proposal the Government shall have the right to use and disclose this information (data) to the extent provided in the contract (or other

agreement). This restriction does not limit the Government's right to use or disclose this information (data) if obtained from another source without restriction. 

5.3.4 Abstract. Include a concise (200-300 word if not otherwise specified in the NRA) abstract describing the objective and  the method of approach. 

5.3.5  Project Description. 

5.3.5.1 The main body of the proposal shall be a detailed statement of the work to be undertaken and should include objectives and expected significance; relation to the present state of knowledge; and relation to previous work done on the project and to related work in progress elsewhere. The statement should outline the plan of work, including the broad design of experiments to be undertaken and a description of experimental methods and procedures. The project description should address the evaluation factors in these instructions and any specific factors in the NRA. Any substantial collaboration with individuals not referred to in the budget or use of consultants should be described. Subcontracting significant portions of a research project is discouraged.

5.3.5.2 Proposal Content
Each Volume submitted shall contain the following proposal content:

Transmittal Letter  and Prefatory Material1) (Reference Part I, Section 5.3.1)

Restriction on Use and Disclosure of Proposal Information1)  (Reference Part I, Section 5.3.2)

Table of Contents1) 
NRA8-30 Compliance Matrix1)
Abstract (Reference Part I, Section 5.3.4)

Management Approach (Reference Part I, Section 5.3.6)


Qualifications of Team (Reference Part I, Section 5.3.7)


Teaming Arrangements (Reference Part I, Section 5.3.6)


List of all Subcontractors (Reference Part I, Section 5.3.6)


Current Support (if any) (Reference Part I, Section 5.3.11)

Technical Approach (Reference Part I, Section 2.0)


Program/Project Summary


Statement of Work Summary (Reference Part I, Section 5.3.5.1)

Technology Maturity (Reference Part I, Section 2.2)

Relationship to Previous Work (Reference Part I, Section 2.3)

Architecture Interrelationships (Reference Part I, Section 2.4)

CWBS Structure (Reference Part I, Section 2.5)

Technology Interdependencies (Reference Part I, Section 2.6)

Planning (Reference Part I, Section 2.8)

Requirements Flowdown (Reference Part I, Section 2.9)

Risk Management (Reference Part I, Section 2.10)

Special Matters (if any) (Reference Part I, Section 5.3.12)

Security (Reference Part I, Section 5.3.10)

Facilities and Equipment (Reference Part I, Section 5.3.8)

Documents1) (Reference Part I, Section 3.0)


Program/Project Management Plan (MA-002)

Risk Management Plan (MA-004)

Off-Site Contractor Safety Program Plan (SA-005)
WBS (MA-005)

Integrated Program/Project Schedule (MA-003)

Earned Value Management System Description (Non-Criteria) Summary (MA-016; only as applicable per contract value as described in the model DPD.)


Engine Component & System Test Plan (DE-002; TA-8 only)


Engine System Hot-fire Test Plan (DE-003; TA-8 only)


Test Plan (DE-008; TA-8 only)


Costs (Reference Part I, Section 5.3.9)

Government Installation Support (Task Agreements) (Reference Part I, Section 6.2)


Cost of Data Deliverables (Reference Part I, Section 5.3.9.3)

Contract1) (Reference Part I, Section Attachments 11-17)


Executed Model Contract

Contract Terms and Conditions


Executed Representations and Certifications (Attachment 18)


Detailed Statement of Work 

Redlined Data Procurement Document (DPD)

Subcontracting Plan (Reference Part I, Section 6.8)

Teaming Agreements1) 

MOU’s 1)  (Reference Part I, Section 2.6)

Past Performance1) (Reference Part I, Section 6.1)

Deviations/Exceptions1) (Reference Part I, Section 6.7)

Key Personnel/Resumes1) (Reference Part I, Section 5.3.7)

Acronyms and Abbreviations1)  

1) Excluded from proposal page limitations set forth in 5.5.1. 

5.3.5.3   Each proposed contract must include a Data Procurement Document (DPD).  A model DPD may be obtained from http://voyager1.msfc.nasa.gov by clicking at the top of the page on “Public Access” and then entering the folder NRA8-30. The offeror must provide rationale for any exception to the model DPD and show all exceptions in a redline version as part of the proposal submittal.  Even if no exceptions are taken to the model DPD, the offeror is required to complete field number 14 with direct reference to the appropriate contract SOW paragraph. For the offeror’s convenience, example statements of work are included in many of the Data Requirements Descriptions (DRDs) within the model DPD.  These example statements of work and other notes not part of the formal DRD should be removed prior to submission of the offeror’s DPD.

Following contract award, awardees will be required to update their final DPD with the appropriate contract number.

5.3.5.4 When it is expected that the effort will require more than one year, the proposal should cover the complete project to the extent that it can be reasonably anticipated. Principal emphasis should be on the first year of work, and the description should distinguish clearly between the first year's work and work planned for subsequent years.

 (Note to offerors:  The preceding sentence is not intended to place more emphasis on the first year of work unless the acquisition results in a Grant.)  

5.3.6 Management Approach. For large or complex efforts involving interactions among numerous individuals or other organizations, plans for distribution of responsibilities and arrangements for ensuring a coordinated effort should be described. 

5.3.7 Personnel. The principal investigator is responsible for supervision of the work and participates in the conduct of the research regardless of whether or not compensated under the award. A short biographical sketch of the principal investigator, a list of principal publications and any exceptional qualifications should be included. Omit social security number and other personal items which do not merit consideration in evaluation of the proposal. Give similar biographical information on other senior professional personnel who will be directly associated with the project. Give the names and titles of any other scientists and technical personnel associated substantially with the project in an advisory capacity. Universities should list the approximate number of students or other assistants, together with information as to their level of academic attainment. Any special  industry-university cooperative arrangements should be described. 

5.3.8 Facilities and Equipment. 

5.3.8.1 Describe available facilities and major items of equipment especially adapted or suited to the proposed project, and any additional major equipment that will be required. Identify any Government-owned facilities, industrial plant equipment, or special tooling that are proposed for use. Include evidence of its availability and the cognizant Government points of contact. 

5.3.8.2 Before requesting a major item of capital equipment, the proposer should determine if sharing or loan of equipment already within the organization is a feasible alternative. Where such arrangements cannot be made, the proposal should so state. The need for items that typically can be used for research and non-research purposes should be explained. 

5.3.9 Proposed Costs (U.S. Proposals Only). 

5.3.9.1 Proposals should contain cost and technical parts.  in one volume: do not use separate "confidential" salary pages. As applicable, include separate cost estimates for salaries and wages; fringe benefits; equipment; expendable materials and supplies; services; domestic and foreign travel; ADP expenses; publication or page charges; consultants; subcontracts; other miscellaneous identifiable direct costs; and indirect costs. List salaries and wages in appropriate organizational categories (e.g., principal investigator, other scientific and engineering professionals, graduate students, research assistants, and technicians and other non-professional personnel). Estimate all staffing data in terms of staff-months or fractions of full-time. 

5.3.9.2 Explanatory notes should accompany the cost proposal to provide identification and estimated cost of major capital equipment items to be acquired; purpose and estimated number and lengths of trips planned; basis for indirect cost computation (including date of most recent negotiation and cognizant agency); and clarification of other items in the cost proposal that are not self-evident. List estimated expenses as yearly requirements by major work phases. “Major Capital Equipment” means capital equipment valued over $100,000.
5.3.9.3 Additional Cost Instructions

(a) Cost proposals for offerors over $550,000 must contain certifiable cost or pricing data submitted in compliance with FAR 15.403-3 and FAR 15.408, Table 15-2, Instructions for Submitting Cost/Price Proposals When Cost or Pricing Data are Required.  A Certificate of Current Cost or Pricing Data will be required to be submitted at the conclusion of negotiations and prior to source selection.
(b) For offers less than $550,000, provide other than cost or pricing data in accordance with FAR 15.403-3.

(c) Cost proposals shall be in sufficient detail to allow direct and indirect rate verification with the responsible DCAA offices and audit of selected costs, if necessary.  The Government is assuming limited audits of cost proposals.  Field Audits would be intended primarily to assist in cost realism evaluations and not to perform full audits of the proposals.  However, your cost proposal must include sufficient detail to support and explain all costs proposed, giving figures and narrative explanation.  If Offeror’s proposal is greater than $550,000, the proposal shall be submitted to DCAA simultaneously with the submission of the proposal in response to this NRA.
(d) The cost proposal must show each TA Task as time-phased, as “stand alone”, by Base and Option Period, and by Government fiscal years within the Base and Option Period, as well as Offeror’s fiscal year within the Base and Option Period.
(e) Because equitable and appropriated cost allocation is required for Government contracts, Offerors and their subcontractors shall estimate and price their proposals using their approved estimating, pricing, and accounting systems, in accordance with their Cost Accounting Standards Disclosure Statement, if applicable.
(f) Offeror’s and their major subcontractors (subcontracts in excess of $550,000) are required to submit their cost proposals in two formats, one in a conventional hard copy bound format and one in an electronic format.  In the event of a discrepancy between the hard copy and the electronic format, the hard copy will be considered the intended text.  The hard copy should be in the Offeror’s conventional format.  The electronic submission must be compatible with the software and hardware specification described below.  It is preferred that all data/information be provided under one file; however, if the information you are providing required more than one file, save all files under one directory.  All linking must be within that directory.  There shall be no external links.  One CD labeled externally with the NRA Number, Company Name, and Date Prepared and annotated “Source Selection Information - see FAR 3.104” must be provided.  
(g) The Government intends to use an IBM PC-compatible computer with a 3.5" 1.44 MB diskette drive, an Iomega 250 MB Zip disk drive, a CD-ROM, and a hard drive with Excel 97 for Windows, Version 7 for its evaluation of price proposals.  Offerors using software other than Excel should not use macros that would interfere with data access by Excel, Version 7.  Spreadsheets should be true self-calculating files.  Any “hard values” must be explained and supported.  For pictures, the Government prefers encapsulated Postscript (.eps) (IBM compatible) or embedded MS Word 7.0 pictures.  However, the formats for pictures, drawings, figures, etc., may also be Bit-Mapped Pictures (.bmp) or JPEG Picture (.jpg).
(h) Cost/Price Proposal  - Specific Instructions

i. Offeror shall submit cost/price data by:


1) WBS (see Attachment 3) and


2) Element of Cost (i.e, labor, material, ODC) (see Attachment 19);

for each TA task proposed, with description of the content required and justification for hours and dollars.  Both submittals shall be in real year thousands of dollars.

The base period cost shall be shown monthly and option periods quarterly.  Assumption:  Base period is October 1, 2002 – December 31, 2003; Option period begins January 1, 2004 to proposed conclusion of effort.

ii. The Offeror shall provide time-phased summary cost breakdowns associated with the Cost requirements in NRA 8-30, Part 1, 5.0 Proposal Instructions, Section 5.3.9.3 Additional Cost Instructions by Government Fiscal Year (October 1 through September 30) within the Basic and Option period.
iii.  Project Management, Systems Engineering, Travel, Reporting and all other such administrative costs are not to be proposed as individual tasks, but are to be incorporated into the proposed TA tasks identified in the TA SOW.   Clearly explain estimating relationships for these types of cost elements (elements where savings would occur if multiple tasks are chosen for negotiations) when performing single tasks versus selection of multiple tasks up to selection of all tasks.

iv. Each of the TA tasks’ proposed costs shall be a “free standing” proposal to allow for award of a single TA task at the proposed price.  Selective TA tasks may be awarded necessitating the required “free standing” cost proposal.  Therefore, for each task per each period of performance, the Offeror shall submit a complete set of the Cost Forms.

v. WBS Proposed Costs shall include:

a. Rationale for estimated costs including complete basis of estimate, by WBS, by individual cost elements. (e.g., labor hours, rates, overhead, subcontractors, travel, ODC) for the base period and option period proposed.
b. A cost breakdown in real year thousands of dollars for each major work breakdown structure element (i.e., task level or WBS Level) for the base period and option period proposed.  

c. A summary rollup for each TA in the same format by WBS for the base period and option period proposed. 

vi. Data Deliverables Costs

a. The proposal should include an itemized list of the cost for each data deliverable provided to the Government.

1. Costs that can be reduced or avoided if the data item is eliminated.  This does not include scope of work that will exist in the contract even if the data item is eliminated. 

2. Costs of acquiring government-peculiar data, writing, assembling, reproducing, packaging and shipping the data, 

3. Costs of transforming data into government format, reproducing and shipping data identical to that used by the Offeror, but in a different format.  

vii.
NASA Center and other Government Installation Support 

The proposal should clearly identify any costs associated with Task Agreements (see Section 6.2).  

viii.  Proposed Elements of Cost
The proposed elements of cost shall be in the format as set forth in Attachment 19.

ix. 
Subcontracts

a.  When major subcontractors are to be used, subcontractor proposals must be submitted with the same detail and in the same formats as required for the prime contractor.  

b.  Prospective subcontractors may submit proprietary cost data directly to the Government no later than the date and time specified in this cover letter.  
c.
Attachment 20, Subcontract Information, shall also be completed for all subcontractors including value.
(i)
The following dates shall be assumed for the purposes of cost phasing:

Authority to Proceed (ATP)

NLT October 1, 2002

End of Base Period


December 31, 2003

Beginning of Option 1

January 1, 2004

 (j)
Each offeror should also review their proposed effort and ensure that the following program/project activities are included in the revised proposed cost and schedule:

2nd Generation Technology Workshop

November 2002 (5 days)

Quarterly Reviews




January 2003 (First Review)

Risk Reduction Review (RRR)


October 2003 (3 days)

Systems Definition Review



December 2003 (5 days)

2nd Generation Technology Workshop

June 2004 (5 days)

5.3.9.4 Allowable costs are governed by FAR Part 31 and the NASA FAR Supplement Part 1831 (and OMB Circulars A-21 for educational institutions and A-122 for nonprofit organizations). 

5.3.9.5 Use of NASA funds--NASA funding may not be used for foreign research efforts at any level, whether as a collaborator or a subcontract. The direct purchase of supplies and/or services, which do not constitute research, from non-U.S. sources by U.S. award recipients is permitted. Additionally, in accordance with the National Space Transportation Policy, use of a non-U.S. manufactured launch vehicle is permitted only on a no-exchange-of-funds basis.

5.3.10 Security. Proposals should not contain security classified material. If the research requires access to or may generate security classified information, the submitter will be required to comply with Government security regulations

5.3.11 Current Support. For other current projects being conducted by the principal investigator, provide title of project, sponsoring agency, and ending date. 

5.3.12 Special Matters. 

5.3.12.1 Include any required statements of environmental impact of the research, human subject or animal care provisions, conflict of interest, or on such other topics as may be required by the nature of the effort and current statutes, executive orders, or other current Government-wide guidelines. 

5.3.12.2 Proposers should include a brief description of the organization, its facilities, and previous work experience in the field of the proposal. Identify the cognizant Government audit agency, inspection agency, and administrative contracting officer, when applicable. 

5.4 Renewal Proposals. 

5.4.1 Renewal proposals for existing awards will be considered in the same manner as proposals for new endeavors. A renewal proposal should not repeat all of the information that was in the original proposal. The renewal proposal should refer to its predecessor, update the parts that are no longer current, and indicate what elements of the research are expected to be covered during the period for which support is desired. A description of any significant findings since the most recent progress report should be included. The renewal proposal should treat, in reasonable detail, the plans for the next period, contain a cost estimate, and otherwise adhere to these instructions. 

5.4.2 NASA may renew an effort either through amendment of an existing contract or by a new award. 

5.5 Length. Unless otherwise specified in the NRA (see paragraph 5.5.1 below), effort should be made to keep proposals as brief as possible, concentrating on substantive material. Few proposals need exceed 15-20 pages. Necessary detailed information, such as reprints, should be included as attachments (but remain part of the page count). A complete set of attachments is necessary for each copy of the proposal. As proposals are not returned, avoid use of "one-of-a-kind" attachments. 

5.5.1
Proposal Format and Length

Offerors shall clearly mark and identify each of the pages subject to the page limitations.  The following list provides a summary of page limitations for each Volume as specified in Section 5.0 of Part III, Technology Areas:

Volume 8
TA8-1/TA8-2, 25 pages per thermodynamic engine cycle, TA8-1/TA8-2 combined-NTE 75 Pages, TA8-3 NTE 50 pages. Refer to Section 5.0 of Part III, Appendix H for specific instructions. 

Volume 9
NTE 20 Pages per Element not to exceed 120 Pages per Volume.

Volume 10
NTE 50 Pages per Volume per Flight Demonstration Vehicle.

Volume 11
NTE 50 Pages per Volume per integrated ground testing and simulation platform/complex.

Pages are 8.5” x 11” paper with foldouts not to exceed 11” x 17” and each foldout will be counted as two pages.  There shall be a maximum of 52 lines per page using uncompressed font point sizes of 12 or larger, normal leading (spaces between lines), and 1-inch margins.  Proposal should be written concisely in English.  Text embedded in graphics or figures must be 8-point font size or greater.  The following are excluded from page limitations: cost proposals, transmittal letters and letters of commitment, table of contents, list of acronyms and abbreviations, model contract or cooperative agreement, Plans identified in Section 5.3.5.2 of Part I, Common Instructions, Representations and Certifications, DPD’s, and Government installation support (Task Agreements).  Items addressed under Special Matters, paragraph 5.3.12 is not excluded from the page count.  Any pages submitted that exceeds the page limitation for each proposal will be excluded from evaluation.

In addition to paper copies of the proposal, electronic copies shall be submitted in Microsoft Word and supporting cost information shall be provided in Microsoft Excel.  All electronic information shall be provided on virus free CD ROM in PC format in Microsoft Office 1997 or 2000. 
Submit Proposals to: See Attachment 6 for mailing addresses.

Three (3) electronic copies of all proposals submitted must be provided to each Center contact in Attachment 6.  The following Paper copies are required for delivery to each Center:

Center
Project
Copies Required
MSFC
Original reproducible copy plus 9 copies of each Complete Proposal (All Volumes).

JSC
NASA Unique
2 copies of each Complete Proposal (All Volumes). 5 copies of Volume 9.
Offeror’s Cognizant DCAA Office
1 copy of all “costs” sections of each volume (Reference Part I Section 5.3.9)

Selecting Official:
Associate Administrator For the Office of Aerospace Technology 

NRA8-30 Cycle II Technical Lead: 
Bart Graham 


TD20


Marshall Space Flight Center, AL 35812


(256) 544-0499, fax (256)544-0595


Bart.Graham@msfc.nasa.gov

TA Technical Lead:
See Part III, Technology Area, Appendices A-K
Contracting Officer:
G. Earl Pendley, Code PS53-A



Marshall Space Flight Center, AL 35812


(256) 544-2949, fax 544-6062


george.pendley@msfc.nasa.gov

5.6 Joint Proposals.                                   

5.6.1 Where multiple organizations are involved, the proposal may be submitted by only one of them. It should clearly describe the role to be played by the other organizations and indicate the legal and managerial arrangements contemplated. In other instances, simultaneous submission of related proposals from each organization might be appropriate, in which case parallel awards would be made. 

5.6.2 Where a project of a cooperative nature with NASA is contemplated, describe the contributions expected from any participating NASA investigator and agency facilities or equipment which may be required. The proposal must be confined only to that which the proposing organization can commit itself. "Joint" proposals which specify the internal arrangements NASA will actually make are not acceptable as a means of establishing an agency commitment. 

5.7 Late Proposals. Proposals or proposal modifications received after the latest date specified for receipt may be considered if a significant reduction in cost to the Government is probable or if there are significant technical advantages, as compared with proposals previously received.

5.8 Withdrawal. Proposals may be withdrawn by the proposer at any time before award. Offerors are requested to notify NASA if the proposal is funded by another organization or of other changed circumstances which dictate termination of evaluation. 

5.9 Evaluation Factors 

The principal elements, of approximately equal importance, will be used in evaluating proposals:

1) Relevance to NASA's Objectives, (5.9.1)
2) Intrinsic merit, (5.9.2)
3) Cost, (5.9.3) 

4) Past Performance. (5.9.4)

5.9.1  Evaluation of a proposal's Relevance to NASA's Objectives includes the consideration of the potential contribution of the effort to NASA's mission.  Proposals will be evaluated based on relevance to the goals and objectives of the 2nd Generation RLV as stated in this NRA.  Objectives of this NRA are stated throughout the document.  The following will be considerations under this factor:

a) Value to TA-1 Architecture(s) or provides cross cutting risk mitigation.  

b) Extent of Systems flexibility and standardization included.

c) Extent that Program Goals and Objectives are met.  

d) Extent of Commercial convergence.  

e) Extent that Level I requirements are met. 

f) Impact of proposed restrictions on use, disclosure, or reproduction of data and extent and suitability of innovative data sharing methods. 

g) Impact of proposed deviations/exceptions that affect NASA’s objectives.

5.9.2  Evaluation of Intrinsic Merit includes the consideration of the following: 

a) Overall scientific or technical merit of the proposal or unique and innovative methods, approaches, or concepts demonstrated by the proposal including the following considerations:  

1) Soundness of technical approach and plan for implementation (Including suitability of Program/Project Plan).

2) Technical feasibility.

3) Suitability and effectiveness of Risk Management Plan.

4) Acceptability of technical development risks.

5) Acceptability of schedule and cost risks.

b) Offeror's capabilities, related experience, facilities, techniques, or unique combinations of those that are integral factors for achieving the proposal objectives including the following consideration:

1) Effectiveness and suitability of teaming and unique partnering arrangements. 

2) Effectiveness and suitability of unique facilities and techniques.

3) Effectiveness and Suitability of the Management approach.

c) The qualifications, capabilities, and experience of the proposed principal investigator, team leader, or key personnel critical in achieving the proposal objectives. 

d) Overall standing among similar proposals and/or evaluation against the state-of-the-art.

e) Suitability and effectiveness of Small Business (SB), and Small Disadvantaged Business (SDB) utilization including the SB and SDB subcontracting plan as applicable.

f) Suitability and effectiveness of Safety and Health Plan.

g) Completeness and suitability of the offeror’s executed proposed model contract/agreement including terms and conditions, statement of work, option decision points, milestone payments, and data deliverables.  

5.9.3 Evaluation of the cost of a proposed effort may include the realism and reasonableness of the proposed cost and available funds. 

Under the cost evaluation factor, proposals that include Government participation will be evaluated on a full-cost accounting basis.   Evaluation may include making adjustments to cost proposals in order to report to the Source Selection Official the “most probable cost of doing business” for any given offer.  The following will be considered:

a. Is the basis of estimate clearly described? 

b. Can the proposed effort be completed for the proposed cost?

c. Are the assumptions provided realistic and reasonable for the proposed effort?

5.9.4  
1. Relevant Past Performance: 
Evaluation of the quality of the Offeror’s, including team members, relevant past performance based upon the information provided by the offeror and that which is otherwise available to the Government.

5.10 Evaluation Techniques. Selection decisions will be made following peer and/or scientific review of the proposals. Several evaluation techniques are regularly used within NASA. In all cases proposals are subject to scientific review by discipline specialists in the area of the proposal. Some proposals are reviewed entirely in-house, others are evaluated by a combination of in-house and selected external reviewers, while yet others are subject to the full external peer review technique (with due regard for conflict-of-interest and protection of proposal information), such as by mail or through assembled panels. The final decisions are made by a NASA selecting official.  A proposal, which is scientifically and programmatically meritorious, but not selected for award during its initial review, may be included in subsequent reviews unless the proposer requests otherwise. 
5.10.1 Evaluation Rating Scale

Responses to this NRA will be rated and scored by Technology Area using the following methodology: 

Scoring
Rating/Description

900-1000

Excellent-A comprehensive and thorough proposal of exceptional merit with one or more significant strengths and no significant weaknesses exist.

700-899

Very Good-A proposal, which demonstrates overall competence.  One or more significant strengths have been found, and the strengths outweigh any weaknesses that exist.

500-699

Good-A proposal, which shows a reasonably sound response.  There may be strengths or weaknesses or both.  As a whole, weaknesses that are not offset by strengths do not significantly detract from the offeror’s response.

300-499

Fair-A proposal that has one or more weaknesses.  Weaknesses have been found that outweigh any strengths that exist.

0-299

Poor-A proposal that has one or more significant weaknesses that demonstrate a lack of overall competence, or would require a major proposal revision to address.

5.11
Evaluation Process-Deviation

A deviation to NFS 18.35.016-71(d) has been obtained to conduct competitive discussions, under this NRA, in accordance with FAR 15.306(d) only with those offerors that submit the most meritorious proposals.  The most meritorious proposals will be those that best meet the 2nd Generation RLV program goals and objectives in accordance with the evaluation factors set forth in the NRA.  The most meritorious proposals will be determined for each of the elements of the multiple Technology Areas within the NRA; except for TA10 where the most meritorious proposals will be determined at the TA level.  The intent is to have evaluation findings based upon final proposal revisions and negotiated contracts or agreements to present to the Source Selection Official for a decision on selection of contracts to be awarded.

5.12 Selection for Award. 

5.12.1 When a proposal is not selected for award, the proposer will be notified. NASA will explain generally why the proposal was not selected. Proposers desiring additional information may contact the selecting official who will arrange a debriefing.

5.12.2 When a proposal is selected for award, negotiation and award will be handled by the procurement office in the funding installation.  The proposal is used as the basis for negotiation.  The con​tracting officer may re​quest certain busi​ness data and may for​ward a model award instrument and other informa​tion pertinent to negotiation.
5.13 NASA welcomes proposals from outside the U.S. However, foreign entities are generally not eligible for funding from NASA. Therefore, unless otherwise noted in the NRA, proposals from foreign entities should not include a cost plan unless the proposal involves collaboration with a U.S. institution, in which case a cost plan for only the participation of the U.S. entity must be included. Proposals from foreign entities and proposals from U.S. entities that include foreign participation must be endorsed by the respective Government agency or funding/sponsoring institution in the country from which the foreign entity is proposing. Such endorsement should indicate that the proposal merits careful consideration by NASA, and if the proposal is selected, sufficient funds will be made available to undertake the activity as proposed.

5.13.1 All foreign proposals must be typewritten in English and comply with all other submission requirements stated in the NRA.  All foreign proposals will undergo the same evaluation and selection process as those originating in the U.S. All proposals must be received before the established closing date. Those received after the closing date will be treated in accordance with paragraph 5.7 of this provision. Sponsoring foreign Government agencies or funding institutions may, in exceptional situations, forward a proposal without endorsement to the above address if endorsement is not possible before the announced closing date. In such cases, NASA's sponsoring office should be advised when a decision on endorsement can be expected.

5.13.2 Successful and unsuccessful foreign entities will be contacted directly by the NASA sponsoring office. Copies of these letters will be sent to the foreign sponsor. Should a foreign proposal or a U.S. proposal with foreign participation be selected, NASA's Office of External Relations will arrange with the foreign sponsor for the proposed participation on a no-exchange-of-funds basis, in which NASA and the non-U.S. sponsoring agency or funding institution will each bear the cost of discharging their respective responsibilities.

5.13.3 Depending on the nature and extent of the proposed cooperation, this arrangement may entail:

5.13.3.1 An exchange of letters between NASA and the foreign sponsor; or

5.13.3.2 A formal Agency-to-Agency Memorandum of Understanding (MOU).

5.14 Cancellation of NRA. NASA reserves the right to make no awards under this NRA and to cancel this NRA. NASA assumes no liability for canceling the NRA or for anyone's failure to receive actual notice of cancellation. 

6.0
Additional Instructions

The following supplemental instructions are provided in addition to the NFS guidelines addressed above.

6.1  Past Performance  
Offerors and team members (reference FAR 9.6), not to include minor subcontractors (minor subcontractors are defined as those subcontracts where there is no exclusive teaming agreement and is less than $550,000), shall provide, as a minimum, three sources of relevant past performance with a point of contact and voice phone number.  Offerors shall submit the past performance questionnaire, Attachment 7, directly to the past performance sources referenced in their proposals and instruct the sources to forward the completed questionnaire to MSFC, Procurement Office, via fax to 256/544-6062 no later than 3:30 PM CST March 6, 2002.  Offerors are highly encouraged to follow-up with sources to ensure compliance with this requirement.  

In addition, offerors shall provide a list of all contracts for similar work performed within the last five (5) years, with POCs and phone numbers; and, Offerors shall provide a list of any contracts that have been terminated within the last 5 years, with POCs and phone numbers.

6.2
NASA Center and Other Government Installation Support

NASA Centers (or other Government installations) may provide non-cash resources (including analysis, design, test, fabrication, facilities, and other resources) within the capabilities and resources of the various installations to support the proposed activities of non-Governmental organizations.  The proposal must include documentation of the installation’s agreement to provide the planned services in the form of a Letter of Commitment from the installation’s Director or designee.  Administrative guidelines for preparation and submittal of proposals involving NASA Center support/commitments are provided in Attachment 8.

Letters of Commitment (reference Attachment 8) must include, as an attachment, a proposed Task Agreement document which describes the tasks to be performed, key milestones, assumptions made, and a cost summary broken down by civil service labor, support contractor labor, materials and other costs by Government FY.  Initiation, and subsequent development, of any Government installation support must be coordinated through an assigned Installation Lead. The Installation Lead serves as the single entry and exit point to their installation concerning any proposed Task Agreements under this NRA, and is responsible for proposed Task Agreement coordination with the appropriate personnel, departments, and facilities within the installation.  Attachment 9, Government Point of Contacts, provides a list of the assigned Installation Leads for each of the Government installations available to support this NRA. The Installation Lead’s responsibility begins with the public release of the draft version of this NRA and concludes once all proposals have been formally submitted by their final due date.  ALL AGREEMENTS MUST BE FINALIZED THROUGH THE DESIGNATED CENTER POC (REFER TO ATTACHMENT 8).

Offerors should only propose the use of Government installation resources they believe are necessary for the successful completion of their proposed task(s).  Proposals will not be evaluated based on the amount of tasks they make available to Government installations.

6.3
Cost Sharing

In general, cost sharing is permitted under contracts in which there is no profit.  Cost sharing is required for cooperative agreements.  The NASA Grant and Cooperative Agreement Handbook (NHB 5800.1) governs cooperative agreements with for-profit companies.  Criteria and procedures for the allowability and allocability of cash and non-cash contributions shall be governed by Section 23, “Cost Sharing or Matching,” of the OMB Circular A-110 and must be in compliance with FAR cost principles, 48 CFR Part 31. The offeror shall clearly describe all cost sharing arrangements proposed.

6.4
Model Agreements/Contracts and Types

NASA primarily expects that various performance-based contracts will be awarded as a result of this NRA. The different contract types used will be based on dollar value, nature and complexity of the work, level of insight, requirements, risk assessment and data requirements.  For information purposes, Guidelines for contract selection are provided in Attachment 10. In addition, model contracts reflecting various expected contract types are included in Attachments 11-17.  For determination of contract type, Offerors are to complete a risk assessment level with rationale, see matrix in Attachment 10.    Exceptions to contract type guidelines must be identified, explained, and justified (with complete alternative contract type) in the proposal.  It should be noted that certain Center unique clauses may be added to the contract before awarded.

Offerors shall submit a complete model contract as a part of the proposal.  The proposed model contract shall contain a complete statement of work (delineating both Government and Offeror’s responsibilities as proposed), proposed deliverables with a schedule expressed in elapsed time from award, and payment terms (all payments shall be performance based with completion criteria), complete option terms, and appropriate milestones.  More detailed instructions are included in the model contracts.  No cost-plus-fixed-fee (CPFF) contracts will be awarded as a result of this NRA.

Contracts resulting from this NRA will be negotiated and awarded at the TA level.

6.5 
Data Rights

The Government expects contracts to be awarded as a result of this NRA.  Consequently, (1) inventions for large business shall be governed by NFS 1852.227-70 New Technology, and (2) inventions for small business shall be governed by 52.227-11 Patent Rights--Retention by the Contractor (Short Form), and (3) rights in data shall be governed by FAR 52.227-14 Rights in Data--General, Alternates II and III.
If existing data is to be used or furnished as part of the proposed efforts and restrictions (i.e., limited rights) on existing data are desired, then such data shall be specifically identified by data item in the proposal.  The identification shall include a description that is sufficiently complete in technical detail to convey a clear understanding of the data.  In addition, the restrictions shall be justified with a supporting rationale and the effect of the restrictions on the outcome of the proposed effort shall be clearly explained.

With respect to existing data, the Government anticipates the funding of technology risk reduction activities to result in more than minor modifications to such data.  As a result, funded activities are expected to result in only unlimited rights data.  This understanding shall be reflected in an advanced agreement that will accompany any resulting contract.  In addition, NASA is willing to delay the delivery of certain data (i.e., detailed design drawings, manufacturing process sheets and detailed software code) until after the FSD decision.   However, access to the data items must be available to the Government at any.    
With respect to existing data under TA-10, the Government anticipates the funding of flight demonstrators to result in more than minor modifications to some of the embedded technologies.  As a result, funded activities under TA-10 are expected to produce unlimited rights in specific embedded technologies.  This understanding shall be reflected in an advanced agreement that will accompany any resulting contract.
No restrictions shall be allowed for data that will be completely developed under the proposed effort.  All data developed under the contract shall be delivered to the Government upon written request.  Limited rights data required to be delivered under resulting contracts will not, without permission of the contractor, be used by the Government for purposes of manufacture, and will not be disclosed outside the Government except for the following specific purposes:


a)
Use (except for manufacture) by support service contractors.


b)
Evaluation by non-government evaluators.

6.6
Representations and Certifications

Representations and Certifications, included as Attachment 18, are to be completed as appropriate and shall be included with the proposal.

6.7
Proposed Deviations or Exceptions

NASA recognizes that proposed deviations/exceptions to either the NRA, model contract/agreement, or model DPD may be positive, negative, or neutral.  NASA also recognizes that deviations or exceptions to regulatory requirements could delay completion of this procurement thereby adversely impacting program objectives.  For each proposed deviation/exception the offeror shall:


a) Clearly identify, explain, and justify the requested deviation/exception to either the NRA, model contract/agreement, or model DPD.


b) State whether the deviation/exception is a condition of proposal acceptance;


c) Propose alternative language for incorporation into the model contract/agreement;


d) Identify and quantify the impact to any aspect of the proposal if the Government does not accept the proposed deviation.


e) Deviations to Advanced Agreements-Rights In Data will not be accepted.  (Reference Attachment 8 and Model Contract Clause H.5, Advanced Agreement-Rights In Data).

Any proposed deviation/exception will be evaluated to assess impact on NASA objectives. 

6.8
Small Business and Small Disadvantaged Business Utilization and Subcontracting Plan

Large businesses, universities, and non-profit organizations proposing on this announcement shall include in their proposal a subcontracting plan in accordance with FAR Part 19 and the NASA FAR 1819.70.  For the purpose of establishing subcontracting baselines, percentage goals of 12 percent for SB concerns, 8 percent for SDB concerns (included in SB), 4 percent for WOSB concerns (included in SB and SDB), 1 percent for HUBZone SB concerns, .5 (one-half) percent for VOSB concerns (Service-disabled), and .5 (one-half) percent for HBCUs/OMIs of the total value are recommended.  Offerors are encouraged to exceed these goals.  If the offeror is a large business that proposes other than a contract, the offeror shall propose subcontracting goals along with a narrative description.    For purposes of this NRA, small business classification will be the North American Industry Classification System code (formerly SIC code) 541710 Aerospace R&D Activities. Also, reference FAR 52.219-9 Small Business Subcontracting Plan (Oct 2000).

6.9
Safety and Health Plan 

As prescribed in NASA FAR Supplement 1823.7001(c) and Part I, Section 3.0, the offeror shall submit a detailed Safety and Health Plan, as part of the proposal, showing how the offeror intends to protect the life, health, and well being of NASA and contractor employees as well as property and equipment.  For purposes of this NRA, the Safety and Health Plan is equivalent to Data Requirement Description No. XXXSA-005, “Off-Site Contractor Safety Program Plan.”  (See Attachment No. 4) 

This plan, as approved by the Contracting Officer, will be included in any resulting contract or cooperative agreement. 


6.10
Reference Documents

See the following web sites: 



For Guidance on NRA’s and the latest version of the NASA Grant and Cooperative Agreement Handbook (NPG 5800.1D); http://www.hq.nasa.gov/office/procurement/regs/1835.htm#1835.016-70 

For NRA’s; http://procure.msfc.nasa.gov/grcover.htm for NPG 5800.1D and nais.msfc.nasa.gov for NRA8-30 Cycle I.

For FAR; http://www.arnet.gov/far/
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1.
SCOPE/PURPOSE

1.1
SCOPE
The U.S. Space Launch Initiative (SLI), also known as the 2nd Generation Reusable Launch Vehicle (2nd Gen RLV) Program, is the central element of NASA’s Integrated Space Transportation Plan (ISTP), which is NASA’s long range strategy for safer, more reliable, and less expensive access to space.  The ISTP consists of 3 major programs that include Shuttle safety upgrades, the 2nd Gen RLV Program and the 3rd Generation RLV (3rd Gen RLV) Technologies and In-Space Transportation System.  The 2nd Gen RLV Program addresses 2nd Generation RLV risk reduction, NASA unique systems risk reduction, and enables alternate access to the International Space Station (ISS).  Building on 20 years of success with America’s 1st Generation RLV— the Space Shuttle — the 2nd Gen RLV defines the plan of action to design and develop America’s next-generation RLV.  The 2nd Gen RLV Program, is based on the philosophy that frequently launching NASA payloads on highly reliable, privately-owned-and-operated reusable launch vehicles will significantly reduce the cost of space access, allowing the Agency to focus resources on its core missions of scientific discovery and exploration.  

In partnership with the Department of Defense (DoD), the U.S. aerospace industry, and academia, NASA will perform systems engineering, technology development and architecture definition trade studies to define at least two 2nd Generation RLV architecture designs that will best meet mission requirements.  The NASA Research Announcement (NRA) 8–30 procurement for 2nd Generation RLV design-and-development activities took into account extensive NASA studies and contractor-provided input from NRA 8–27, which focused on detailed requirements evaluation, updated market projections, and risk-reduction priorities and plans.  This systematic approach targets the research and development of high-priority advanced technologies — such as lightweight structures, long-life rocket engines, advanced crew systems, life support, robotics, flight control and avionics, and thermal protection systems — to be integrated into at least two vehicle architectures that will compete to go into full-scale development around mid-decade, with operations early next decade.  The SLI, embodied in the 2nd Generation RLV Program, is NASA’s near-term plan to make access to space safer, more reliable, and less expensive for present and future customers.  In this way, NASA’s mission requirements will be met more efficiently and U.S. leadership in space will continue in the new century.

1.2 PURPOSE

The Bush Administration’s “A Blueprint for New Beginnings,” released in February 2001, approved the SLI (2nd Gen RLV) as a continuing investment for Fiscal Year (FY) 2002, with great importance placed on promoting space launch opportunities for both Government and private sectors.  Through the 2nd Gen RLV Program, NASA leads a team that includes DoD, U.S. aerospace industry, and academia to develop viable system architectures and technologies based on clearly defined system requirements.  Therefore, the Level 1 requirements outlined in this document will serve as principal inputs and form an integral part of the systems engineering and analysis activities and trade studies in accordance with the 2nd Gen RLV Program Plan. After review by both independent external panels and internal assessment teams, it is projected that these Level 1 technical requirements will be baselined.  Subsequently, this document will be updated on an as-needed basis as the Program progresses.

1.3 DOCUMENT OVERVIEW

The way to safe, reliable, and affordable access to space has been blocked by technical and business challenge.  NASA’s systems analysis and engineering expertise, combined with targeted investment areas, will help remove risk barriers for 2nd Gen RLV design and development.  This document presents the Level 1 technical requirements for 2nd Gen RLV architectures and initiates the systems engineering and analysis process.  As such, it is a guiding instrument for all activities in the 2nd Gen RLV Program.  This document relates to the development of Level 1 2nd Gen RLV architecture requirements as illustrated in Figure 1.
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243.81

375.70

226.10

0.026

214.78

30.5

0.1

12

22.66

-0.31

219.31

209.22

332.40

219.31

0.011

208.37

28.6

0.0

13

23.14

-0.63

213.70

178.90

291.70

213.70

0.005

203.00

26.3

0.0

14

21.59

-0.90

209.33

152.37

253.60

209.33

0.003

198.43

28.2

0.0
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18.77

-0.77

205.94

129.34

218.90

205.94

0.002

195.44
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0.0
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-0.60
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203.87
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99.99

99.99

99.99
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-0.47

203.34

92.77

159.00

203.34

99.99

99.99

99.99

99.99
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6.47

-0.37

204.49

78.53

133.80

204.49

99.99

99.99

99.99

99.99

19

2.40

-0.31

207.36

66.61

111.90

207.36

99.99

99.99

99.99

99.99
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-0.56

-0.19
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56.64

93.72

210.54

99.99

99.99

99.99

99.99
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-2.49

0.03

213.44

48.28

78.79

213.44

99.99

99.99

99.99

99.99
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-3.42

0.03

215.92

41.23

66.52

215.92

99.99

99.99

99.99

99.99

23

-3.73

0.05

217.99

35.28

56.37

217.99

99.99

99.99

99.99

99.99

24

-3.95

0.02

219.97

30.21

47.84

219.97

99.99

99.99

99.99

99.99

25

-3.77

-0.02

221.81

25.93

40.72

221.81

99.99

99.99

99.99

99.99

26

-3.32

0.04

223.58

22.27

34.69

223.58

99.99

99.99

99.99

99.99

27

-2.81

0.16

225.36

19.16

29.61

225.36

99.99

99.99

99.99

99.99

28

-2.22

0.41

227.07

16.50

25.31

227.07

99.99

99.99

99.99

99.99

29

-1.39

0.60

228.74

14.22

21.65

228.74

99.99

99.99

99.99

99.99

30

-0.41

1.09

230.48

12.27

18.55

230.48

99.99

99.99

99.99

99.99

32

1.50

2.49

235.14

9.14

13.57

235.14

99.99

99.99

99.99

99.99

34

3.95

1.52

239.35

6.87

10.03

239.35

99.99

99.99

99.99

99.99

36

3.82

0.16

244.21

5.20

7.43

244.21

99.99

99.99

99.99

99.99

38

3.03

0.57

249.44

3.95

5.53

249.44

99.99

99.99

99.99

99.99

40

2.57

1.42

255.08

3.023

4.136

255.08

99.99

99.99

99.99

99.99

42

1.64

2.06

260.47

2.328

3.118

260.47

99.99

99.99

99.99

99.99
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0.96

3.80

265.16

1.802

2.369

265.16

99.99

99.99

99.99

99.99

46

1.37

5.71

267.53

1.400

1.823

267.53

99.99

99.99

99.99

99.99

48

2.00

6.73

268.34

1.090

1.415

268.34

99.99

99.99

99.99

99.99

50

3.65

7.42

267.44

0.848

1.106

267.44

99.99

99.99

99.99

99.99
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4.71

7.48
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0.660

0.866

265.68

99.99

99.99

99.99

99.99
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5.87
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263.25

0.512

0.678
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99.99

99.99

99.99

99.99
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99.99
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99.99

99.99

99.99

99.99
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15.31
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0.100

0.148
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99.99

99.99

99.99
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13.40

-0.51
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0.074

0.115

225.84

99.99

99.99

99.99

99.99
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13.64

-3.25
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0.087
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99.99

99.99

99.99

99.99

*Based on 1983 Range Reference Atmosphere
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FIGURE 1. – Document Flowdown Process 

1.4
DOCUMENT CONVENTIONS

The 2nd Gen RLV Level 1 architecture requirements are derived from an understanding of NASA, DoD, and commercial mission needs, and from deficiencies in the existing fleet of launch vehicles.  Figure 2 illustrates how these two items factor into need statements that, in turn, drive Level 1 requirements.
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FIGURE 2. – 2nd Gen RLV architecture Level 1 requirements definition process

For clarity, the following definitions are offered:

a.
Systems deficiencies include inadequate space transportation system safety and reliability, and excessive space transportation user costs.

b.
Need statements identify system deficiencies in, and mission needs for, the current system capabilities. Need statements clearly define what NASA expects the new system to do.

c. Level 1 requirements state capabilities or characteristics the architecture must have to meet the needs.

To distinguish mission needs from mission requirements, as well as to facilitate reference and tracking, identifiers precede each statement, as applicable.  Numerical identifiers are for organizational purposes and do not indicate prioritization.  Therefore:

a.
Mission need statements are preceded by an N in brackets, for example:

[N10] is the first need identifier.

[N20] is the second need identifier.

b.
Mission requirement statements are preceded by an M in brackets, for example:
[M10] is the first mission requirement identifier.

[M20] is the second mission requirement identifier.

c.
Architecture requirement statements are preceded by an A in brackets, for example:

[A10] is the first architecture requirement identifier.

[A20] is the second architecture requirement identifier.

The requirements described in section 7.0 below are defined in terms of threshold values and objective values, defined as follows:

a.
Threshold values are the minimum acceptable values that are necessary to satisfy the Level 1 requirement.

b. Objective values are the values desired by the 2nd Gen RLV Program.

2.0 APPLICABLE DOCUMENTS

This section includes listings of applicable, reference and relevant documents.  (Note that some documents are to be specified (TBS).)

2.1
APPLICABLE DOCUMENTS
The following documents are applicable to 2nd Gen RLV architecture requirements:

JSC 28354
Human Rating Requirements

TBS
2nd Gen RLV Program Plan

TDSD8.1.1-04
ISS Integrated Traffic Model Report, Design Analysis Cycle 8; updated annually.

SSP 50235
Interface Definition Document for International Space Station Visiting Vehicles

2.2
REFERENCE DOCUMENTS
The following are reference documents:

2GRLV-DOC-010
NASA Design Reference Missions (DRMs) Document


The NASA Strategic Plan 2000, dated September 2000


The Aerospace Technology Enterprise Strategic Plan, dated April 2001


The Human Exploration and Development of Space Strategic Plan


2nd Generation Space Transportation Architecture Level 1 Requirements, dated August 1999

TBS
Contractor Space Transportation Architecture Study Results at http://www.hq.nasa.gov/office/codea/codeae/stas_results.html

TBS
NASA in-house Space Transportation Architecture Study at http://www.hq.nasa.gov/office/codea/codeae/stas_results.html

SSP 50306
International Space Station (ISS) – Crew Return Vehicle (CRV) Performance Requirements

3.0
DEFINITIONS/ACRONYMS

3.1
DEFINITIONS
Architecture - the integrated set of elements of a candidate launch system including the Earth-to-orbit launch vehicles, on-orbit transfer vehicles and upper stages, mission planning, ground and flight operations, and ground-based and on-orbit-based support infrastructure 

Alternate Access – enables the U.S. aerospace industry to develop unique technologies, system designs, and innovative procurement mechanisms for a system that includes both space launch and the capability to dock or berth with the Space Station; an incentive for both established and emerging launch companies to provide near-term, commercial launch services to ferry spares, logistics materials and other cargo; provides logistics backup for the Space Shuttle and Progress vehicles.

Crew — any personnel aboard an element of the 2nd Gen RLV architecture during ascent, while on orbit, and/or during descent and landing.

Design Reference Mission — provides a technical description of mission inputs for analysis, including orbits, cargo, duration, weight, size, etc.

Evolutionary Mission – missions that enable an evolutionary growth path to support the missions that cannot be supported at IOC

Launch Availability — the probability that the system is operable and ready to perform within a scheduled launch opportunity.

Launch Price – price charged by the launch operator for a mission; includes all recurring operations cost plus amortization of investment, depreciation, interest, return on investment, profit, etc.

Level 1 Requirement — a capability or characteristic the system or architecture must have to meet clearly defined needs.

Loss of Crew — the loss of life of any crewmembers during any portion of the 2nd Gen RLV mission.

Loss of Mission — failure of 2nd Gen RLV architecture to perform to specifications, leading to mission failure.

Needs Statement — identifies perceived deficiencies in current system capabilities and clearly defines what performance NASA expects the 2nd Gen RLV system to deliver.

Objective Values — the values desired by the 2nd Gen RLV Program.

Primary Mission — a mission that the 2nd Gen RLV architecture must be able to perform by IOC.

Recurring Operational Cost — All costs incurred by the operator(s) to operate the 2nd Gen RLV architecture flight and ground systems, the labor force, and the infrastructure, from mission to mission. The recurring Cost is inclusive of the fixed costs and the flight rate variable operations costs.

Fixed Costs — Operations costs incurred by the operator(s), which exist as costs regardless of flight rate.  

Variable Operations Costs — Operational costs incurred by the operator(s) as the incremental or additional costs needed to add flight rate capability. That is, the mean cost for one additional flight per year within a given architecture and its fixed infrastructure.

Responsiveness — The ability to provide timely space transportation services as specified by the customers. Typically, responsiveness is characterized by turnaround times, flight rate capability, surge rates or “launch-on-demand,” capacity & throughput capability, and customer flexibility. Architecture also is pre-planned to easily receive upgrades to the various systems that benefit the customer.

Secondary Mission — a mission that the 2nd Gen RLV architecture must perform and which is desired by the Program.

2nd Gen RLV Architecture — the integrated set of Earth-to-orbit and on-orbit vehicles; mission planning; ground and flight operations; and ground-based and on-orbit support infrastructure required to meet all NASA, DoD, and commercial space transportation requirements.

2nd Gen RLV Systems — the individual elements of the space transportation architecture for Earth-to-orbit and on-orbit vehicles, and mission planning.

Threshold Values — the minimum acceptable values that are necessary to satisfy Level 1 requirements.

Total Flight Profile of a Mission — phases of a mission, including launch, ascent to orbit, on-orbit operations, descent, re-entry, and landing.

3.2
ACRONYMS
CRV
Crew Recovery Vehicle

DoD
Department of Defense

DRM
Design Reference Missions

FY
Fiscal Year

IOC
Initial Operating Capability

ISS
International Space Station

ISTP
Integrated Space Transportation Plan

LEO
Low Earth Orbit

LOC
Loss of Crew

LOM
Loss of Mission

NASA
National Aeronautics and Space Administration

NRA
National Research Announcement

RLV
Reusable Launch Vehicle

2nd Gen RLV
Second Generation Reusable Launch Vehicle

3rd Gen RLV
Third Generation Reusable Launch Vehicle

SLI
Space Launch Initiative

SRD
Systems Requirement Document

TBS
To Be Supplied

TBR
To Be Reviewed

U.S.
United States

4.0
PROGRAM OBJECTIVES

The overall goal of the 2nd Gen RLV Program is to substantially reduce technical and business risks associated with developing safe and reliable RLVs, and providing affordable launch operations.  NASA’s specific goals are:

a.
To improve the safety (risk of crew loss —to less than 1-in-10,000 missions.

b. To decrease the cost by a factor of 10 ( to approximately $1,000 per pound of payload launched to Low Earth Orbit (LEO).

2nd Gen RLV architectures will consist of commercially owned and operated launch vehicles combined with Government-unique hardware.  The integrated architecture will be designed to meet NASA’s mission, while improving U.S. competitiveness in the space launch industry.  Due to the broad range of NASA, commercial and DoD mission requirements, the program will be programmatically phased to meet these requirements. The 2nd Gen RLV program will reduce the technical and programmatic risks, thereby enabling at least two commercially competitive RLV architectures, that will go into full-scale development around the middle of this decade and could begin operations early next decade.

2nd Gen RLV Program investments will emphasize risk-reduction activities selected according to industry and NASA needs.  The high priority risk reduction areas identified included technology development and demonstration, business and program planning, and systems engineering and analysis.  The Program will implement decision processes that link specific investments to the highest priority risk areas and technologies that support multiple commercial competitors.  High-priority investment areas for the 2nd Gen RLV Program are identified in the 2nd Gen RLV program plan.
5.0
NEED STATEMENTS

The Space Transportation Council has identified the need to improve the capability of current space transportation systems.  The needs identified below provide the basis for 2nd Gen RLV architectures.  

System deficiency driven need statements are:

[N10] Significantly improve the safety of transporting humans into low-Earth orbit (LEO).

[N20] Significantly reduce the cost of transporting humans and cargo into LEO.

Mission needs drive the following need statements: 

[N30] Perform Government-defined primary, secondary and evolutionary missions, as specified in section 6.0 below.

[N40] Improve the probability of mission success.

[N50] Improve launch availability and responsiveness of transporting humans and payloads into space.

[N60] Enable and support a growth path to the future commercial development of space.

[N70] Enable and support a growth path to the future human and robotic exploration of space.

[N80] Coordinate NASA, DoD and commercial mission needs to maximize investment opportunities for the stakeholders.

[N90] Enable alternate U.S. access to the ISS.

6.0
MISSION DEFINITION

New space transportation architectures are required to accomplish a broad range of crewed and uncrewed missions, requiring a comprehensive set of functional capabilities. Design reference missions (DRMs) have been developed which outline the capability envelope required of the 2nd Gen RLV. These missions are grouped into three categories: Primary, Secondary and Evolutionary as described below.  These missions provide the basis for assessing an architecture’s ability to meet the program goals and objectives.

6.1 
GOVERNMENT PRIMARY MISSIONS
Second Generation RLV baseline architectures must be capable of performing the primary set of missions at the time of Initial Operating Capability (IOC) and, as such, provide the benchmark for defining the basic performance capabilities of the architecture. DRM descriptions are found in the (2GRLV-DOC-010) NASA DRM. International Space Station (ISS) logistics missions must be in accordance with the ISS Integrated Traffic Model Report, Design Analysis Cycle 8, TDSD8.1.1-04, and the Interface Definition Document for International Space Station Visiting Vehicles, SSP 50235, as applicable.

[M10] Support the ISS logistics for re-supply, maintenance or crew exchange. 

[M20] Deliver payloads to various low-Earth orbits and other orbital destinations.

[M30] Deliver payloads to various low-Earth orbits for activation, checkout, deployment, and return to Earth, if required.

[M40] Reserved.

6.2
GOVERNMENT SECONDARY MISSIONS

The secondary missions describe capabilities that the baseline 2nd Gen RLV architecture must be designed to accomplish, but are not required to be incorporated at IOC. The candidate architectures may provide alternative methods of accomplishing the missions outlined in the DRM description.  The alternative methods must be more efficient and/or enhance attainment of one or more of the program goals and objectives.  A reference description of these missions is found in the (2GRLV-DOC-010) NASA DRM.
[M50] Support assembly and checkout of space platforms and modules.

[M60] Service and re-boost on-orbit spacecraft, platforms, and other orbital assets.

[M70] Retrieve on-orbit assets for repair and/or service, and return to Earth, if required.

[M80] De-orbit space debris or inactive spacecraft.

6.3
GOVERNMENT EVOLUTIONARY MISSIONS

Evolutionary missions generally are those that require architectures to have significant additional capabilities over and above those required for either primary or secondary missions.  Additional lift capability, on-orbit impulse, reentry cross range capability, and/or the ability to remain on orbit for extended periods may be required to accomplish this set of missions. It is anticipated that the capability to perform evolutionary missions may not be needed until after 2nd Gen RLV IOC.  The architectures provided to meet the primary and secondary missions must provide an identified growth path to meet the evolutionary missions.  A reference description of these missions is found in the (2GRLV-DOC-010) NASA DRM.

[M90]  Support crew rescue

[M100] Support polar orbit missions, both crewed and uncrewed.

[M110] Support human exploration vehicle element delivery missions to low earth orbit

[M120] Support human exploration crew delivery missions

7.0 
GOVERNMENT LEVEL 1 REQUIREMENTS

Following is a listing of Level 1 requirements for Government missions:

[A10] Comply with all applicable NASA, DoD, and civil flight safety requirements as defined in [A11] through [A14] and in accordance with the Human Rating Requirements, JSC –28354, as applicable.

[A11] Assure public safety.

[A12] Achieve a probability of loss of crew (LOC) for the total flight profile of a mission.

a. Threshold — must equal a probability of 1/10,000 (TBR) or less.
b. Objective— should equal a probability of 1/10,000 or less.
[A13] Assure safety of personnel on the ground (transportation employees and customers).

[A14] Assure safety of high value assets.

[A20] Reserved.

[A30] Deliver payloads into a low earth circular orbit, as described in the NASA DRM document.

a.
Threshold — must provide a recurring operational cost of $1,000/pound or less.

b.
Objective — should provide a launch price of $1,000/pound or less.

[A40] Achieve a probability of loss of mission (LOM) throughout the design life of the 2nd Gen RLV architecture.

a.
Threshold — must provide a probability of 1/100 or less.

b.
 Objective — should provide a probability of 1/200 or less.
[A50] Provide the capability of supporting the Government missions defined in section 6.0 above.

a.
Threshold — must provide the capability of performing all primary missions at IOC.

b.
Objective— should provide the capability of performing secondary missions at IOC.

[A60] Achieve a probability of launching a Government payload within its scheduled launch opportunity.

a.
Threshold — must exceed 90% (TBR) probability that a payload will be launched within its specified opportunity.
b. Objective — should exceed 95% probability that a payload will be launched within its specified opportunity.

[A70] Provide a growth path to support the Government secondary missions that cannot be supported initially.

[A80] Provide an evolutionary growth path that will enable the future commercial development of space.
[A90] Provide a viable growth path to support the Government evolutionary mission to enable the future human and robotic exploration of space by FY 2017.

[A100] Provide an evolutionary growth path to support future DoD launch needs.

8.0
ALTERNATE ACCESS LEVEL 1 REQUIREMENTS

[AA10]
The alternate access capability must comply with all applicable NASA and civil launch and orbital safety requirements.

[AA20]
The alternate access capability must achieve a probability of LOM throughout the design life of the launch system architecture.

Threshold ( must provide a probability of 1/100 or less

a. Objective ( should provide a probability of 1/200 or less

[AA30]
The alternate access capability must provide the capability of supporting the missions defined in section 6.0 [M10] of this document.

[AA40]
The alternate access capability must achieve a probability of launching a payload within its scheduled launch opportunity.

a. Threshold ( must exceed 90% probability that a payload will be launched within its specified opportunity.

b. Objective ( should exceed 95% probability that a payload will be launched within its specified opportunity.

9.0
COMMERCIAL LEVEL 1 REQUIREMENTS

Commercial Level 1 requirements are not provided in this document due to proprietary and/or competition-sensitive concerns.  However, architecture contractors will develop their unique proprietary commercial requirements.  These requirements will be provided as an annex to the Systems Requirements document, and also will be proprietary.

10.0
RECORDS

None.
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1.0 SCOPE/PURPOSE

 SCOPE

The 2nd Generation Reusable Launch Vehicle (2GRLV) architecture will be developed in the 2001 to 2010 time frame, with an initial deployment expected in about 2011.  The 2GRLV architecture is intended to serve NASA, DoD, and commercial launch needs.  Specific Design Reference Missions (DRMs), which the architecture must support for NASA, are captured in this document.  DRMs for DoD and for commercial interests will be captured at a later date, either in separate documents, or in an expansion of this document.

2.0 PURPOSE

The purpose of this document is to establish a working set of DRMs for use with the 2nd Generation Reusable Launch Vehicle Program Level 1 Requirements Document.  The Level 1 requirements capture general, unsatisfied, U.S. launch needs that the 2GRLV is intended to satisfy.  Basic missions, and the top most architecture requirements the 2GRLV must satisfy, are also called out in the Level 1 Requirements.  The DRMs captured here are representative missions that help define the performance envelope for the 2GRLV.  The DRMs also provide standard mission definitions as inputs for comparisons of the performance of different architectures. 

APPLICABLE DOCUMENTS

This section includes listings of applicable and reference documents.

APPLICABLE DOCUMENTS

The following documents are applicable to 2GRLV DRMs:

MSFC-RQMT-3221
2nd Generation Reusable Launch Vehicle Level 1 Requirements

REFERENCE DOCUMENTS

The following are reference documents:

TDSD8.1.1-04
ISS Integrated Traffic Model Report (DAC 8)

SSP 50235
Interface Definition Document for International Space Station Visiting Vehicles

3.0
DEFINITIONS/ACRONYMS

3.1
DEFINITIONS
2nd Gen RLV Architecture — the integrated set of Earth-to-orbit and on-orbit vehicles; mission planning; ground and flight operations; and ground-based and on-orbit support infrastructure required to meet all NASA, DoD, and commercial space transportation requirements.

TBD

3.2
ACRONYMS
CRV
Crew Return Vehicle

DoD
Department of Defense

DRM
Design Reference Missions

ELV
Expendable Launch Vehicle

EOS
Earth Observation Satellite

ETO
Earth Transfer Orbit

EVA
Extravehicular Activity

FY
Fiscal Year

GEO
Geosynchronous Earth Orbit

HEO
High Earth Orbit

IOC
Initial Operational Capability

ISS
International Space Station

KSC
Kennedy Space Center

LEO
Low Earth Orbit

LRU
Line Replaceable Unit

MEO
Medium Earth Orbit

MPLM
Multi-Payload Logistics Module

MSFC
Marshall Space Flight Center

MSL
Mean Sea Level

NASA
National Aeronautics and Space Administration

nmi
nautical miles
NRA
NASA Research Announcement

NRO
National Reconnaissance Organization

PAM-D
Payload Assist Module - D

PL
Payload

POC
Point of Contact

RLV
Reusable Launch Vehicle

 2GRLV
Second Generation Reusable Launch Vehicle

SLF
Shuttle Landing Facility

SMM
Solar Maximum Mission

STAS
Space Transportation Architecture Study

STS
Space Transportation System

TBD
To Be Determined

TBR
To Be Resolved

TBS
To Be Supplied

TDRS-H
Tracking and Data Relay Satellite -H

US
Upper Stage

4.0 DESIGN REFERENCE MISSION DESCRIPTION

4.1  DRM PARAMETER CATEGORIES: INFORMATION VS. REFERENCE
Twelve NASA Design Reference Missions (DRMs) have been identified.  Parameters pertaining to the DRMs have been grouped into four broad categories:


Programmatic


General Mission


Payload


Mission Parameters

Some of the parameters are intended to convey information (e.g., Level 1 Requirements trace), some are intended to collect information (e.g., FY Funded), and some constitute performance requirements the 2GRLV  architecture  must satisfy. For example, the ability to deliver the up-mass and down-mass payloads from a hypothetical KSC launch site to the designated final orbits is a required performance capability, even if the final architecture is not based at KSC, and will never fly from KSC. 

Note that the DRMs refer to “missions” as opposed to single launches.  Many missions are accomplished via single launches, but multiple launches are not precluded. This may be relevant in cases where the mission payload might be more economically boosted in sections, rather than as a single unit.

A brief description of the DRM parameters, which appear in the DRM Reference Mission Matrix, is given below to help clarify the nature of each parameter.

4.1.1  PROGRAMMATIC

 The Programmatic parameters are:

Level 1 Requirements Trace: This designator is information only. It shows which Level 1 requirement a particular Design Reference mission is linked to.  

Fiscal Year Funded:  This parameter is intended to collect information on the maturity of a DRM. If not all requirements can be satisfied, missions which are funded in the 2GRLV operational time frame are expected to have a greater influence on 2GRLV  architecture  development than un-funded missions. 

First Launch Date:  This is an information parameter, to help in the development of long-term mission models for the 2GRLV architecture .

Launch Frequency: This is a reference parameter. The launch rate frequency implied by DRMs is one component of total annual launch rate the 2GRLV should be capable of satisfying. 

Mission Point of Contact (POC): This is information only, to help facilitate gathering information on particular DRMs by indicating a knowledgeable point of contact. 

4.1.2  GENERAL MISSION

Duration: This is a reference parameter. Mission durations represent the range of expected durations for a given class of missions, and the upper end of the range must be achievable.  

Crewed/Un-crewed: This is a reference parameter. The crew sizes indicated represent expected number of crew needed, and the upper end of the crew range must be achievable. Supporting the maximum crew size for the maximum mission duration may not be a requirement.  As a minimum, the architecture is to support the maximum crew size for the minimum duration.  An assessment should be made of the impact on the architecture of meeting a goal of supporting the maximum crew size for the maximum duration.

EVA Capability Required: This is a reference parameter. Missions that require 2GRLV crew EVA are indicated. 

Classified: This is expected to be a reference parameter for DoD and NRO missions. Although no NASA missions have “classification” requirements, this category appears for completeness, in anticipation of using the matrix for DoD and NRO.  To the extent that secure missions are part of 2GRLV architecture  business case closure, they should be considered early, since it is much cheaper to incorporate security features from the start, than to retrofit them in latter.
Rendezvous: This is a reference parameter. Missions that include the need for a rendezvous of the 2GRLV with another spacecraft are indicated. 

Station Keeping: This is a reference parameter. Missions that require the 2GRLV to station-keep with another spacecraft are indicated. 

Docking: This is a reference parameter. Missions that require the 2GRLV to dock with another spacecraft are indicated. 

Berthing: This is a reference parameter for some ISS missions. ISS missions where berthing might be required are indicated. 

4.1.3 PAYLOAD PARAMETERS

Payload Mass: This is a reference parameter.  It represents the Payload mass the 2GRLV architecture  must deliver to the Final Orbit indicated under Mission Parameters in Table 2.  
Down Mass: This is a reference parameter.  Down Mass may be: a payload designed to perform its mission without being deployed from the 2GRLV; a payload that fails post launch checkout and is returned to Earth in the 2GRLV that carried it up; a payload that is designed for deployment on one flight and subsequent retrieval and return to Earth on another flight; mass to be returned as part of an ISS support mission; mass to be returned to Earth in conjunction with servicing or repair of on-orbit assets.  The Down Mass for DRM S4 (Space Debris or Inactive Spacecraft) need not be returned intact, or carried down as 2GRLV cargo.     

Cleanliness: Cleanliness references are listed as TBS in this document version.  Certain DoD/NRO payloads are likely to have instruments that must be protected from contamination; and NASA Mars landing or landing-and-return missions will be subject to stressing planetary protection requirements that involve high levels of cleanliness.  Planning for these requirements now is likely to save money later.  

Thermal Requirements: This is expected to be a reference parameter for some missions. Some payloads are expected to require heating or cooling support during launch.  No specific instance of these (TBS) requirements has yet been identified; nevertheless, the architectures under development should anticipate payloads that will require heating or cooling support during pre-launch and launch operations.  As future NASA missions become better defined, specific heating and cooling requirements are expected to become available. 

Envelope: This is a reference parameter.  The height and width entries of “<15” feet are to be interpreted as a requirement to accommodate payloads of less than 15 feet in height and width.  The length entry of “45 – 60” feet is to be interpreted as: payloads may be between 45 and 60 feet in length; and that the architecture must accommodate payloads of up to 60 feet in length.   

Special Handling: This will be a reference for selected payloads.  Although P2 (LEO PL Delivery) is marked as not needing special handling, this will not be universally true.  Mars touch down, and Mars return missions (for example) are subject to stringent planetary protection requirements where special handling is required to prevent forward and backward biological contamination of Mars and Earth.  Architecture designs should anticipate that some missions will have special handling requirements, which will emerge as future missions become more clearly defined.

Acceleration Loads: This is a reference parameter. The 2GRLV is not to impose higher acceleration loads than indicated, on either 2GRLV crewmembers or payloads. 

Acoustics: This is a reference parameter.  The 2GRLV is not to impose a more severe acoustics environment on crew or payload than indicated.  (The value is currently TBS – MSFC will provide a value in a later revision to this document, after proper coordination.)

Power Requirements:  This is expected to be a reference parameter for some missions.  Some payloads are expected to need maintenance or “keep alive” power during the launch phase.  No specific instance of this (TBS) requirement has yet been identified; nevertheless, the architectures under development should anticipate payloads that will require power support during pre-launch and launch operations.  As future NASA missions become better defined, specific payload power support requirements are expected to become available. 
4.1.4 MISSION PARAMETERS

Final Orbit: This is a reference parameter.  The Architecture must be capable of delivering payloads to orbits with the apogee, perigee and inclination combinations indicated. There are no specifications on any intermediate orbits employed to reach the final orbit. Intermediate orbits are to be determined as a part of the overall system optimization process. The apogee and perigee targeting accuracy, and the inclination accuracies are for initial orbit insertion, and are exclusive of any additional orbital accuracy requirements necessary to support rendezvous, station keeping, docking, or berthing.
5.0     NASA MISSIONS

The missions listed in this section are all NASA missions.  DoD/NRO, and commercial DRMs will be captured in separate documents, or as subsequent expansions of this document.  The NASA DRMs attempt to anticipate future NASA missions, based on historical missions, and plans for future missions.  Some of the future missions are only in the early planning stage, and not yet approved or funded.  Over time it is expected that additional information will emerge that may define some of the DRMs more crisply; this additional information will be captured in future revisions of this document.   

5.1 COMMON DATA

Table 1 below captures Launch Site and Landing Site information that is common to all missions.  Additionally, atmospheric data associated with the launch site data are captured in Appendix A. 

5.2    MISSION SUMMARY MATRIX

The NASA Missions are organized into Primary, Secondary and Evolutionary Missions. Descriptions of the individual Primary, Secondary, and Evolutionary missions are presented in sections 5.3, 5.4 and 5.5, respectively.  Table 2 presents a Summary of the NASA DRMs.   

Table 1: Launch and Landing Site Data to be used for All Missions

Note: The launch site definition and the landing site designations are not to be taken as requiring the 2GRLV architecture to include the (KSC) launch site indicated.  The KSC launch site serves as a common reference for DRM fly outs, where common atmospheric models and weather models can be employed for all architectures. Performance of the DRM from KSC must be shown analytically, but other basing options may be chosen for the actual architecture. 

Table 2: 2nd Generation RLV Design Reference Mission Summary



5.3 PRIMARY MISSIONS

Primary Missions pertain to those in section 6.1 of the Level 1 Requirements document.  These are missions the 2GRLV architecture will be required to perform at Initial Operational Capability (IOC). 

5.3.1 P1A: ISS LOGISTICS, MAINTENANCE AND CRV CHANGEOUT 

(Level 1 Requirements Ref. M10)

Missions that support the continued operation and upgrade of the International Space Station (ISS) include crew rotation, logistics support, ISS maintenance, and Crew Return Vehicle (CRV) change out.  The ISS support missions, except Crew Rotation (which is P1b), are included here.

The 2GRLV frequency of ISS re-supply is expected to be 3 2GRLV flights per year, plus one additional flight to change-out a CRV every third year.  Although the launch vehicle must satisfy the total set of ISS Space Transportation Architecture Study (STAS) support requirements, alternative methods for handling down-mass requirements may be acceptable.  However, alternatives to ISS baseline approaches must consider all potential impacts to ISS including design, operations, and cost.

The Logistics Support mission requires three launches of 40,000 lbs of supplies per year and the return of 40,000 lbs three times per year.  No exact launch schedule is required, which allows some flexibility in meeting ISS microgravity experiment constraints, quiescence requirements, and logistics storage capability.  Logistics missions require 8 to 16 days, of which two days are allocated for catch-up, rendezvous, and docking.  Nominally no EVA activities are required for logistics missions.  Although Shuttle employs standard cargo carriers (such as the Multi-Payload Logistics Module or MPLM) for Logistics activities, alternate approaches that improved upon the ratio of rack and MPLM weight to cargo weight would be considered.

The Maintenance missions require the launch of TBS lbs of supplies per year and the return of TBS lbs/year, but do not require a specific launch frequency or payload size.  This allows for flexibility in trading the launch schedule for the payload mass, subject to ISS microgravity experiment constraints, quiescence requirements, and scheduled maintenance requirements.  Maintenance missions require up to 30 (TBR) days, with two days allocated for catch-up, rendezvous, and docking.  EVAs may be required to support installation of LRUs on the exterior of the ISS, or to replace failed units.

The Crew Return Vehicle (CRV) Change-Out mission replaces the CRV once every 3 years.  The CRV is pressurized, and has no attitude constraints. Other options for CRV return/replacement may be offered as an alternative to return by the 2GRL.

5.3.2 P1B: ISS CREW ROTATION 

(Level 1 Requirements Ref. M10)

The ISS Crew Rotation mission typically exchanges 3 crewmembers, and includes the personnel required for transfer vehicle support.  On the space shuttle, three crewmembers are required to fly the vehicle, and one additional crewmember is required to assist the returning, deconditioned crewmembers, necessitating a nominal crew of 7.  To cover excursions from the nominal, the crew size requirement is set with a range of 4 to 9. Crews are nominally rotated every 90 days, although a crew may remain on orbit for up to 180 days.  The 90-day schedule is not rigid, and may be tailored to allow flexibility in launch schedules.  The launch mass requirement for Crew Rotation missions is 40,000 lbs.

5.3.3 P2: LOW  EARTH ORBIT PAYLOAD DELIVERY 

(Level 1 Requirements Ref. M20)

The lead NASA organizations for the planning and conduct of this DRM are Code S and Code Y.  Cognizant individuals involved are TBS at Code S and TBS at Code Y. Missions associated with this DRM are currently being funded and launched.

NASA intends to launch a large number of missions in both its Space and Earth Science Enterprises that do not require any type of crew participation during launch or deployment.  In general, this DRM mirrors missions that the current fleet of ELVs performs.   The 2GRLV launches to a variety of specified orbits where the payload is released.  The 2GRLV returns to Earth with no down mass.  In many cases the spacecraft will have an attached upper stage that is required for delivery to a final orbit.  The duration of the activities associated with the launch are on the order of a few hours, up to 5 days.  Missions associated with this DRM are: (1) LEO; (2) Geosynchronous Transfer Orbit (GTO); and (3) Lunar and Planetary.

LEO missions are those where the mission orbit is under 500 nmi.  The 2GRLV is required to fly to the mission orbit and then release the spacecraft.  A mission that fits this category is EOS Terra, which was launched December 18, 1999 on an Atlas IIAS from Vandenberg Air Force Base to an orbit altitude of 405 nmi with an inclination of 98.8°.  The spacecraft had a mass of 11,440 lbs with dimensions of 11.5 ft in diameter by 22.3 ft in length.

ETO missions are those where the final mission orbit is MEO, GEO, or HEO; but, the 2GRLV is only required to fly to LEO and release the spacecraft, which has an attached upper stage.  The upper stage propels the spacecraft into the final orbit.  A mission that fits this category is TDRS-H.  TDRS-H was launched June 30, 2000 on an Atlas IIA from Cape Canaveral Air Station.  The spacecraft had a mass of 7,012 lbs.

Planetary payloads are those where the mission destination is outside of the Earth’s influence. An upper stage will be attached to the payload to supply the necessary energy to send the payload on its specified trajectory.  The missions described here will have a variety of destinations: heliocentric orbit, inner planets, outer planets, the edge of the solar system, or the Sun.  A mission that fits this category is Mars Odyssey, which was launched April 7, 2001 on a Delta II 7925 from Cape Canaveral Air Station to a 100 nmi parking orbit.  The spacecraft had a mass of 1660 lbs and was attached to a PAM-D upper stage.  The spacecraft and upper stage were spin-stabilized prior to release from the launch vehicle.

Upcoming or planned NASA mission representative of this category are TBS.

5.3.4 P3: PAYLOAD DELIVERY, CHECKOUT, AND RETURN 

(Level 1 Requirements Ref. M30)

This mission is very similar to the LEO Payload delivery mission above, but with a few additions: crew support; payload activation and checkout; and potential payload return.  More complex LEO Missions will require crew participation.  These missions include payloads that require a crew to perform activation, or checkout.  At the completion of the mission the crew and possibly the payload will be returned to Earth by the RLV.  Payload return may be required because of a failure during the activation and checkout process, or because the payload design is for a short duration, on-orbit phase followed by return to Earth.  Some missions may include an upper stage to transfer the spacecraft to a different orbit after 2GRLV departure.

In addition to on-orbit retrieval, this DRM includes those missions that require the return of retrieved on-orbit assets, either for repair and refurbishment, or because they were designed for return after the completion of their mission.  

5.4 SECONDARY MISSIONS

Secondary missions are those called for in section 6.2 of the Level 1 Requirements document. These missions describe capabilities that the baseline 2GRLV architecture must be designed to accomplish, but are not required to be incorporated at IOC.

5.4.1 S1: SPACE PLATFORM/MODULE ASSEMBLY AND CHECKOUT 

(Level 1 Requirements Ref. M50)

This Mission supports space platform/module assembly and checkout in LEO. It includes platform missions that cannot be accommodated by ISS or are better suited to separate platforms.  The 2GRLV crew may be required to help with platform or module assembly and checkout.   The platform may either remain in the payload bay, or be a free flyer. 

5.4.2 S2: SERVICE AND REBOOST ON-ORBIT SPACECRAFT AND PLATFORMS  

(Level  1 Requirements Ref. M60)

This mission is to support payloads that are inherently designed for on-orbit servicing, or for which simple servicing procedures are devised after launch.  The Hubble Servicing missions are typical examples. In general, these missions do not involve failed or disabled spacecraft, but may include minor repairs.  The reboost mission is to provide additional service life to payloads which undergo a gradual orbital decay which can be compensated for and corrected by the application of an external boost.

On-orbit servicing as used here is defined as manipulating robotic satellites on-orbit to extend their life or capability.  This can be divided into three tasks: diagnosis, supply, and repair.  Diagnosis involves assessing the damage to a spacecraft to determine what type of servicing is required, and will be performed by astronauts during an EVA or through failure identification by analyzing telemetry data prior to rendezvous.  Supply involves transferring resources to the spacecraft, such as adding, upgrading, or replacing components, and refilling expendables such as propellants or cryogens.  Repair involves tasks that fix broken components rather than replacing them, such as decontaminating optics, adding coatings and structure, or cutting or bending fixtures to recover from failed deployments.  The potential benefits of on-orbit servicing include reduced life cycle costs, increased payload sensor availability, extended orbital lifetime, enhanced spacecraft capabilities, and enhanced mission flexibility.

On-orbit servicing (as defined for this DRM) has been performed five times by NASA astronauts, and two more missions are currently planned.  For the Solar Maximum Mission (SMM), astronauts on STS-41C replaced an attitude control module that failed 10 months after launch, thus saving the $230 M spacecraft.  On STS-49, astronauts attached a solid rocket motor to the Intelsat VI/F3 spacecraft, whose booster rocket failed and stranded the spacecraft in LEO.  The Hubble Space Telescope has been serviced three times, and two more servicing missions are planned prior to the end of its mission life.

The servicing category also includes missions to service and re-boost on-orbit spacecraft and platforms.  The 2GRLV will rendezvous with asset in LEO.  The crew will perform the required service or maintenance.  The spacecraft will then be boosted to a different LEO orbit, if required.
5.4.3 S3: REPAIR, SERVICE, OR RETURN ORBITAL ASSETS 

(Level 1 Requirements Ref. M70)

This mission supports payloads which were not necessarily designed for on-orbit servicing, but which have suffered an unanticipated on-orbit failure that is determined to be correctable. Repairs and servicing would be performed if they were deemed to be both feasible and cost-effective.  Since the failures and corrections are for unplanned events, each mission would have a custom aspect to it.  The Return aspect of the mission would support cases where it was deemed feasible to retrieve and return the asset for subsequent refurbishment.

5.4.4 S4: DEORBIT SPACE DEBRIS OR INACTIVE SPACECRAFT 

(Level 1 Requirements Ref. M80)

This mission is to de-orbit space debris, or inactive spacecraft that have finished their active service life.  The 2GRLV will rendezvous with the debris or spacecraft and provide the means for it to de-orbit.  The concept for how this is accomplished is not prescribed.  It might be the crewed attachment of a de-orbit motor, or involve a remote, un-crewed technique.  

5.5 EVOLUTIONARY MISSIONS

Evolutionary missions are those called for in section 6.3 of the Level 1 Requirements document.  They are more challenging missions that require substantially more payload lift, on-orbit impulse, or on-orbit durations greater than the IOC 2GRLV provides. 

5.5.1 E1: CREW RESCUE SUPPORT  

(Level 1 Requirement Ref. M90)

The 2GRLV architecture should be designed to enable evolutionary growth that supports Crew rescue missions.  For these missions the 2GRLV will rendezvous with and rescue crew stranded in orbit.  The stranded crew could be on the ISS, a manned platform in LEO, or on another RLV. This mission requires a call up time of less than two days.

5.5.2 E2: POLAR ORBIT PAYLOAD DELIVERY

(Level 1 Requirement Ref. M100)

This mission is to deliver payloads to polar orbit.  The 2GRLV places a crewed or un-crewed payload into LEO at very high inclinations.  The method for accomplishing this mission is not prescribed.  It might involve fly outs from launch sites with range safety corridors consistent with polar missions, or it might involve vehicles inherently safe enough to perform population over-flights.

5.5.3 E3: HUMAN EXPLORATION VEHICLE ELEMENT DELIVERY 

(Level 1 Requirement Ref. M110)

This mission is to deliver the Human Exploration Vehicle Element that will support the expanded human exploration of space.  The Human Exploration Vehicle will be substantially heavier than prior RLV payloads, requiring a total lift for this mission of 180,000 lbs to a 46-degree inclination, 150 nmi circular orbit. Although this may be accomplished in more than one flight, at least one indivisible portion of the Human Exploration vehicle is expected to weigh 122,000 lbs.  
5.5.4 E4: HUMAN EXPLORATION CREW DELIVERY 

(Level 1 Requirements Ref. M120)

This mission is to deliver a crew to the assembled and prepared Human Exploration Vehicle Element prior to its departure for an exploration mission.  The size of the delivered crew is not yet known but is expected to be in the neighborhood of 6 (TBR).  The Human Exploration Vehicle Element is expected to have a 250 nmi perigee, a 75,000 nmi apogee, and a 46-degree inclination.  
6.0 APPENDIX 1 ATMOSPHERE DATA

All Design Reference Missions shall be evaluated using the common atmosphere data listed in the table below. Questions concerning the table should be referred to:

B. Jeffrey Anderson, Ph.D.

Environments Group, ED44

Marshall Space Flight Center

Huntsville, AL 35812

email:   jeff.anderson@msfc.nasa.gov

Phone:  (256) 544-1661

Fax:      (256) 544-0242
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NASA-Led Task Descriptions
NASA Led Risk reduction Tasks

Proposed FY01 Tasks

	Project
	Risk Reduction Task
	Contact
	Center
	Phone Number
	Email Address

	Systems Engineering and Architecture Definition 
	Systems Analysis Tool Development
	Dave Taylor
	MSFC
	(256) 544-5486
	david.e.taylor@msfc.nasa.gov

	
	Probabilistic Risk Assessment
	
	
	
	

	
	ORM & S/C Database Enhancements
	
	
	
	

	
	Uncertainty Analysis and Design
	
	
	
	

	
	Integrated Test Bed Study
	
	
	
	

	
	Commercial Cargo System Modeling Task 
	
	
	
	

	Airframe Risk Reduction
	Integrated Aerothermal and Structural Thermal Analysis


	J.L. Fowler
	LaRC
	757-864-4396
	j.l.fowler@larc.nasa.gov

	
	Stage Separation and Ascent Aerothermodynamics


	
	
	
	

	
	Verified Airframe Integrated Structures


	
	
	
	

	
	Verified Airframe Design


	
	
	
	

	
	Materials and Advanced Manufacturing: Permeability Resistance


	
	
	
	

	
	Lightweight, Informed, Micrometeoroid Resistant Ceramic


	
	
	
	

	Vehicle Subsystems Risk Reduction
	Proton Exchange Membrane Fuel Cell  (PEMFC) Power Plant Development

	Mr. Michael Skor
	GRC
	(216) 433-2286
	michael.skor@grc.

nasa.gov



	Operations Risk Reduction
	Space-Based Telemetry and Range Safety
	
	
	
	

	Integrated Vehicle Health Management Risk Reduction
	Systems Analysis Interface and Project Coordination
	William Kahle
	ARC
	256.544.3225
	william.kahle@msfc.nasa.gov

	Upper Stages Risk Reduction
	No In House Led Activities
	Mr. Curtis McNeal
	MSFC
	(256) 544-8538
	curtis.mcneal@msfc.nasa.gov

	Flight Mechanics Risk Reduction
	Natural Atmospheric Environment Technology Development 

	Mr. Jack Mulqueen
	MSFC
	(256) 544-0534
	jack.mulqueen@

msfc.nasa.gov

	
	Robust Integration Technology and Testbed

for RLV Navigation Systems

	
	
	
	

	
	
	
	
	
	

	Propulsion Risk Reduction
	Test of Large Scale Liquid Hydrogen Propellant Densification Hardware 

	Mr. Steve Richards
	MSFC
	(256) 544-7053
	james.s.richards@msfc.nasa.gov

	
	Miniaturized Smart Leak Sensor System
	
	
	
	

	
	GRCop-84 Sheet For Combustion Chambers, Nozzles And Large Actively Cooled Structures

	
	
	
	

	
	Large Composite Valve Technology

	
	
	
	

	
	Actively Cooled Ceramic Matrix Composite Nozzle Ramp for Aerospike Engine

	
	
	
	

	
	Full Flow Staged Combustion Injectors

	
	
	
	

	NASA Unique Risk Reduction
	Cockpit Architecture Roadmap Team
	Mr. Doug Whitehead
	JSC
	(281) 483-4699
	douglas.s.whitehead1@jsc.nasa.gov



	Flight Demonstration Risk Reduction
	 No In House Led Activities
	Mr. Robert Werka
	MSFC
	(256) 544-1032
	bob.werka@

msfc.nasa.gov
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1.0 SCOPE

 This document contains the 2nd Generation RLV Program Work Breakdown Structure (WBS) and the Dictionary as an appendix.

2.0 PURPOSE  

This document provides only the program control level WBS elements, and doesn’t include the each project controlled WBS elements that are in general the fifth and subsequent levels.  There are a few exceptions to this general guideline in order to accommodate the specific needs within the program office.   Most of the Program WBS elements in this document are the summary WBS, and the actual work would be performed at the next lower level WBS elements.

	
	 
	 
	 
	WBS
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Title

	
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2nd Gen Program
	 
	 
	 
	 
	 
	 
	 

	
	 
	1.1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Program Management, Integration, & Control

	
	 
	 
	1.1.1
	 
	 
	 
	 
	 
	 
	 
	 
	Program Management
	 
	 
	 

	
	 
	 
	 
	1.1.1.1
	 
	 
	 
	 
	 
	 
	 
	Program Milestones
	 
	 
	 

	
	 
	 
	 
	1.1.1.2
	 
	 
	 
	 
	 
	 
	 
	Program Management Support

	
	 
	 
	 
	1.1.1.3
	 
	 
	 
	 
	 
	 
	 
	Program Office Support/PMS, ODIN

	
	 
	 
	 
	1.1.1.4
	 
	 
	 
	 
	 
	 
	 
	Procurement Support
	 
	 
	 

	
	 
	 
	 
	1.1.1.5
	 
	 
	 
	 
	 
	 
	 
	Program Assurance Support
	 

	
	 
	 
	1.1.2
	 
	 
	 
	 
	 
	 
	 
	 
	Program Integration & Risk Management

	
	 
	 
	 
	1.1.2.1
	 
	 
	 
	 
	 
	 
	 
	Program Integration
	 
	 
	 
	 

	
	 
	 
	 
	1.1.2.2
	 
	 
	 
	 
	 
	 
	 
	Program Assessment
	 
	 
	 

	
	 
	 
	 
	1.1.2.3
	 
	 
	 
	 
	 
	 
	 
	Risk Management
	 
	 
	 
	 

	
	 
	 
	 
	1.1.2.4
	 
	 
	 
	 
	 
	 
	 
	Program Support
	 
	 
	 
	 

	
	 
	 
	 
	 
	1.1.2.4.1
	 
	 
	 
	 
	 
	 
	Configuration Management and Data Management

	
	 
	 
	 
	 
	1.1.2.4.2
	 
	 
	 
	 
	 
	 
	PIRM Support (procurement)

	
	 
	 
	1.1.3
	 
	 
	 
	 
	 
	 
	 
	 
	Program Planning & Control
	 

	
	 
	 
	 
	1.1.3.1
	 
	 
	 
	 
	 
	 
	 
	PPCO Management
	 
	 
	 

	
	 
	 
	 
	 
	1.1.3.1.1 
	 
	 
	 
	 
	 
	 
	Level II Program Control
	 

	
	 
	 
	 
	 
	1.1.3.1.2
	 
	 
	 
	 
	 
	 
	Level III Program Control
	 

	
	 
	 
	 
	 
	1.1.3.1.3
	 
	 
	 
	 
	 
	 
	Advocacy Planning and Management

	
	 
	 
	 
	 
	1.1.3.1.4
	 
	 
	 
	 
	 
	 
	Administrative Operations

	
	 
	 
	 
	1.1.3.2
	 
	 
	 
	 
	 
	 
	 
	PPCO Support (procurement)

	
	 
	1.2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Reserved
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	1.3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Systems Engineering and Architecture Definition

	
	 
	 
	1.3.1
	 
	 
	 
	 
	 
	 
	 
	 
	Systems Engineering & Integration

	
	 
	 
	 
	1.3.1.1
	 
	 
	 
	 
	 
	 
	 
	Systems Engineering Office Management

	
	 
	 
	 
	1.3.1.2
	 
	 
	 
	 
	 
	 
	 
	Systems Analysis 

	
	 
	 
	 
	1.3.1.3
	 
	 
	 
	 
	 
	 
	 
	Systems Requirements 
	 
	 

	
	 
	 
	 
	1.3.1.4
	 
	 
	 
	 
	 
	 
	 
	Systems Definition 
	 
	 
	 
	 

	
	 
	 
	 
	1.3.1.5
	 
	 
	 
	 
	 
	 
	 
	Second Generation RLV Advanced Engineering Environment

	
	 
	 
	 
	1.3.1.6
	 
	 
	 
	 
	 
	 
	 
	Special Projects
	 
	 
	 
	 
	 

	
	 
	 
	1.3.2
	 
	 
	 
	 
	 
	 
	 
	 
	Architecture Definition
	 
	 
	 

	
	 
	 
	 
	1.3.2.1
	 
	 
	 
	 
	 
	 
	 
	Architecture Definition Office Management

	
	 
	 
	 
	1.3.2.2
	 
	 
	 
	 
	 
	 
	 
	Architecture Definition Systems Management

	
	 
	 
	 
	1.3.2.3
	 
	 
	 
	 
	 
	 
	 
	Integrated Contract Architecture #1 Boeing

	
	 
	 
	 
	1.3.2.4
	 
	 
	 
	 
	 
	 
	 
	Integrated Contract Architecture #2 Lockheed Martin

	
	 
	 
	 
	1.3.2.5
	 
	 
	 
	 
	 
	 
	 
	Integrated Contract #3 Northrop Grumman

	
	 
	 
	 
	1.3.2.6
	 
	 
	 
	 
	 
	 
	 
	CTV System Studies
	 
	 
	 

	
	 
	1.4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Risk Reduction
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	1.4.1
	 
	 
	 
	 
	 
	 
	 
	 
	Airframe 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.1.1
	 
	 
	 
	 
	 
	 
	 
	Airframe Project Management

	
	 
	 
	 
	1.4.1.2
	 
	 
	 
	 
	 
	 
	 
	Airframe Systems Engineering

	
	 
	 
	 
	1.4.1.3
	 
	 
	 
	 
	 
	 
	 
	Airframe Design and Integration

	
	 
	 
	 
	1.4.1.4 
	 
	 
	 
	 
	 
	 
	 
	Aero/Aero-Thermodynamics

	
	 
	 
	 
	1.4.1.5
	 
	 
	 
	 
	 
	 
	 
	Structures and Materials

	
	 
	 
	 
	1.4.1.6 
	 
	 
	 
	 
	 
	 
	 
	Tanks
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.1.7
	 
	 
	 
	 
	 
	 
	 
	Thermal Protection System
	 

	
	 
	 
	 
	1.4.1.8
	 
	 
	 
	 
	 
	 
	 
	Integrated Airframe/Cryotank Demonstration

	
	 
	 
	1.4.2
	 
	 
	 
	 
	 
	 
	 
	 
	Vehicle Subsystems 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.2.1
	 
	 
	 
	 
	 
	 
	 
	Vehicle Subsystem Project Management

	
	 
	 
	 
	1.4.2.2
	 
	 
	 
	 
	 
	 
	 
	Vehicle Subsystem Systems Engineering

	
	 
	 
	 
	1.4.2.3
	 
	 
	 
	 
	 
	 
	 
	Avionics
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.2.4
	 
	 
	 
	 
	 
	 
	 
	Power
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.2.5
	 
	 
	 
	 
	 
	 
	 
	Actuators
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	1.4.3
	 
	 
	 
	 
	 
	 
	 
	 
	Operations Project
	 
	 
	 
	 

	
	 
	 
	 
	1.4.3.1
	 
	 
	 
	 
	 
	 
	 
	Operations Project Management

	
	 
	 
	 
	1.4.3.2
	 
	 
	 
	 
	 
	 
	 
	Operations Systems Engineering

	
	 
	 
	 
	1.4.3.3
	 
	 
	 
	 
	 
	 
	 
	Propellant Densification
	 
	 

	
	 
	 
	 
	1.4.3.4
	 
	 
	 
	 
	 
	 
	 
	Advanced Checkout & Control Systems

	
	 
	 
	 
	1.4.3.5
	 
	 
	 
	 
	 
	 
	 
	Separation Systems (Non-Pyrotechnic)

	
	 
	 
	 
	1.4.3.6
	 
	 
	 
	 
	 
	 
	 
	Ground-to-Flight Interfaces
	 

	
	 
	 
	 
	1.4.3.7
	 
	 
	 
	 
	 
	 
	 
	Fluid Transfer Technologies
	 

	
	 
	 
	 
	1.4.3.8
	 
	 
	 
	 
	 
	 
	 
	Range Technologies
	 
	 
	 

	
	 
	 
	1.4.4
	 
	 
	 
	 
	 
	 
	 
	 
	IVHM
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.4.1
	 
	 
	 
	 
	 
	 
	 
	IVHM Project Management
	 

	
	 
	 
	 
	1.4.4.2
	 
	 
	 
	 
	 
	 
	 
	IVHM Systems Engineering
	 

	
	 
	 
	 
	1.4.4.3
	 
	 
	 
	 
	 
	 
	 
	IVHM Systems Analysis and Optimization

	
	 
	 
	 
	1.4.4.4
	 
	 
	 
	 
	 
	 
	 
	IVHM Subsystem Technology Risk Reduction

	
	 
	 
	 
	1.4.4.5
	 
	 
	 
	 
	 
	 
	 
	IVHM Systems Technology Risk Reduction

	
	 
	 
	 
	1.4.4.6
	 
	 
	 
	 
	 
	 
	 
	IVHM Systems Integration and Validation

	
	 
	 
	 
	1.4.4.7
	 
	 
	 
	 
	 
	 
	 
	Contractual Procurements
	 

	
	 
	 
	1.4.5
	 
	 
	 
	 
	 
	 
	 
	 
	Reserved
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	1.4.6
	 
	 
	 
	 
	 
	 
	 
	 
	Flight Mechanics Project
	 
	 

	
	 
	 
	 
	1.4.6.1
	 
	 
	 
	 
	 
	 
	 
	Flight Mechanics Project Management

	
	 
	 
	 
	1.4.6.2
	 
	 
	 
	 
	 
	 
	 
	Flight Mechanics Systems Engineering

	
	 
	 
	 
	1.4.6.3
	 
	 
	 
	 
	 
	 
	 
	Reserved
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.6.4
	 
	 
	 
	 
	 
	 
	 
	Flight Mechanics Analysis and Tool Development

	
	 
	 
	 
	1.4.6.5
	 
	 
	 
	 
	 
	 
	 
	Mission Planning and Analysis

	
	 
	 
	 
	1.4.6.6
	 
	 
	 
	 
	 
	 
	 
	Autonomous Rendezvous & Capture GN&C Technologies

	
	 
	 
	 
	1.4.6.7
	 
	 
	 
	 
	 
	 
	 
	Advanced Guidance and Control Technologies

	
	 
	 
	 
	1.4.6.8
	 
	 
	 
	 
	 
	 
	 
	Advanced Navigation System Technologies

	
	 
	 
	 
	1.4.6.9
	 
	 
	 
	 
	 
	 
	 
	Flight Software Verification and Testing

	
	 
	 
	1.4.7
	 
	 
	 
	 
	 
	 
	 
	 
	Propulsion Projects 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.7.1
	 
	 
	 
	 
	 
	 
	 
	Project Management and Systems Engineering

	
	 
	 
	 
	1.4.7.2
	 
	 
	 
	 
	 
	 
	 
	Safety & Mission Assurance
	 

	
	 
	 
	 
	1.4.7.3
	 
	 
	 
	 
	 
	 
	 
	Main Engine # 1 - Rocketdyne RS-83

	
	 
	 
	 
	1.4.7.4
	 
	 
	 
	 
	 
	 
	 
	Main Engine # 2 - Pratt & Whitney/AeroJet COBRA

	
	 
	 
	 
	1.4.7.5
	 
	 
	 
	 
	 
	 
	 
	Main Propulsion System
	 
	 

	
	 
	 
	 
	1.4.7.6
	 
	 
	 
	 
	 
	 
	 
	Auxiliary Propulsion Systems

	
	 
	 
	 
	1.4.7.7
	 
	 
	 
	 
	 
	 
	 
	NASA Led / Special Studies (NLSS)

	
	 
	 
	 
	1.4.7.8
	 
	 
	 
	 
	 
	 
	 
	Upper Stages
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.7.9
	 
	 
	 
	 
	 
	 
	 
	Propulsion Project Facility Development

	
	 
	 
	1.4.8
	 
	 
	 
	 
	 
	 
	 
	 
	NASA Unique Systems
	 
	 
	 

	
	 
	 
	 
	1.4.8.1
	 
	 
	 
	 
	 
	 
	 
	 
	NASA Unique Project Management

	
	 
	 
	 
	1.4.8.2
	 
	 
	 
	 
	 
	 
	 
	 
	NASA Unique Systems Engineering

	
	 
	 
	 
	1.4.8.3
	 
	 
	 
	 
	 
	 
	 
	 
	Environmental Control
	 
	 

	
	 
	 
	 
	1.4.8.4
	 
	 
	 
	 
	 
	 
	 
	 
	Human Interfaces
	 
	 
	 

	
	 
	 
	 
	1.4.8.5
	 
	 
	 
	 
	 
	 
	 
	 
	CRV/CTV
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.8.6
	 
	 
	 
	 
	 
	 
	 
	 
	Crew Escape Systems
	 

	
	 
	 
	 
	1.4.8.7
	 
	 
	 
	 
	 
	 
	 
	 
	Mission Planning and Flight Operations

	
	 
	 
	 
	1.4.8.8
	 
	 
	 
	 
	 
	 
	 
	 
	Extra Vehicular Activity
	 

	
	 
	 
	 
	1.4.8.9
	 
	 
	 
	 
	 
	 
	 
	 
	Communications
	 
	 
	 

	
	 
	 
	 
	1.4.8.10
	 
	 
	 
	 
	 
	 
	 
	 
	Robotics and Mechanical Systems

	
	 
	 
	1.4.9
	 
	 
	 
	 
	 
	 
	 
	 
	Flight Demonstrations Project

	
	 
	 
	 
	1.4.9.1
	 
	 
	 
	 
	 
	 
	 
	Flight Demo Project Management

	
	 
	 
	 
	1.4.9.2
	 
	 
	 
	 
	 
	 
	 
	Flight Demo Systems Engineering

	
	 
	 
	 
	1.4.9.3
	 
	 
	 
	 
	 
	 
	 
	K-1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.9.4
	 
	 
	 
	 
	 
	 
	 
	X-37
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	 
	 
	1.4.9.5
	 
	 
	 
	 
	 
	 
	 
	DART
	 
	 
	 
	 
	 
	 
	 
	 

	
	 
	1.5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Alternate Access
	 
	 
	 
	 
	 
	 

	
	 
	 
	1.5.1
	 
	 
	 
	 
	 
	 
	 
	 
	Alternate Access Management

	
	 
	 
	1.5.2
	 
	 
	 
	 
	 
	 
	 
	 
	Alternate Access Systems Engineering

	
	 
	 
	1.5.3
	 
	 
	 
	 
	 
	 
	 
	 
	Alternate Access Special Studies

	
	 
	 
	1.5.4
	 
	 
	 
	 
	 
	 
	 
	 
	Alternate Access Contractual Procurements

	
	 
	 
	1.5.5
	 
	 
	 
	 
	 
	 
	 
	 
	NASA DOD Partnerships
	 
	 

	
	 
	 
	1.5.6
	 
	 
	 
	 
	 
	 
	 
	 
	K-1 ARPO Experiment
	 
	 
	 

	
	 
	 
	1.5.7
	 
	 
	 
	 
	 
	 
	 
	 
	DART Flight Demo 


APPENDIX 

2nd GEN PROGRAM WBS DICTIONARY 

1 2nd Generation Program

Includes all work associated with the development of 2nd Generation Reusable Launch Vehicle (RLV) concepts and includes the advanced development activity required to reduce the technical and programmatic risk associated with the development of the 2nd Generation RLV to acceptable levels

     1.1  Program Management, Integration, and Control

The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the program goals and objectives. 

1.1.1 Program Management

2nd Gen Program Management effort that includes, but not limited to, the responsibilities of establishing and executing the program objectives, requirements, guidelines, budget, and milestones; approving program and project plans; establishing program and project performance metrics; reviewing and reporting the program and project performances; and controlling the program change requests.

1.1.1.1 Program Milestones

Includes, but not limited to, the program deliverables to customers, external commitments, program decisions, and the established major events within the program to monitor, assess and report the progress,

1.1.1.2 Program Management Support

Includes, but not limited to, the administrative support for 2nd Gen RLV program management and the coordination of program office daily operation.

1.1.1.3 Program Office Support/PMS, ODIN

This element contains no effort, but is a placeholder for the program’s budget associated with Center Program Support, Support Contractors, ODIN, and other support purchase. 

1.1.1.4 Procurement Support

Includes the responsibilities of advising and recommending program procurement strategy to ensure the compliance within the agency guidelines.

1.1.1.5 Program Assurance Support

Includes the responsibilities of providing the 2nd Gen RLV Program Safety and Mission Success Plan (SMSP) and implementing the plan by coordinating the program office and projects’ effort. 

1.1.2 Program Integration & Risk Management

The management effort that includes, but not limited to, planning and implementing all the programmatic activities by integrating and executing the Program Plan and Program Risk Management Plan (RMP).

1.1.2.1 Program Integration

Includes responsibilities of establishing the Integrated Program Master Schedule with program milestones and Work Breakdown Structures (WBS); coordinating the Program and Project Plan reviews, and external program reviews such as Non Advocate Review (NAR); and providing the integration of all the activities within the program.

1.1.2.2 Program Assessment

Includes responsibilities of providing integrated performance assessment against the program milestones; establishing the program assessment metrics such as Program Controlled Project Milestones and Earned Value Management; and coordinating the required Monthly and Quarterly Reviews for Program Manager.

1.1.2.3 Risk Management

Includes responsibilities of establishing the risk management methodology for program; providing the Program Risk Management Plan (RMP) and database; integrating the risk management effort; and coordinating the Program Risk Management Board activities.    

1.1.2.4 Program Support

Includes responsibilities of providing Program Configuration Management Plan (CMP), Data Management Plan (DMP), Information Technology (IT) Plan, and procurement strategy. 

1.1.3 Program Planning & Control

The management effort that includes: the Level II and Level III Program Planning and Control Offices that provide Program/Project budget planning and management; Advocacy Planning that provides communications strategy and outreach planning; Administrative Operations that provides administrative support for the Program/Project offices at MSFC; and the PPCO Support element that provides contractor technical support for establishing automated Lead Center oriented programmatic and administrative planning and monitoring systems for both Level II and Level III.
    1.1.3.1   PPCO Management


This element provides Level II Program Control, Level III Program Control, Advocacy Planning & Management, and Administrative Operations.

1.1.3.1.1
Level II Program Control

Level II Program Control will provide integrated budget planning  and management, HQ budget strategy and actions, program integration (Budget related), program performance assessment, integrated Agency workforce and facility planning and assessment, integrated agency progress reporting, and system and tool development.

1.1.3.1.2
Level III Program Control

Level III Program Control will provide the following for MSFC projects:  budget planning and management, project integration, performance assessment, schedule development, progress reporting, institutional planning, coordination and integration, skills planning, CFO coordination and actions, and system and tool development.
1.1.3.1.3
Advocacy Planning and Management

Advocacy Planning and Management will provide integrated communications strategy, external and internal relations, stakeholder research and analysis, message and product development, and outreach planning and coordination.

1.1.3.1.4
Administrative Operations

Administrative Operations will provide administrative support for personnel planning and actions (staffing planning, hiring & promotions, development & training, awards and recognition), action coordination and reporting, and facility utilization / moves.

1.1.3.2   PPCO Support (procurement)


Program Planning and Control Support will provide contractors effort to assist and support the Level III Program Control and Advocacy Planning and Management as well as the office tools for procurement.

     1.2  Reserved 

     1.3  Systems Engineering and Architecture Definition (SE&AD)

Involves two distinct activities; first, conducting System Studies to a) develop the overall system architecture, while b) defining and comparatively evaluating candidate architectures; and second, coordinating project technology demonstrations to maintain a technology portfolio consistent with and supportive of the evolving architectures. The fundamental objective is to develop an integrated approach to define and analyze multiple architectures, their associated system and subsystem design concepts, and business case solutions, to determine which best satisfy 2nd Gen RLV goals.

1.3.1 Systems Engineering & Integration (SE&I)

The technical and management efforts that include, but are not limited to, planning, organizing, directing, approving, and controlling, per the Systems Engineering Management Plan (SEMP), an integrated engineering effort to develop a 2nd Generation RLV system. 

1.3.1.1 Systems Engineering Office Management

· Provides 2GRLV Program Management Office interface to ensure effective SE&I technical performance management 

· Provides the requisite overarching leadership, direction, and resources to enable 2GRLV SE&I Process execution.
· Provides for all technical program management planning, implementation, monitoring, measurement, evaluation, and controlling efforts.

1.3.1.2 Systems Analysis 

· Performs: architecture assessments; architecture trade studies; risk analysis; and technology evaluations. 

· Performs specialty engineering analyses, including, but not limited to: system safety, value engineering, human factors, reliability, maintainability, supportability, survivability/ vulnerability, and environmental protection, etc.

· Performs requirements analysis and validates system requirements

· Develops and/or integrates existing and/or new design and business analyses tools into a virtual, collaborative environment.

1.3.1.3 Systems Requirements

· Provides definition/integration/allocation of Level II architecture requirements via the Systems Requirement Document and Requirements Database

· Evaluates: architecture requirements flowdown / traceability; flight and ground operations plans; architectural system verification plans; architectural concept of operations; and assessments, analyses, and V&V results to identify risks

· Synthesizes architectural requirements

· Integrates synthesized architectural requirements between technology projects.

1.3.1.4 Systems Definition

· Transforms NASA, DOD, and commercial operational mission needs or statements of deficiency into the Program's Level 1 system requirements.

· Generates and controls Program-level documentation (i.e., Concept of Operations, Design Reference Mission, and Figures of Merit Documents)
· Performs integrated Trade Studies
· Generates SE&IO process and activity documentation (i.e., Technical Review Plans, Verification and Validation Plan, etc)
· Performs direct 2GRLV Program Office / internal office integration interface (i.e. Master Schedule, Configuration Management, etc.) 

· Defines SE processes and technical program integrated planning and control efforts via the Systems Engineering Management Plan (SEMP).

1.3.1.5 Second Generation RLV Advanced Engineering     Environment (AEE)

Provides a state-of-the-art Computer Aided Design/Computer Aided Engineering environment, among geographically dispersed Government, Industry, and University teams, to enable concurrent systems analysis and design to:

· Assess/verify the progress of evolving architecture designs toward achieving the Program's architecture goals, and

· Maximize the effectiveness of technology development investments.

            The AEE Project:

· Ensures the computing environment readily enables and accommodates all of the engineering/physics-based cost/economics, operations, and safety analyses necessary to fully assess/verify designs at the architecture, system, subsystem, and component levels

· Ensures the computing environment maintains configuration control of all data an analysis models necessary for executing required integrated analyses

· Provides expertise as needed to add analysis capabilities/tools to the computing environment

· Provides system operational support for assessment / verification activities

1.3.1.6 Special Projects

Includes all Special Project efforts associated with advanced SE&I development activity required to reduce 2nd Generation RLV development technical risks.  This includes, but is not limited to, the responsibilities of establishing and executing project objectives, requirements, guidelines, budgets, and schedule; preparing a project plan; establishing project performance metrics; reviewing and reporting project performance; and controlling change requests. 
          1.3.2   Architecture Definition

1.3.2.1 Architecture Definition Office Management

The Architecture Definition Office provides 2GRLV Program Office interface to ensure effective integrated contract management and the contractor technical performance management.  Includes, but not limited to, the integration, assessing, and guiding the contractors activities, CTV system studies, and the Alternate Access for the 2nd Gen RLV Program.



1.3.2.2  Architecture Definition Systems Management

The overall technical effort in providing systems management activities to assess, optimize and verifying the different architecture systems requirements and trade studies. Includes, but not limited to, supporting Requirements Synthesis Team and the integration and coordination of contractors’ major activities/reviews in support of 2nd Gen RLV Program full-scale development decision requirements. 

1.3.2.3 Integrated Contract Architecture #1 Boeing

 The technical and management effort in support of Boeing performing systems engineering and trade studies to define the RLV architecture system requirements.  Includes conducting preliminary design, develop business cases and closure plans in support of the 2nd Gen RLV Program full-scale development decision by 2006.

1.3.2.4 Integrated Contract Architecture #2 Lockheed Martin

The technical and management effort in support of contracted Lockheed Martin performing systems engineering and trade studies to define the RLV architecture system requirements.  Includes conducting preliminary design, develop business cases and closure plans in support of the 2nd Gen RLV Program full-scale development decision by 2006.

1.3.2.5 Integrated Contract #3 Northrop Grumman

The technical and management effort in support of Northrop Grumman performing systems engineering, and special studies to identify technology gaps.  Includes supporting the risk reduction technologies associated with Airframe and IVHM projects in support of the 2nd Gen RLV Program full-scale development decision by 2006.  

1.3.2.6  CTV System Studies

CTV / CRV Analysis refers to the development and evaluation of Crew Transfer Vehicle concepts for 2GRLV architecture concepts developed by architecture contractors.  Specifically, the analysis includes: (1) generation of CTV requirements as derived from top-level system requirements and functional allocations of architecture concepts; (2) identification and mitigation of CTV risks; and (3) assessment of the suitability of CTV concepts based on the 2GRLV evaluation criteria.
1.4  Risk Reduction

                  1.4    Airframe

The technology risk reduction activities of Vehicle Subsystems for 2nd Gen RLV Program as defined by the WBS sub-elements below.

                  1.4.1.1   Airframe Project Management

The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the project goals and objectives.  Project management effort that includes, but not limited to, the responsibilities of establishing and executing the project objectives, requirements, guidelines, budget, and schedule; preparing project plan; establishing project performance metrics; reviewing and reporting project performances; and controlling change request.

                1.4.1.2  Airframe Systems Engineering

The integration of technical effort to define systems for Airframe; establish system requirements; support Requirements Synthesis Team; and managing the system configuration. Includes, but not limited to, the activities of integrated engineering effort for system definition and requirements of design engineering, production engineering, test engineering, value engineering, configuration optimization, human factors, maintainability, reliability, survivability/vulnerability, system safety, environmental protection, standardization, system analysis, and logistics support.

                 1.4.1.3   Airframe Design and Integration

Includes the development and demonstration of advanced airframe design and integration methods that accelerate the design cycle; reduce design margins and life cycle costs; improve safety; and ensure that mission and system-level requirements are met.    Risk and reliability metrics will be established for conceptual, preliminary, and detailed levels of design, and the reliability of representative structural concepts will be quantified.

                 1.4.1.4 Aerodynamics/Aero-thermodynamics

The technology risk reduction activities in the development and demonstration of methods for assessing the aerodynamics performance and loads, and aero-thermodynamics environments of the RLV airframe which yield higher fidelity information and support reduced design cycle time.  Specific areas of study are separation of multi-stage reusable vehicles across a range of Mach numbers, high angle of attack flight, aerodynamic control, and global aerodynamic and aero-heating measurement techniques.

1.4.1.5 Structures and Materials


The technology risk reduction activities of evaluating performance characteristics, cost and schedule impacts of materials and materials processes in developing thermal-structural systems that are used in fuselage, inter-tanks, wings, thrust structure, and control surfaces.  Also includes development of lightweight composites and metallic structural concept.

  
   1.4.1.6   Tanks

The technology risk reduction activities by developing and demonstrating advanced propellant tanks and test methods for combined environment testing of cryotanks, advanced joining technologies for cryogenic tanks, and leakage control technology. Also includes assessment of sensors for cryotank health monitoring, NDE inspection methods, and repair technologies for extended tank life cycle, and selection and verification of material systems which demonstrate improved permeability resistance for composite cryogenic tanks, LOX compatibility, and advanced cryogenic insulation.


    1.4.1.7  Thermal Protection Systems

The technology risk reduction activities in the development of various families of TPS having lower cost, higher durability, and simplified repair for both acreage and leading edge applications.  Design Tools for TPS reliability assessment and identification of local aero-thermal issues will be developed.   Additionally, develop design tools for TPS reliability assessment and identification of local aero-thermal issues, TPS attachment, TPS health sensors and sensor system, Cryo-Insulation / TPS, High Temp Seals for Control Surfaces and Hot Structures, Coatings for Metallic TPS, and Lighter-weight high performance leading edge materials.  


   1.4.1.8   Integrated Airframe / Cryotank Demonstration

The technology risk reduction activities by demonstrating integrated airframe and cryogenic propellant tank of advanced RLV airframe in representative RLV operational environments through ground-based full/large-scale integrated structural demonstrations, and/or flight demonstrations on existing or new flight vehicles.

1.4.2  Vehicle Subsystems Project

The technology risk reduction activities of Vehicle Subsystems for 2nd Gen RLV Program as defined by the WBS sub-elements below.

1.4.2.1 Vehicle Subsystems Project Management 

The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the project goals and objectives.  Project management effort that includes, but not limited to, the responsibilities of establishing and executing the project objectives, requirements, guidelines, budget, and schedule; preparing project plan; establishing project performance metrics; reviewing and reporting project performances; and controlling change request.

1.4.2.2  Vehicle Subsystems Systems Engineering
The integration of technical effort to define systems for Vehicle Subsystems; establish system requirements; support Requirements Synthesis Team; and managing the system configuration. Includes, but not limited to, the activities of integrated engineering effort for system definition and requirements of design engineering, production engineering, test engineering, value engineering, configuration optimization, human factors, maintainability, reliability, survivability/vulnerability, system safety, environmental protection, standardization, system analysis, and logistics support. 

        
     1.4.2.3    Avionics

Technology development activities of the Avionics Architecture        consisting of guidance, navigation & control, vehicle management, data acquisition, and telemetry to improve safety and reduce cost in order to meet the 2nd Gen RLV program goals.  Includes, but not limited to, low-maintenance avionics hardware with built-in redundancy and health monitoring; 100 flight life; elimination of active cooling requirements; and integrated data/bus architecture technologies.


  1.4.2.4    Power   

Development activities of power technology to improve safety and reduce     cost in order to meet the 2nd Gen RLV program goals.  Includes, but not limited to, high power density generation, energy storage system, and high-voltage power distribution and management.

        1.4.2.5   Actuators

Development activities of electric actuation technology to improve safety and  reduce cost in order to meet the 2nd Gen RLV program goals.  Includes, but not limited to, high horsepower actuation for flight controls and advanced peak power storage device development.

      1.4.3        Operations

The technology risk reduction activities of Operations for  2nd Gen RLV      Program as defined by the WBS sub-elements below.


  1.4.3.1   Operations Project Management

The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the project goals and objectives.  Project management effort that includes, but not limited to, the responsibilities of establishing and executing the project objectives, requirements, guidelines, budget, and schedule; preparing project plan; establishing project performance metrics; reviewing and reporting project performances; and controlling change request.


   1.4.3.2   Operations Systems Engineering

The integration of technical effort to define systems for Vehicle Subsystems; establish system requirements; support Requirements Synthesis Team; and managing the system configuration. Includes, but not limited to, the activities of integrated engineering effort for system definition and requirements of design engineering, production engineering, test engineering, value engineering, configuration optimization, human factors, maintainability, reliability, survivability/vulnerability, system safety, environmental protection, standardization, system analysis, and logistics support.


   1.4.3.3    Propellant Densification

The technology risk reduction activities to advance propellant handling equipment and techniques to safely incorporate sub-cooled propellants into 2nd generation flight vehicle processing. Included are mass-gauging techniques and instrumentation to verify propellant flight mass, and control systems to safely and effectively load the flight vehicle with dense propellants with minimal operator intervention and oversight


 1.4.3.4      Advanced Checkout and Control Systems

The technology risk reduction activities in the development and demonstration of advanced checkout and control system concepts, techniques and technologies in support of 2nd Gen RLV Program.  Areas of focus include, but are not limited to, application of artificial intelligence to reduce human operators; improving operating performance data management; capability of parallel processing of multiple vehicles; interface integration with intelligent logistics system, vehicle health system, advanced range systems and scheduling systems; and robust data communication systems.  


 1.4.3.5   Separation Systems (Non-Pyrotechnic)

The technology risk reduction activities in the development of ground to vehicle, vehicle to vehicle and vehicle to payload separation systems with non-pyrotechnic devices for 2nd Gen RLV Program.  Specific areas of interest are the vehicle hold down separation system, ground umbilical separation system and minimum loads to vehicle/payload, mating time and cost. 


  1.4.3.6   Ground-to Flight Interfaces

The technology risk reduction activities in the development of common vehicle interfaces that would enable more rapid launch vehicle turnaround and a significant reduction in cost for 2nd Gen RLV Program.  Includes definition and development of common interfaces so that they can be used as a "design to" requirement for all launch vehicles and payloads using the Spaceport, as well as the characterization of the performance capabilities of the interface; cryogenic propellant interface; automation of umbilical connections; vehicle-to-pad hold downs; and payload-to-vehicle interface.

 1.4.3.7   Fluid Transfer Technologies

The technology risk reduction activities to develop safe and efficient processing and loading of vehicle fluid systems (propellants, pneumatics, reactants, etc.) for 2nd Gen RLV Program.  The areas of focus are: minimizing fluid fill, drain and inert timelines; eliminating fragile flight components; robust cryogenic interface; reusable cryogenic tank system; monitoring instrumentation/sensors; and automated or simplified fluid servicing connectors.  

 1.4.3.8   Range Technologies

 This element includes all activities associated with range     activities.        Areas of focus are advanced technologies in launch vehicle tracking; communications including telemetry; documentation including imagery; and command and control.

1.4.4  IVHM

The technology risk reduction activities of IVHM for 2nd Gen  RLV Program as defined by  the WBS sub-elements below.

1.4.4.1 IVHM Project Management

The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the project goals and objectives. Project management effort that includes, but not limited to, the responsibilities of establishing and executing the project objectives, requirements, guidelines, budget, and schedule; preparing project plan; establishing project performance metrics; reviewing and reporting project performances; and controlling change request. 

1.4.4.2 IVHM Systems Engineering

The integration of technical effort to define a system For IVHM; establish system requirements and allocation of functional areas; managing the system configuration; identify and trace requirements flow down; support IVHM Requirements Synthesis Team activities; and establishing the business case.

         1.4.4.3 
IVHM Systems Analysis and Optimization

The effort to identify and define key metrics for IVHM system performance assessment; design of IVHM Systems Analysis Process to determine the cost effectiveness; develop models and simulations; validate the optimization process; and generation of cost-benefit report.

         1.4.4.4 
IVHM Subsystem Technology Risk Reduction

The technology risk reduction activities to determine the subsystem interfaces; coordinate the TA-1 Architecture contractors subsystem requirements; support other project Requirements Synthesis Team activities; assess existing fault detection, isolation and recovery capabilities particularly in Propulsion, Airframes, and Avionics subsystems; and develop fault models for domains and software to perform domain-specific fault isolation processing.


        1.4.4.5 
IVHM Systems Technology Risk Reduction
The technology risk reduction activities to define system and software architecture; design the run-time diagnostic module software and the interfaces; design of fault modeling environment and development of software tools; define system validation plan and tools; and demonstrate the software build on target platforms.

        1.4.4.6 
IVHM Systems Integration and Validation

This task includes, but not limited to, assessment of Technology Readiness Levels; risk reduction effort analysis and risk review support; development of system verification requirements and compliance documents; and generating software test plans, procedures, and report.


      1.4.4.7    Contractual Procurements

This element contains no effort, but a placeholder for IVHM contractor procurements budget.


1.4.5  Reserved

1.4.6   Flight Mechanics

The technology risk reduction activities of Flight Mechanics for 2nd Gen RLV Program as defined by the WBS sub-elements below.


    1.4.6.1       Flight Mechanics Project Management

The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the project goals and objectives.  Project management effort that includes, but not limited to, the responsibilities of establishing and executing the project objectives, requirements, guidelines, budget, and schedule; preparing project plan; establishing project performance metrics; reviewing and reporting project performances; and controlling change request.

   1.4.6.2
Flight Mechanics Systems Engineering

The integration of technical effort to define systems for Flight Mechanics; establish system requirements; support Requirements Synthesis Team; and managing the system configuration. Includes, but not limited to, the activities of integrated engineering effort for system definition and requirements of design engineering, production engineering, test engineering, value engineering, configuration optimization, human factors, maintainability, reliability, survivability/vulnerability, system safety, environmental protection, standardization, system analysis, and logistics support.

             1.4.6.3      
Reserved

             1.4.6.4      
Flight Mechanics Analysis and Tool Development

The development of computer analysis tools or processes for performing analysis of RLV concepts related to vehicle flight properties and environments. Analytic capabilities include vehicle trajectory analysis, evaluation of vehicle flight performance and development of guidance navigation and control algorithms. Analysis tools will be applied throat the design cycle of the RLV including flight software testing, verification and validation.

1.4.6.5    Mission Planning and Analysis

Technologies or processes that would reduce or eliminate   operations associated with the generation, verification and loading day-of-launch software updates (I-loads) for GN&C systems.

1.4.6.6    Autonomous Rendezvous & Capture GN&C Technologies

Includes the overall developmental activities of modularized   Autonomous Rendezvous & Capture algorithms.

1.4.6.7    Advanced Guidance and Control Technologies

Advanced guidance and control technologies include the development and testing of the following six components: Autonomous Flight Manager, trajectory generation, guidance, control, control identification, and system identification.
1.4.6.8    Advanced Navigation System Technologies

The Advanced navigation system technologies include the algorithm development and associated testing required in developing robust vehicle navigation systems.

1.4.6.9    Flight Software Verification and Testing

Includes the development of processes for efficient testing, verification and validation of deterministic and non-deterministic flight software. Validation of the Flight Mechanics technologies would include high fidelity ground testing and flight demonstrations using aircraft and launch vehicle test vehicles.


            1.4.7  Propulsion Projects

The propulsion Projects provides propulsion risk reduction activities for the 2nd Gen Reusable Launch Vehicle (2GRLV) Program. The overall project includes the design, development, fabrication, integration, and test of risk reduction propulsion systems and components for the 2GRLV Program.  The propulsion element is composed of project management, main engines, main propulsion systems (MPS), and auxiliary propulsion systems including orbital maneuvering systems (OMS) and reaction control systems (RCS), NASA Led Special Studies, Upper Stages, and Propulsion Project Facility Development. 
1.4.7.1 Project Management and Engineering (PMSE)
PMSE provides all technical and programmatic planning, control, integration, and direction to the 2GRLV propulsion effort.  The project management element manages programmatic and technical risk and provides communication and reporting to the 2GRLV Program. 
                         1.4.7.2   Safety and Mission Assurance (S&MA) –

 The safety and   mission assurance  element provides the system   safety, ground and test safety, quality assurance, and reliability and maintainability functions.  S&MA provides all safety, quality, reliability and maintainability to the 2GRLV propulsion effort. 


1.4.7.3    Main Engine #1 – Rocketdyne RS-83

 The technology risk reduction activities of RS-83 main engine in    support of 2nd Gen RLV Program.  The RS-83 Main Engine consists of turbo pumps, thruster chamber, injector systems, engine control system and the associated engine system hardware and software.  

1.4.7.4  Main Engine #2 – Pratt & Whitney/Aerojet COBRA

The technology risk reduction activities of Co-Optimized Booster Reusable Application (COBRA) in support of 2nd Gen RLV Program.  The key areas of COBRA technology development are single pre-burner cycle, mature SSME-AT turbo pumps, jet engine type Engine Health Management System, and power-head. 

1.4.7.5  Main Propulsion System (MPS)

The technology risk reduction activities of MPS in support of 2nd Gen RLV Program.  The MPS is composed of all propulsion hardware and software for feed system, dump system, vent system, pressurization system, propellant management system, fill& drain system, and associated instrumentation of the 2nd Gen RLV Program defined vehicle architectures. 

1.4.7.6 Auxiliary Propulsion Systems (APS)

The technology risk reduction activities of APS in support of 2nd Gen RLV Program.  The APS element is composed of all propulsion hardware and software for Orbital Maneuvering Systems (OMS), Reaction Control Systems (RCS), fly-back propulsion systems, and crew escape propulsion systems for Earth-to Orbit stages of the 2nd Gen RLV Program defined vehicle architectures.

1.4.7.7 NASA Led Special Studies (NLSS)

The technology risk reduction activities of NLSS in support of 2nd Gen RLV Program.  The NLSS consists of engine parts materials development, combustion injector optimization, turbo machinery, combustion test bed, and leak detection system for the 2nd Gen RLV Program defined vehicle architectures.    

1.4.7.8 Upper Stages

The technology risk reduction activities of Upper Stages in support of 2nd Gen RLV Program.  The Upper Stages will focus the technology development in the area of non-cryogenic, low toxicity peroxide-based propellant propulsion for the 2nd Gen RLV Program defined vehicle architectures.  

1.4.7.9  Propulsion Project Facility Development
This element includes the definition of propulsion project Special Test Equipment  (STE) requirements and development of the STE.  An existing government facility will be furnished with the STE to test all of the NASA and contractor developed propulsion systems and components.

1.4.8

  NASA Unique Systems

The technology risk reduction activities of Flight Mechanics for 2nd Gen RLV Program as defined by the WBS sub-elements below.

1.4.8.1  NASA Unique Project Management

The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the project goals and objectives.  Project management effort that includes, but not limited to, the responsibilities of establishing and executing the project objectives, requirements, guidelines, budget, and schedule; preparing project plan; establishing project performance metrics; reviewing and reporting project performances; and controlling change request.

1.4.8.2  NASA Unique Systems Engineering

The integration of technical effort to define systems for NASA Unique; establish system requirements; support Requirements Synthesis Team; and managing the system configuration. Includes, but not limited to, the activities of integrated engineering effort for system definition and requirements of design engineering, production engineering, test engineering, value engineering, configuration optimization, human factors, maintainability, reliability, survivability/vulnerability, system safety, environmental protection, standardization, system analysis, and logistics support. 

1.4.8.3 Environmental Control

The technology risk reduction activities in the Environmental Control systems that support human crews during ascent, on-orbit and descent.  Includes systems for breathable air, thermal control, potable water, noise suppression, and crew suits.

1.4.8.4 Human Interfaces

The technology risk reduction activities of the interface between the avionics systems and the human crew.  Includes flight instrumentation, intelligent and knowledge systems, caution and warning systems, crew controls, systems summaries, mission & flight support displays (including aborts), mission support information (e.g., Flight Data File), enhanced crew visibility, and caution and warning alerts (including malfunction procedures).

                      1.4.8.5  Reserved for CRV/CTV

            1.4.8.6  Reserved for Crew Escape Systems

1.4.8.7 Mission Planning and Flight Operations

The technology risk reduction activities for mission planning and trajectory design, system reconfiguration, crew training, flight operations support personnel training, and real-time operations.                                         Includes advancing technologies in preflight, ascent, on-   orbit, proximity operations, EVA, entry and post-landing activities.

1.4.8.8   Reserved for Extra Vehicular Activity

1.4.8.9   Reserved for Communications

1.4.8.10 Reserved for Robotics and Mechanical Systems

1.4.9 Flight Demonstrations and Experiment Integration

The objective of the Flight Demonstration and Experiments Integration Office supports the risk reduction goals of the Program.  The objectives of this Office is to mature, through flight test, those enabling technologies identified by the system architectures in preparation for the full scale development decision for a new reusable launch vehicle.

1.4.9.1 Flight Demonstrations Project Management

The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the Office goals and objectives.  This effort includes, but is not limited to, the responsibilities of establishing and executing the project objectives, requirements, guidelines, budget, schedule; preparing an project plan; establishing project performance metrics; reviewing and reporting project performances; and controlling change request. 

    
1.4.9.2  Flight Demonstrations Systems Engineering

The technical effort to define flight demonstrations and to integrate   experiments onto flight vehicles; the integration of flight vehicle demonstrations with applicable test ranges and facilities; and managing and optimizing the systems’ configurations. 

1.4.9.3  K-1

The flight demonstrations by Kistler Embedded Technology K-1 Reusable Launch Vehicle for the technology risk reduction activities of 2nd Gen RLV Program.

1.4.9.4 X-37

The flight demonstrations of X-37 for 2nd Gen RLV Program risk reduction.  Includes Approach and Landing Tests (ALT) flown from a B-52, and the assessment of impacts of orbital flight test.

1.4.9.5 DART

The technical and management efforts of a flight demonstration of the hardware and software  required to autonomously rendezvous with a satellite/target vehicle.

1.5  Alternate Access 

The technical and management effort of system studies in analyzing and evaluating Alternate Access system concepts that are developed by architecture contractors for the 2nd Gen RLV program.  The study includes, but not limited to, the generation of Alternate Access system requirements and functional allocations of architecture concepts; identification and mitigation of risks; and assessment of feasibility of proposed concepts.

   1.5.1  Alternate Access Project Management 

 The business and administrative management effort of planning; organizing; directing; approving; and controlling activities to accomplish the Alternate Access goals and objectives. Includes, but not limited to, the responsibilities of establishing and executing the Alternate Access objectives, requirements, guidelines, budget, and schedule; preparing Alternate Access Office Plan; establishing performance metrics; reviewing and reporting the performances; and controlling change request.

1.5.2 Alternate Access Systems Engineering

The integration of technical effort to define Alternate Access system; establish system requirements; support Requirements Synthesis Team; and managing the system configuration. Includes, but not limited to, the activities of integrated engineering effort for system definition and requirements of design engineering, production engineering, test engineering, value engineering, configuration optimization, human factors, maintainability, reliability, survivability/vulnerability, system safety, environmental protection, standardization, system analysis, and logistics support.

1.5.3  Alternate Access Special Studies

The Alternate Access Special Studies includes, but not limited to, systems requirements definition and feasibility study by evaluating the International Space Station (ISS) baseline cargo manifest, identifying opportunities for potential critical cargo and logistics up/down mass, and understanding ISS requirements for vicinity operations, docking/berthing, power, and communications. 

1.5.4 Alternate Access Contractual Procurements

This element contains no effort, but a placeholder for Alternate Access contractor      procurements budget.

1.5.5 NASA DOD Partnership

Partnership activity between Alternate Access and Defense Advanced Research Project Agency (DARPA) Orbital Express (OE) program in maturing technology in the areas of automated rendezvous and proximity operations (ARPO).

1.5.6 K-1 ARPO Experiment

A flight experiment option for flight demo test-bed Kistler to demonstrate a full-size vehicle with ARPO sensors, avionics, and rendezvous techniques. 

1.5.7 DART Flight Demo 

The Pegasus vehicle flight demonstration of Orbital’s Demonstration of Autonomous Rendezvous Technologies (DART) in testing the rendezvous techniques and Advanced Video Guidance System (AVGS) sensors.

Attachment 4

NRA8-30 Technical Insight and Data Requirements Policy

(Including DRLs)
1.0
Introduction:

The scope of activity to be undertaken by NRA8-30 requires that the government identify the level of technical and programmatic insight it expects to have in each task.  Complementary to the level of technical involvement is the stipulation of data deliverables for each task.  A model Data Procurement Document (DPD) has been prepared for use by NRA8-30 offerors.  Section 6.7 of the Common Instructions, Part I has specific instructions for proposed changes and deviations to the DPD model.  Each Data Requirement shall meet the requirements of section 5.3.9.3. paragraph h.vi.a

There is one model DPD.  This model DPD applies across all TA’s, and contains four stand alone Data Requirements Lists (DRLs).  There are unique DRL’s  for:

· TA-8

· TA-9

· TA-10

· TA-11

These DRL’s are included in the model DPD.  Offerors are referred to Section 3.0 of each individual TA for instructions concerning reporting requirements specific to that TA.  Instructions found in section 3.0 of each TA shall take precedence over those described in this Policy.  The model DPD contains the Data Requirements Descriptions (DRD’s) for the deliverables listed on any of the four DRLs. In general, the DRLs incorporated into the DPD are segregated by Program/Project Management and by Insight Level.  The level of technical insight desired by the government is consistent with the level of risk involved in achieving the specific objectives of the proposed task.  The data requirements are consistent with the level of technical insight.  Per Figure 1, moving from Level 0 toward Level 4 involves incremental increases in the level of risk; and therefore, additional government insight and data requirements.  Each task shall be assigned an Insight Level by the offeror and supporting rationale for that assignment shall be provided in the proposal.

The proposal Statement of Work (SOW) shall relate all recommended Data Deliverables to the SOW by direct reference to each Data Requirement.  
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2.0
Risk Factors:

The determination of Insight Level is based on the Risk Factors below.

Insight Level Selection Risk Factors

· Design complexity 

· Technical difficulty

· Impact of failure of a particular task

· How well the processes are defined which are critical to success of the task

· Whether or not the task culminates in a flight experiment

· Program visibility 

· Monetary value of the proposed task

The model DPD was developed with the philosophy that tasks would culminate primarily in ground test.  It is assumed that any hardware developed will not be delivered to the government; hence an Acceptance Review and data traditionally associated with an Acceptance Review would not be required.  It is also assumed that flight experiments would be subject to a specific set of data requirements defined by the flight demonstration vehicle integrator.  The model DPD is not meant to duplicate, nor provide relief from, any data requirements necessary to show compliance with specifications for flight demonstration vehicle integration (including shuttle or other flight demonstrator), wind tunnel entry, range use, facility usage, etc., which by their nature require specific data submittals to ensure the safety and performance of personnel or the facility.

The model DPD, including the DRLs, is provided as a guide for offerors.  Offerors may tailor these data requirements to the specific task being proposed.  However, rationale for deviation from the data requirements specified in the model DPD shall be provided with the proposal.  Any modifications to the standard Data Requirements Descriptions (DRD’s) shall also be identified and supporting rationale provided in the proposal.  Section 6.7 has specific instructions for proposed changes and deviations to the DPD model.  

Charts and other materials required to support technical interchange meetings and other informal task updates will not be called out as a separate DRD in the model DPD, but the generation of such shall be accounted for in the proposal.  The amount of interaction required with the government for each Insight Level shall also be reflected in the cost of each proposal.

3.0
Requirements/Design/Test Reviews:

All tasks funded under NRA8-30 shall be planned and performed using sound engineering and management practice.  Each hardware and software development task is expected to proceed through a logical engineering process; that is, requirements definition, system design, manufacture, and test.  Design reviews appropriate to each task shall be planned by the offeror.  Delivery of a large portion of the technical data requirements is expected to coincide with these design reviews.  These design reviews will not take the place of normal monthly, and in some cases weekly, management and technical interchange.  

The scope and formality of each design review will be commensurate with the Insight Level of the task in question.  The content of the design reviews will be consistent with the design review objectives and success criteria as defined in Part I, Common Instructions, Attachment 5.  

4.0
Specific Implementation:

The 2nd Generation RLV Program has divided its data requirements by Program/Project Management and then by Insight Level of the task being undertaken.  Data requirements for Program/Project Management will be consistently applied to all contract awards under NRA8-30 and reflect generic reporting requirements to ensure high quality management of the effort and efficient reporting to the government.  

It is assumed that most of the tasks selected under NRA8-30 will represent those activities that mitigate the highest risks associated with development of the full scale RLV.  The assignment of a specific Insight Level should be determined by evaluating the perceived risk in accomplishing the proposed task.  

Most, and perhaps all, of the tasks the government expects to be proposed under NRA8-30 will fall into Insight Levels 1 through 3 as described below.

Each data requirement is assigned a data type.  The data types indicate the level of governmental approval for all submissions.  The data types are as follows:


Type
Description

1
All issues and interim changes to those issues require written approval from the requiring organization before formal release for use or implementation.


2
The contracting organization reserves a time-limited right to disapprove in writing any issues and interim changes to those  issues.  Data shall be submitted to the procuring activity for review not less than 45 calendar days prior to its release for use or implementation.  The contractor shall clearly identify the release target date in the “submitted for review” transmittal.  If the contractor has not been notified of any disapproval prior to the release target date, the data shall be considered approved.  To be an acceptable delivery, disapproved data shall be revised to remove causes for the disapproval before its release.


3
These data shall be delivered by the contractor as required by the contract and do not require government approval.  However, to be a satisfactory delivery, the data shall satisfy all applicable contractual requirements.


4
These data are produced or used during performance of the contract and are retained by the contractor.  They shall be delivered when the contracting organization requests it according to instructions in the request.  The contractor shall maintain a list of these data and shall furnish copies to the government when requested to do so.

5 These data are incidental to contract performance and are retained by the contractor in those cases where contracting parties have agreed that delivery is not required.  However, the Contracting Officer or the Contracting Officer’s Representative shall have access to and can inspect this data at its location in the contractor’s or subcontractor’s facilities.

(Paragraph deleted by Amendment 8.)

5.0
Task Insight Levels:
The offeror, based on the Insight Level Selection Risk Factors and further guidance under each Insight Level Definition, shall designate the Insight Level for the task being proposed.  There are dollar value limitations provided under each Insight level to assist the offeror in determining the appropriate Insight Level.  These dollar value limits are to be used as guidelines.  The final determination of Insight Level should be based on the risk involved in accomplishing the task objectives. 

Insight Level Selection Risk Factors

· Design complexity 

· Technical difficulty

· Impact of failure of a particular task

· How well the processes are defined which are critical to success of the task

· Whether or not the task culminates in a flight experiment

· Program visibility 

· Monetary value of the proposed task   

5.1
Insight Level 0:

A Level 0 task is considered very low risk and will receive no measurable penetration by the government other than overall Program/Project Management.  The dollar value of all work encompassed by a Level 0 task should not exceed $500k per year of effort.  No task that culminates in a flight experiment may be assigned Level 0.

5.2
Insight Level 1:

A Level 1 task is considered low risk and will receive a low level of penetration by the government.  

The dollar value for a Level 1 task should not exceed $10M per year.  Technical insight by the government may include one or all of the following:

· Participate in Technical Interchange Meetings

· Perform periodic audits on pre-defined processes and analyses 

· Serve on review boards 

· Write and work towards closure of any action items.

5.3
Insight Level 2:

The risk of not meeting the stated objectives of a Level 2 task would be considered moderate.  A Level 2 task will receive an intermediate level of technical insight by the government.  This intermediate level of penetration includes Level 1 and regular involvement to identify and resolve issues, review analysis assumptions and findings, comment to test plans and procedures, resolve anomalies in test or analysis, etc.  A regular technical interchange should be established for all Level 2 tasks.

The dollar value for a Level 2 task should not exceed $25M per year of effort.  Failure of a Level 2 task to achieve its stated objectives would not be seen to seriously threaten the success of the 2nd Generation RLV Program.

5.4
Insight Level 3:

The risk of not meeting the stated objectives of a Level 3 task would be considered moderate to high.  A Level 3 task will receive in-depth technical insight/penetration by the government.  The level of technical involvement by the government for a Level 3 task will include Level 2 activities as well as methodical review of in process analyses and study, and independent modeling analyses and trades for comparison to contractor data.  

Government participation may also include chairing of review boards, and the writing and working to closure of Review Item Discrepancies (RID’s) and action items.  Design reviews for Level 3 tasks will be conducted in a formal fashion.  Data deliverables will be commensurate with a formal hardware and software development approach.  

The failure of a Level 3 task to achieve its stated objectives could be viewed to seriously threaten the success of the 2nd Generation RLV Program.  There is no dollar value limit associated with Level 3.

A Level 3 task should include independent verification of a select set of requirements by the government that are essential to successfully meeting the task objectives.  The contractor shall compile all compliance evidence.  

5.5
Insight Level 4:

Level 4 tasks are reserved for the highest dollar value highest risk activities which one might propose under this NRA.  Technical insight by the government for a Level 4 task will be such that the government acquires and maintains complete knowledge of all work being performed.  The failure of a Level 4 task would be seen to threaten the success of the 2nd Generation RLV Program, or would eliminate an architecture from competition due to the failure to advance an enabling technology.  The total value of a Level 4 task must be greater than $100M over the life of the task.  The level of government technical insight of a Level 4 activity will include all of Level 3 and includes independent verification of

all requirements by the government using compliance evidence compiled by the contractor.

6.0
Data Requirements Lists:

6.1 TA-8 Data Requirements List
See the Model DPD for TA-8 data requirements list and data requirements.

6.2 TA-9 Data Requirements List 

See the Model DPD for TA-9 data requirements list and data requirements.

6.2   TA-10 Data Requirements List

See the Model DPD for TA-10 data requirements list and data requirements.

6.4  TA-11 Data Requirements List

See the Model DPD for TA-11 data requirements list and data requirements.

Attachment 5

Typical Requirements/Design/Test Reviews Content

The following Requirements/Design/Test review descriptions are provided as guidance for use by the Offeror to establish content for contractor reviews proposed under this NRA.

I.
Systems Requirement Review (SRR)

II.
Purpose

The System Requirements Review (SRR) confirms that the requirements and their allocations contained in the System Specifications are sufficient to meet project objectives.

III.
Description

The SRR may be thought of as the culmination of the Formulation of a program.  For major programs, such as the Space Shuttle, major subsystems can have their own SRR prior to a system-wide SRR.  In addition, reviews may be held at any level of assembly, from components, to the complete program/project.

The SRR is chaired by the Project Manager at the designated NASA Center.  In cases where large and complex programs require the utilization of major resources of multiple Centers, this project/program management responsibility may be established at the Headquarters level or Lead Center by the Administrator.  If SRR Pre-boards and Boards are required they are chaired by management (one level above the Project Management for Pre-boards and Two levels above for Boards).

Representative items to be reviewed include results of the following (as appropriate). Typically these are based upon contractual documents, with involvement to varying degrees by NASA/MSFC.

*
Overall program plan, schedule and WBS (Work Breakdown Structure)

*
Mission and requirements analysis (includes missions operations activities, feasibility and utility analysis)

*
Requirements definition and allocation, in the form of a System Specification (SS)

*
Functional flow analysis

*
Software systems requirements

*
Systems analysis and models, including performance and requirements analysis, technology/risk assessments, cost risk analysis and assessment

*
Systems trade studies (e.g., cost, schedule, lifetime and safety)

*
Science and engineering development plan

*
Design analysis and trade studies

*
Preliminary interface requirements  

*
Requirements Capability Matrix

*
Payload Data Library Data (ISS Payloads)

*
Verification approach

*
Flight and ground operations plan

*
Synthesis activities

*
Logistics support analysis

*
Specialty discipline studies (i.e., structures and dynamics, safety and reliability, or maintainability analyses; materials and processes considerations; electromagnetic compatibility/interference, inspection methods/techniques analysis, or environmental considerations)

*
Integrated test planning

*
Data management plans

*
Configuration management plans

*
System safety reports

*
Human factors analysis

*
Value engineering studies

*
Life cycle cost analysis

*
Manpower requirements/ personnel analysis

*
For manufactured items:  producibility analysis, preliminary manufacturing plans

The total System Engineering Management activity and its output shall be reviewed for responsiveness to the Statement of Work and system requirements.  Procuring activity direction to the contractor will be provided, as necessary, for continuing the technical program and system optimization.

This review is typically held shortly after Implementation Approval.  The SRR should encompass all major participants, both NASA and contractors.  During the review, the SRR team should verify configuration concepts and requirements, verify mission objectives, define the qualification approach, evaluate the system safety and quality assurance plans, and establish and approve the program requirements and system requirements baseline.

Outputs from this review include:

*
Baseline System Specification, placed under configuration management control

*
Qualification approach

*
Configuration concepts and requirements

*
System requirements baseline

*
Safety assessment plans

*
Determination of required support (logistics, transportability, etc.)

*
Risk Management Assessment

*
Requirements Capability Assessment

Coordination, review, and approval occurs through the Program or Project Manager. Products are dispositioned to NASA Center organizations and the NASA contractor team as required to support the Program or Project.

I.
Preliminary Design Review (PDR)

II.
Purpose

The Preliminary Design Review (PDR) is held at the system, subsystem, and component levels to demonstrate preliminary designs meet system requirements with acceptable risk. All interfaces and verification methodologies must be identified.  

III.
Description

The PDR is a technical review of the basic design approach for configuration items to assure compliance with program (at Levels I and II) and project (Level III) requirements.  PDRs may be conducted at the program or project level.  The PDR is typically conducted when the basic design approach has been selected and the necessary documentation is available.  As a rule it is held when the design is approx. 50% complete with 10% of the drawings available.

PDRs are conducted at the component, configuration item, subsystem and system levels.  Occasionally, a system-level PDR is held first; then incremental PDRs are held for the lower levels.  Reviews at the configuration item level are normally contractually required and are attended by the customer.  Development specifications are approved prior to PDR to minimize changes in the requirements.  If the complexity of the design results in high technical risk, an in-house design review will be conducted prior to conducting the formal PDR.

The objectives of the PDR are to assure that:

*
All system requirements have been allocated to the subsystem and component levels and the flow-down is adequate to verify system performance.

*
The design solution being proposed is expected to meet the performance and functional requirements at the configuration item level.

*
There is enough evidence in the proposed design approach to proceed further with the next step of detailed design phase.

*
The design is verifiable and does not pose major problems which may cause schedule delays and cost overruns.

The program PDR is chaired by the Program Manager and includes all major participants (NASA and contractors).  The project PDR is chaired by the Project Manager and includes the major organizations of the NASA Center and the prime contractor. If PDR Pre-boards and Boards are required they are chaired by management (one level above the Project Management for Pre-boards and Two levels above for Boards).

The PDR will include a review of the following items, as appropriate:

*
Preliminary design drawing,  *Development plans

*
Requirements Capability Matrix

*
Flow diagrams,  *Safety analysis reports

*
Preliminary Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL)

*
Test verification/validation plans

*
Configuration management plans

*
Interface Control Documents (ICDs)

*
Systems description document

*
Work Breakdown Structure and Dictionary

*
Software documents,    

 *
Spares philosophy

*
Preliminary launch site requirements

*
Preliminary GSE requirements

*
Part I Contract End Item (CEI) update

*
Fracture control plan (updated)

*
Preliminary strength and fracture mechanics analysis

*
Proof of concept engineering analysis

PDR GUIDELINES

The lack of a proper understanding of risk and technology improvement needs, incompletely defined performance, design, and interface requirements, or overly optimistic cost estimates have been the ruin of many projects apparently healthy in the early phases.  The general statements of mission need are the foundation for the identification of alternative design and operational approaches and the update of performance specifications and preliminary  interface requirements documents.  A comprehensive performance requirements/cost/risk assessment should be completed early.  Questions one should ask are, "Is the technology available to provide the required performance?  If not, where is it lacking and are the resources (time, dollars) necessary for recovery affordable?"

In the event the Part I Contract End Item (CEI) Specification has been previously placed under CCB control, it will be updated accordingly as a result of the PDR.  

Outputs of the PDR process include:

*
Update to the System Specification (for Program PDRs)

*
Baselined Part I CEI Specification, placement under Configuration Change Board (CCB) control

*
Preliminary Interface Control Drawing update 

*
Preliminary design drawings

*
Development plans

*
Flow diagrams

*
Safety analysis reports

*
Preliminary Failure Modes and Effects Analysis (FMEA) and Critical Items List (CIL)

*
Test verification/validation plans

*
Configuration management plans

*
Interface Control Documents (ICDs)

*
Systems description document

*
Work Breakdown Structure and Dictionary

*
Software documents

*
Spares philosophy

*
Preliminary launch site requirements

*
Preliminary GSE requirements

*
Part I CEI (update)

*
Fracture control plan (updated)

*
Preliminary strength and fracture mechanics analysis

*
Proof of concept engineering analysis

*
Risk Management Assessment

*
Requirements Capability Assessment

Coordination, review, and approval occurs through the Program or Project Manager.  Products are dispositioned to NASA Center organizations and the NASA contractor team as required to support the Program or Project.

I. Critical Design Review (CDR)


II. Purpose

The Critical Design Review (CDR) confirms that the project’s system, subsystem, and component designs, derived from the preliminary design, is of sufficient detail to allow for orderly hardware/software manufacturing, integration, and testing, and represents acceptable risk.  

III.
Description

The CDR is the technical review of the detail design of the selected configuration.  This review is generally held when the design and drawings have reached approx. 90%-95% complete.  This review provides assurance that the detail design is in accordance with the Part I Contract End Item (CEI) Specification prior to its release to manufacturing.  Configuration Item (CI) and computer program CI critical design reviews are normally contractually required and are attended by the customer.  Critical design reviews are normally conducted on the same items as preliminary design reviews, and as such warrant an in-house review prior to the formal critical design review.

The participants and chairmanships are basically the same as the project PDR, i.e., the CDR is chaired by the Project Manager and includes the major organizations of the NASA Center and the prime contractor.  Generally, the level of NASA control, following the completion of the CDR, remains at the Part I CEI Specification, and the detail drawing control remains with the design contractor.  However, NASA project management has the option of establishing control over the product baseline to include detailed engineering drawings of the items to be manufactured.

The objectives of the CDR are to assure that:

*
The detailed design will meet performance and functional requirements.

*
Capability of the design can meet or exceed requirements (Requirements Capability Matrix)

*
Risk Management and Risk mitigation  are support the Program/Project objectives.

*
All recommendations from design audits by specialty engineering groups, manufacturing, safety, quality, operations, and test organizations have been answered and all action items are closed. 

*
The design can be smoothly transitioned into the manufacturing phase.

*
The program is ready to commit to setting up tooling, facilities and manpower to fabricate, integrate and test based on this design baseline.

Critical design reviews are normally conducted on the same items as preliminary design reviews, and as such may warrant an in-house review prior to the formal critical design review.  Preliminary and final product specifications are not delivered/approved until the as-built items are delivered at acceptance.

Outputs of the CDR process include:

*
Formal identification of specific engineering documentation that will be authorized for use to manufacture the end items

*
Authorized release of the baselined design and the required data, including as appropriate:

- Software definition

- Detail design/drawings

- ICDs

- Preliminary test results

- Failure Modes and Effects Analysis/Critical Items List (FMEA/CIL)

- Integration plans and procedures

- Subsystem description document

- Launch site requirements

- Detail design specifications

- Component, subsystem and system test plans

- Analyses reports

- Safety analysis/risk assessment

- Hazard analysis

- Spares list

- Fracture control plan (updated)

- Strength and fracture mechanics analysis

Coordination, review, and approval occurs through the Program or Project Manager.  Products are dispositioned to NASA Center organizations and NASA contractor team as required to support the Program or Project.

I. Test Readiness Review

II. Purpose

The Test Readiness Review (TRR) ensures that the test article hardware/software, test facility, ground support personnel, and test procedures are ready for testing, and data acquisition, reduction, and control.

III. Timing

Held prior to the start of formal test.  The TRR establishes a decision point to proceed with the planned verification (qualification and/or acceptance) testing of CIs, subsystems, and/or systems.

IV. Objectives

The objectives of the review are to:

· Confirm that in-place test plans meet verification requirements and specifications.

· Confirm that sufficient resources are allocated to the test effort.

· Examine detailed test procedures for completeness and safety during test operations.

· Determine that critical test personnel are test- and safety-certified.

· Confirm that test support software is adequate, pertinent, and verified.

V.
Criteria for Successful Completion

The following items comprise a checklist to aid in determining the readiness of TRR product preparation:

· Have the test cases been reviewed and analyzed for expected results?  Are results consistent with test plans and objectives?

· Have the test procedures been “dry run”?  Do they indicate satisfactory operation?

· Have test personnel received training in test operations and safety procedures?  Are they certified?

· Are resources available to adequately support the planned tests as well as contingencies, including failed hardware replacement?

· Has the test support software been demonstrated to handle test configuration assignments, and data acquisition, reduction, control, and archiving?

VI.      Results of Review

A successful TRR signifies that test and safety engineers have certified that preparations are complete, and that the project manager has authorized formal test initiation.

VII
Production Readiness Review

Purpose-The Production Readiness Review (ProRR) ensures that production plans, facilities, and personnel are in place and ready to begin production.

Timing-After design certification and prior to the start of production.

Objectives-The objectives of the review are to:

· Ascertain that all significant production engineering problems encountered during development are resolved

· Ensure that the design documentation is adequate to support manufacturing/fabrication.

· Ensure that production plans and preparations are adequate to begin manufacturing/fabrication.

· Establish that adequate resources have been allocated to support end item production.

Attachment 6

Proposal Mailing Addresses

Marshall Space Flight Center

Attn:  PS53-A/Earl Pendley

Bldg. 4203, Room 3206

Marshall Space Flight Center, AL 35812

(256) 544-2949,  FAX (256) 544-6062

email: george.pendley@msfc.nasa.gov

NASA, Johnson Space Center

Attn:  Karen Adams

Mail Stop BH13

Building 13, Room 207D

 2101 NASA Road One

Houston, TX 77058

(281) 483-41863, FAX (281) 244-5337

email:  karen.d.adams1@jsc.nasa.gov
Attachment 7

Past Performance Questionaire

INSTRUCTIONS, DEFINITIONS, AND RATING GUIDELINES

In compliance with the FAR, information contained in this evaluation is not subject to view by anyone other than those designated source selection evaluation personnel.

Instructions for Completion

This package consists of the following sections and should be completed as indicated below.   

	Section
	Description
	Who completes

	Section I
	Basic contract information


	Offeror



	Section II
	Ratings and Definition Guide
	NASA



	Section III
	Overall Relevant Experience and Performance


	All Evaluators  



	Section IV
	Specific Performance Evaluation Factors


	All Evaluators

	Section V
	Comments/Signature of Evaluator
	All Evaluators


For each contract selected, an assessment by the appropriate Contracting Officer and by the cognizant COTR (a joint review) will be provided.

In addition the Offeror is responsible for completing Sections I before forwarding the questionnaire to the appropriate CO and COTR for the evaluations required.  The CO and COTR will then complete the remainder of the questionnaire, seal their submittals, and mail them directly to the Evaluation Board Area at the address specified below.

NASA/George C. Marshall Space Flight Center

               ATTN: PS53-A/G. Earl Pendley

               Building 4203, Room B100

               Marshall Space Flight Center, AL 35812
or fax (256) 544-6062

Any questions you might have concerning completion of this form should be addressed to the Contracting Officer, Earl Pendley at (256) 544-2949.

Offeror Company Name: _______________________________

TA No. Proposed: ____________________________________

 (insert name and phone number of SEB Procurement Member).

Section I

BASIC CONTRACT INFORMATION

To be completed by the Offeror Company requesting evaluation

	Company Name:
	

	Contract Number:
	

	Contract Title:
	

	Contract Award Date:
	

	Contract Completion Date 

(including options):
	

	Contract Value (including options):
	

	Contract Type:

__ FFP      ___ CPIF

__ FPIF     ___ CPAF

__ FPAF     ___ CPAF/IF

Other______________


	___  Competitive

___  Non-Competitive

	Description of Work:


	

	Name of Evaluator:
	

	Title:
	

	Commercial Phone Number:
	

	Facsimile Number:
	

	E-mail address:
	


Section II

Rating and Definitions Guide

Evaluators are asked in Section III to assess contractor performance and relevance in specific business and technical areas. Evaluators are asked in Section IV to assess contractor performance in the following areas:  Contract Management and Control, Cost Control, Timeliness of Performance, Management Effectiveness and General.  Each criterion should be assigned a rating of Excellent Plus, Excellent, Good, Fair, Poor, Unsatisfactory, or N/A if not applicable, as defined in the Rating Table below.  The evaluator is encouraged to provide comments to further support any rating in Section V.


Excellent Plus
The contractor has demonstrated an  exceptional level of performance that justifies additional consideration.  This rating will be used only in these circumstances when contractor performance clearly exceeds the excellent performance level.


Excellent
The contractor has demonstrated an exemplary level of performance, with very minor (if any) weaknesses that led to NO adverse effect on overall performance.  Any weaknesses were far outbalanced by the large number of strengths and overall quality exhibited.  


Good
The contractor has provided very effective performance with some reportable weaknesses that did not impact the achievement of overall contract requirements.


Fair
The contractor meets or slightly exceeds minimum acceptable standards and encounters issues that require minor Agency resources to ensure achievement of contract requirements.


Poor
The contractor does not meet minimum acceptable standards in one or more areas and encounters issues that require major Agency resources to ensure the achievement of contract requirements.


Unsatisfactory
The contractor does not meet acceptable standards in one or more areas and their nonconformance is compromising the achievement of contract requirements despite the use of Agency resources.

Section III

OVERALL RELEVANT EXPERIENCE AND PERFORMANCE

1. Please rate relevant experience using the following ratings:

C = Continuously Performed During Contract

P = Periodically Performed

I  = Infrequently Performed

N/A = Not Applicable

2. Please rate the contractor’s performance, in all areas not marked with “N/A” in paragraph 1, using the ratings of Excellent Plus, Excellent, Good, Fair, Poor, Unsatisfactory.

	
	Relevancy to Work Performed
	Excellent Plus
	Excellent
	Good
	Fair
	Poor
	Unsatisfactory

	Business
	
	
	
	
	
	
	

	Contract Management and Control
	
	
	
	
	
	
	

	Financial Reporting
	
	
	
	
	
	
	

	Cost Control
	
	
	
	
	
	
	

	Life Cycle Cost Estimates
	
	
	
	
	
	
	

	Subcontract Administration
	
	
	
	
	
	
	

	Safety & Health Plan
	
	
	
	
	
	
	

	Management
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Please rate the contractor’s overall business performance.
	
	
	
	
	
	
	

	Technical
	
	
	
	
	
	
	

	Design & Integration
	
	
	
	
	
	
	

	Software Development
	
	
	
	
	
	
	

	Engineering Analysis
	
	
	
	
	
	
	

	Materials Evaluation
	
	
	
	
	
	
	

	Testing
	
	
	
	
	
	
	

	Hardware Development
	
	
	
	
	
	
	

	Algorithm Development
	
	
	
	
	
	
	

	Test Equipment Design & Analysis
	
	
	
	
	
	
	

	Engineering Trade Studies
	
	
	
	
	
	
	

	Operations Analysis
	
	
	
	
	
	
	

	Mission Systems Development & Operation
	
	
	
	
	
	
	

	Network Analysis
	
	
	
	
	
	
	

	Design
	
	
	
	
	
	
	

	Systems Management
	
	
	
	
	
	
	

	Systems Engineering
	
	
	
	
	
	
	

	Systems Integration/ Hardware Integration
	
	
	
	
	
	
	

	Engineering Cost
	
	
	
	
	
	
	

	Risk Analysis
	
	
	
	
	
	
	

	Flight Demonstrations
	
	
	
	
	
	
	

	Ground Operations
	
	
	
	
	
	
	

	Flight Operations
	
	
	
	
	
	
	

	Please rate the contractor’s overall technical performance.
	
	
	
	
	
	
	


SECTION IV

SPECIFIC PERFORMANCE EVALUATION FACTORS
	Item
	FACTORS 
	 Excellent

  Plus


	 Excellent
	 Good
	 Fair
	 Poor
	 Unsatisfactory
	 N/A

	Management and Control

	1
	Commitment to safety as indicated by the number and severity of lost-time accidents or safety mishaps resulting in either property damage or schedule delays during the performance of this contract including incident rate.  (Please provide a separate sheet providing an explanation of the accidents and mishaps, when they occurred and most recent rate in the N/A column.)
	
	
	
	
	
	
	

	2
	Commitment to Safety as indicated by the content and implementation of the Contractor’s safety program including the basic plan as well as any special safety related initiatives.
	
	
	
	
	
	
	

	3
	Contractor’s commitment to the welfare of their people.
	
	
	
	
	
	
	

	4
	Contractor’s commitment to excellence and providing quality customer service.
	
	
	
	
	
	
	

	5
	Contractor’s commitment to promoting creativity, innovation and advancing state-of-the-art technologies.
	
	
	
	
	
	
	

	6
	Degree to which the contractor’s organizational structure provides for clear internal (within their contract organization) and external lines (with other corporate team elements) of authority.
	
	
	     
	
	
	
	

	7
	Degree to which the program manager and management team was given the authority to make the decisions necessary to support specific task requirements that might involve additional cost considerations (i.e., subcontracting for special skills, approving unique travel and training requests)?
	
	
	
	
	
	
	

	8
	How well did the contractor plan, control, and execute project requirements?
	
	
	
	
	
	
	

	9
	How effective was the contractor in adjusting to requirement changes?
	
	
	
	
	
	
	

	10
	How well did the contractor control the work of their subcontractors and team members?
	
	
	
	
	
	
	

	11
	If there were small business subcontracting goals, how well did the contractor meet them?
	
	
	
	
	
	
	

	12
	If the contractor made use of an automated electronic tasking system, how effective and efficient was that system?
	
	
	
	
	
	
	

	13
	How responsive was the contractor to the technical requirements and/or changes to the technical requirements?
	
	
	
	
	
	
	

	14
	Please rate the contractor’s ability to identify risk factors and implement mitigation plans to alleviate risk.
	
	
	
	
	
	
	

	15
	Please rate the contractor’s ability to identify and solve problems expeditiously.
	
	
	
	
	
	
	

	16
	How realistic were the contractor’s schedule estimates and tracking of schedule performance?
	
	
	
	
	
	
	

	17
	How well does the contractor control schedule slips?
	
	
	
	
	
	
	

	18
	Please rate the contractor’s ability to control contract costs.
	
	
	
	
	
	
	

	19
	How realistic were the contractor’s cost estimates?
	
	
	
	
	
	
	

	20
	How well did the contractor track cost performance on individual tasks?
	
	
	
	
	
	
	

	21
	How effective, accurate and compliant is/was the contractor’s cost accounting system and management information system?
	
	
	
	
	
	
	

	22
	Please rate the contractor’s level of experience with ISO 9001 and performance in that environment.
	
	
	
	
	
	
	

	23
	Please rate the contractor’s knowledge of export control requirements and procedures and their performance.
	
	
	
	
	
	
	

	 
	STAFFING
	
	
	
	
	
	
	

	24
	Please rate the contractor’s ability to provide the correct skills and experience level to effectively meet task requirements from contract start up through completion.
	
	
	
	
	
	
	

	25
	How well did the contractor respond to changes in work load?
	
	
	
	
	
	
	

	26
	Please rate the efforts to retain a stable set of key management personnel.
	
	
	
	
	
	
	

	27
	Please rate your overall degree of satisfaction with the contractor’s program management team assigned to this effort during the performance of this contract.
	
	
	
	
	
	
	


Section V

COMMENTS/SIGNATURE OF EVALUATOR

	If this was an award fee contract, what was the range of the contractor’s award fee scores.
	


Evaluator’s Comments:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	Typed Name, Title, and 

Signature

(Contracting Officer)
	

	Date
	

	Typed Name, Title, and 

Signature

(Contracting Officer Technical Rep)
	

	Date
	


Attachment 8

ADMINISTRATIVE GUIDELINES

FOR THE PREPARATION AND SUBMITTAL OF PROPOSALS

INVOLVING NASA CENTER SUPPORT/COMMITMENTS

NRA 8-30

Proposal Submittal Guidelines:
Requirements - In addition to the requirements, under the section titled Supplemental Proposal Instructions, the following guidelines are provided for clarification and to further streamline the preparation, coordination and submittal procedures for proposals involving NASA Center and other Government installation support: 

Installation Leads
Coordination with a NASA Center Installation Lead is required when the following situations apply to your planned proposal submittal:

· NASA Center non-cash resource support is planned under a 

   proposed Task Agreement arrangement

-  A NASA Center Letter of Commitment is required in support

of a proposed Task Agreement


Coordination with a NASA Center Installation Lead is NOT required when:

-  The proposed NASA Center support is limited to an advisory

 
 or informal review capacity for which no Task Agreement is

 deemed as being necessary

Commitment Letters
Proposals considering the use of NASA Center facilities and resources must use the attached Commitment Letter and Task Agreement formats.  An electronic copy is available via e-mail by contacting any of the listed Installation Leads. In order to have adequate time to properly process and coordinate NASA Center support commitment requests, the following procedural guidelines will apply:


@ Draft NRA release

· All bidders interested in potential Government installation support should initiate exploratory contacts through the Installation Leads.  Determination of installation resource availability and establishing installation contacts should begin as early as possible.

@ Offeror’s Brief
· Bidder discussions with potential Government installation team members should be well under way.  Task Agreements should be in the final stages of formulation with tacit agreements on resource commitments already reached between the team members.

@ Offeror’s Brief plus 10 business days
· Bidder discussions with potential Government installation team members should be completed.  Task Agreements and Commitment Letters finalized, with letter coordination and signature processes within each installation initiated.

@ Offeror’s Brief plus 16 business days
· All letters should be submitted to the Installation Leads, with the appropriate installation senior management level coordination signatures, to allow adequate time for the Center Director’s Office to review, coordinate and formally sign the Commitment Letters.  Any letters submitted after this date may not be processed by the Installation Lead, and may be returned to the prospective offeror without further action.

@ Proposal Due Date minus 5 business days
· Faxed copies of the original signed Commitment Letters will be sent to each respective bidder for inclusion with their final submitted proposals. All original signed Commitment Letters will be turned over by the Installation Leads to the MSFC procurement officer by the proposal submittal deadline.    

Government Installation Cost Information
· The rate(s) required by the Commitment Letter Task Agreements, necessary for specifying civil service cost(s) within each NASA Center, will be issued by the respective Installation Leads.

E-mail vs FAX
Where possible, the use of e-mail, when corresponding with Installation Leads, is strongly recommended. Timely updates and information transfer are substantially enhanced when done via e-mail, rather than by phone calls or FAX during the compressed schedules often encountered during the proposal preparation period.  Submitting your e-mail address to your Installation Lead(s) in a timely manner is strongly encouraged.

Agreement Reporting Guidelines:
Requirements - The following guidelines and responsibilities provide clarification on the periodic reporting requirements of government-lead agreements between the Government and the Contractor.  These guidelines are designed to facilitate adequate communication and reporting between the Government and Contractor to ensure appropriate Project status information is provided to the SLI Project Manager: 

Performing Government Task Manager Responsibilities:

The performing Government Task Manager (GTM) will develop a detailed schedule and budget for the task before initiating the work.  These task plans will be prepared in an agreed upon format and provided to the Contractor to be integrated into the Contractor’s master schedule.  On at least a monthly basis, the GTM will report schedule status and workforce plan versus actual to the Contractor.  When the actual schedule or workforce performance variance exceeds the agreed to threshold between the GTM and Contractor, the GTM will develop and provide a narrative variance analysis and corrective action plan with the monthly report.  The GTM will provide the same data to the SLI Project Manager.  The GTM will report monthly cost and obligation plan versus actual to the SLI Project Manager.

Contractor Responsibilities:

The Contractor shall integrate the task schedule into the Contractor master project schedule, and include the government-lead tasks in their logic network and critical path determination.  The Contractor shall include the status of the government-lead tasks in their monthly schedule reporting to the SLI Project Manager, including the Government task variance analysis and corrective action plans, when appropriate.
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Marshall Space Flight Center, AL  35812 

George C. Marshall Space Flight Center


Reply to Attn of : 
DA01




Reply to Attn of :


Mr./Ms. Primary Point-Of-Contact

XYZ Corp

1200 Industry Street

Anywhere,  USA  00000


Dear Mr./MS. POC:

Enclosed, per the NASA Research Announcement NRA8-30 “Government Installation Support” commitment documentation requirements, are the requested Laboratory estimates we believe are needed to adequately support your proposed NRA effort.  This letter, along with the enclosure, is the result of preliminary discussions between XYZ Corp_____ and our supporting laboratories. This conveys our initial commitment for support to the proposed effort.  
This commitment is subject to availability of appropriated funds and personnel.

Sincerely,

Center Director’s Signature___________


CONCURRENCE:

Lab Director’s Signature___________


Relevant Lab or facility

X Enclosures

1.

2.

cc (w/ enclosures)
The following is “THE” format for the “Letter of Commitment’s” supporting documentation. This form shall be filled out for each task element that is to be submitted as part of the contractor’s package.  NOTE:  Elements can not be rolled up into one.

Task #1

Task element #1 Title & Center Tracking Number

TITLE:

TRACKING NUMBER:

Specific Lab Branch (ex; ED32, EP41, etc)
Lab POC for this Task (include ph# and e-mail address)

POC:

POC PH#:

E-mail:

Contractor & Industry POC Name (if applicable)
Company:

POC:

POC Ph#:

E-mail:

Task #1 to be Performed (brief description)
Key Milestones
Facility Utilization – List Facilities and usage time per FY to be utilized
FACILITY
                FY02    FY03      FY04    FY05    FY06
1.

2.

3.

4.

5.

*Full Cost Rate by Year   
FY02-FY06


     $___________   

* Full cost is defined as taking into account all direct and indirect costs including salaries, other direct costs, computer, and PMS of the Federal employee versus PMS only.

Task #1 Cost Summary 

Full Cost Assessment (FCA) (for evaluation purposes only)


                                FY02    FY03      FY04    FY05    FY06   

Civil Service Labor FTEs

Civil Service Labor FCA

Facility #1 

Facility #2

Facility #3

Facility #4

Non Full Cost Assessment (for budgeting purposes only

Non-Full Cost              FY02    FY03      FY04     FY05     FY06                  

Civil Service Labor FTEs

Civil Service Labor 

         ---- Cost (PMS)

Facility #1

Facility #2

Facility #3

Facility #4


Support Contractor FTEs

Support Contractor Labor Costs

Other Costs”

Other Costs (please specify)


                FY02    FY03    FY04     FY05     FY06
  Ex: materials

      Propellants

Task #2

Task element #2 Title & Center Tracking Number

TITLE:

TRACKING NUMBER:

Specific Lab Branch (ex; ED32, EP41, etc)
Lab POC for this Task (include ph# and e-mail address)

POC:

POC PH#:

E-mail:

Contractor & Industry POC Name (if applicable)
Company:

POC:

POC Ph#:

E-mail:

Task #2 to be Performed (brief description)
Key Milestones
Facility Utilization – List Facilities and usage time per FY to be utilized
FACILITY
                FY02    FY03      FY04    FY05    FY06
1.

2.

3.

4.

5.

*Full Cost Rate by Year   
FY02-FY06


     $___________   

Task # 2 Cost Summary 

Full Cost Assessment (FCA) (for evaluation purposes only)


                                FY02    FY03      FY04    FY05    FY06   

Civil Service Labor FTEs

Civil Service Labor FCA

Facility #1 

Facility #2

Facility #3

Facility #4

Non Full Cost Assessment (for budgeting purposes only

Non-Full Cost              FY02    FY03      FY04     FY05     FY06                  

Civil Service Labor FTEs

Civil Service Labor 

         ---- Cost (PMS)

Facility #1

Facility #2

Facility #3

Facility #4


Support Contractor FTEs

Support Contractor Labor Costs

Other Costs”

Other Costs (please specify)


                FY02    FY03    FY04     FY05     FY06
  Ex: materials

      Propellants

Task #3

Task element #3 Title & Center Tracking Number

TITLE:

TRACKING NUMBER:

Specific Lab Branch (ex; ED32, EP41, etc)
Lab POC for this Task (include ph# and e-mail address)

POC:

POC PH#:

E-mail:

Contractor & Industry POC Name (if applicable)
Company:

POC:

POC Ph#:

E-mail:

Task #3 to be Performed (brief description)
Key Milestones
Facility Utilization – List Facilities and usage time per FY to be utilized
FACILITY
                FY02    FY03      FY04    FY05    FY06
1.

2.

3.

4.

5.

*Full Cost Rate by Year   
FY02-FY06


     $___________   

Task # 3  Cost Summary 

Full Cost Assessment (FCA) (for evaluation purposes only)


                                FY02    FY03      FY04    FY05    FY06   

Civil Service Labor FTEs

Civil Service Labor FCA

Facility #1 

Facility #2

Facility #3

Facility #4

Non Full Cost Assessment (for budgeting purposes only

Non-Full Cost              FY02    FY03      FY04     FY05     FY06                  

Civil Service Labor FTEs

Civil Service Labor 

         ---- Cost (PMS)

Facility #1

Facility #2

Facility #3

Facility #4


Support Contractor FTEs

Support Contractor Labor Costs

Other Costs”

Other Costs (please specify)


                FY02    FY03    FY04     FY05     FY06
  Ex: materials

      Propellants

Task #4

Task element #4 Title & Center Tracking Number

TITLE:

TRACKING NUMBER:

Specific Lab Branch (ex; ED32, EP41, etc)
Lab POC for this Task (include ph# and e-mail address)

POC:

POC PH#:

E-mail:

Contractor & Industry POC Name (if applicable)
Company:

POC:

POC Ph#:

E-mail:

Task #4 to be Performed (brief description)
Key Milestones
Facility Utilization – List Facilities and usage time per FY to be utilized
FACILITY
                FY02    FY03      FY04    FY05    FY06
1.

2.

3.

4.

5.

*Full Cost Rate by Year   
FY02-FY06


     $___________   

Task #4  Cost Summary 

Full Cost Assessment (FCA) (for evaluation purposes only)


                                FY02    FY03      FY04    FY05    FY06   

Civil Service Labor FTEs

Civil Service Labor FCA

Facility #1 

Facility #2

Facility #3

Facility #4

Non Full Cost Assessment (for budgeting purposes only

Non-Full Cost              FY02    FY03      FY04     FY05     FY06                  

Civil Service Labor FTEs

Civil Service Labor 

         ---- Cost(PMS)

Facility #1

Facility #2

Facility #3

Facility #4


Support Contractor FTEs

Support Contractor Labor Costs

Other Costs”

Other Costs (please specify)


                FY02    FY03    FY04     FY05     FY06
  Ex: materials

      Propellants

Assumptions (VERY IMPORTANT.... Corroborates Cost Summary Estimates)
i.e.:

•  Exactly, who is doing the work? 

•  Who is providing materials & test articles?

•  Are propellants needed?  Who is providing them & how much?

Attachment 9

Government Points of Contact
INSTALLATION LEADS FOR POTENTIAL USE OF GOVERNMENT INSTALLATION RESOURCES

Installation/Name 

 
Telephone (FAX) 


email
Ames Research Center

(ARC) /Mike Green
650-604-5595 
mgreen@mail.arc.nasa.gov
Dryden Flight Research Center

(DFRC) / Glenn Hamilton
661-276-3748
glenn.hamilton@dfrc.nasa.gov

Glenn Research Center 

(GRC) / William J. Taylor
216-433-6568 
william.j.taylor@grc.nasa.gov

Jet Propulsion Laboratory 

(JPL) / Edmund C. Baroth
818-3548339
edmund.c.baroth@jpl.nasa.gov

Johnson Space Center

(JSC)/Al Conde
281-483-1388
al.conde1@jsc.nasa.gov

Kennedy Space Center 

(KSC) /Tommy Mack 
321-867-2260
tommy.mack-1@ksc.nasa.gov

Langley Research Center 
757 864-1307
p.a.davis@larc.nasa.gov
(LaRC) /

Marshall Space Flight Center 
256-544-0365 
timothy.p.crabb@msfc.nasa.gov
 (MSFC) / Tim Crabb

Stennis Space Center 

(SSC) / Robert Bruce
228-688-1646
robert.bruce@ssc.nasa.gov

NASA Headquarters (Launch Vehicles)

(HQ) /Karen Poniatowski
202-358-2331
kponiato@mail.hq.nasa.gov

USAF Research Laboratory

(AFRL) /Thomas Buter
256-544-4659
thomas.buter@smdc.army.mil

Attachment 10

Guideline for Contract Type

This Guideline is for Information Purposes Only for Selection of Appropriate Contract(s) to propose: 

	Dollar Value
	Hardware Development
	Risk Assessment
	Contract Type

	<$500k
	Yes/No
	0
	FFP

	
	
	
	

	<$2.5M
	Yes/No
	1-2
	FFP/FPI

	
	Yes
	3 
	FPI/CPIF

	
	
	
	

	$2.5M - $10M
	 No
	1-2 
	FFP

	
	Yes 
	1-2
	FFP/FPI 

	
	Yes
	3 
	FPI/CPIF

	
	
	
	

	$10M - $25M
	No
	1-2
	FFP/FPI

	
	Yes
	2-3
	FPI/CPIF

	
	
	
	

	>$25M
	No
	1-2
	FPAF

	
	
	
	

	
	Yes
	2-3
	CPAF/IF


	Risk Assessment Categories*
	Suggested Considerations for Choosing Contract Type

	    0  Very Low Risk
	· Type and Complexity of Work

	    1  Low Risk
	· Level of Technology Maturity

	    2  Moderate Risk
	· Extent of Testing Required

	**3  Moderate to High Risk
	· Extent and Nature of Subcontracts

	**4  Highest Risk
	· Contractor’s Accounting System

	
	· Uncertainties and impact of cost control

	
	· Period of Performance


*Reference Attachment 4 of the Common instructions for further discussion of evaluation of Risk Assessment and assignment of Insight Level.  Universities and non-profits may propose Grants or Cooperative Agreements for low dollar value, low to moderate risk efforts.   

** Applicable only when hardware or significant software development is involved.

ATTACHMENT 11

MODEL

FIXED PRICE 

(FFP) CONTRACT
WITH INSTRUCTIONS IN BOLD PRINT AND

OFFEROR REQUIRED COMPLETIONS IN BOLD

Offerors will be expected to insert the appropriate center mailing codes from the center point of contact (POC) table.  The POC table will be provided by separate attachment on the NAIS.

ATTACHMENT 12

MODEL

COOPERATIVE AGREEMENT

See the following website http://ec.msfc.nasa.gov/hq/grcover.htm, NPG5800.1D Grant and Cooperative Agreement Handbook, Sections A and B, for a model agreement.
Offerors will be expected to insert the appropriate center mailing codes from the center point of contact (POC) table.  The POC table will be provided by separate attachment on the NAIS. 
ATTACHMENT 13

MODEL

COST PLUS

INCENTIVE FEE (CPIF) 

CONTRACT

WITH INSTRUCTIONS IN BOLD PRINT AND

OFFEROR REQUIRED COMPLETIONS IN BOLD

Offerors will be expected to insert the appropriate center mailing codes from the center point of contact (POC) table.  The POC table will be provided by separate attachment on the NAIS.

ATTACHMENT 14

MODEL

FIXED PRICE

INCENTIVE FEE (FPIF)

CONTRACT
WITH INSTRUCTIONS IN BOLD PRINT AND

OFFEROR REQUIRED COMPLETIONS IN BOLD
Offerors will be expected to insert the appropriate center mailing codes from the center point of contact (POC) table.  The POC table will be provided by separate attachment on the NAIS.

ATTACHMENT 15

MODEL

COST PLUS

AWARD FEE (CPAF)

CONTRACT 

Attachment 15 Model CPAF Contract is posted as a separate document on the NAIS.

Offerors will be expected to insert the appropriate center mailing codes from the center point of contact (POC) table.  The POC table will be provided by separate attachment on the NAIS.

ATTACHMENT 16

MODEL

RESEARCH GRANT

Attachment 16 Model Research Grant is posted as a separate document on the NAIS.

Offerors will be expected to insert the appropriate center mailing codes from the center point of contact (POC) table.  The POC table will be provided by separate attachment on the NAIS.

ATTACHMENT 17

MODEL

FIRM PRICE

AWARD FEE (FPAF)

CONTRACT 

Attachment 17 Model FPAF Contract is posted as a separate document on the NAIS.

Offerors will be expected to insert the appropriate center mailing codes from the center point of contact (POC) table.  The POC table will be provided by separate attachment on the NAIS.

Attachment 18

Representations and Certifications
See special instructions in bold for each provision in this attachment.

REPRESENTATIONS, CERTIFICATIONS, AND OTHER STATEMENTS OF OFFERORS OR RESPONDENTS

*****************************************************************

*

*COMPANY NAME:

*

*________________________________________________________________

*

*

*AUTHORIZED COMPANY OFFICIAL NAME:

*

*________________________________________________________________

*

*

*SIGNATURE AND DATE:
*

*________________________________________________________________

*****************************************************************

1.
CERTIFICATE OF INDEPENDENT PRICE DETERMINATION 

(FAR 52.203-2) (APR 1985)(This provision for Fixed Price contracts.) 

(a) The offeror certifies that-- 

(1) The prices in this offer have been arrived at independently, without, for the purpose of restricting competition, any consultation, communication, or agreement with any other offeror or competitor relating to (i) those prices, (ii) the intention to submit an offer, or (iii) the methods or factors used to calculate the prices offered; 

(2) The prices in this offer have not been and will not be knowingly disclosed by the offeror, directly or indirectly, to any other offeror or competitor before bid opening (in the case of a sealed bid solicitation) or contract award (in the case of a negotiated solicitation) unless otherwise required by law; and 

(3) No attempt has been made or will be made by the offeror to induce any other concern to submit or not to submit an offer for the purpose of restricting competition. 

(b) Each signature on the offer is considered to be a certification by the signatory that the signatory-- 

(1) Is the person in the offeror's organization responsible for determining the prices being offered in this bid or proposal, and that the signatory has not participated and will not participate in any action contrary to subparagraphs (a)(1) through (a)(3) above; or 

(2) (i) Has been authorized, in writing, to act as agent for the following principals in certifying that those principals have not participated, and will not participate in any action contrary to subparagraphs (a)(1) through (a)(3) above 

____________________________________________________________

____________________________________________________________

____________________________________________________________

[Insert full name of person(s) in the offeror's organization responsible for determining the prices offered in the bid or proposal, and the title of his or her position in the offeror's organization]; 

(ii) As an authorized agent, does certify that the principals named in subdivision (b)(2)(i) above have not participated, and will not participate, in any action contrary to subparagraphs (a)(1) through (a)(3) above; and 

(iii) As an agent, has not personally participated, and will not participate, in any action contrary to subparagraphs (a)(1) through (a)(3) above. 

(c) If the offeror deletes or modifies subparagraph (a)(2) above, the offeror must furnish with its offer a signed statement setting forth in detail the circumstances of the disclosure. 

(End of provision) 

2.
CERTIFICATION AND DISCLOSURE REGARDING PAYMENTS 

TO INFLUENCE CERTAIN FEDERAL TRANSACTIONS (FAR 52.203-11)

(APR 1991)(This provision for both Fixed Price and Cost Reimbursement contracts.)

(a)  The definitions and prohibitions contained in the clause, at FAR 52.203-12, Limitation on Payments to Influence Certain Federal Transactions, included in this solicitation, are hereby incorporated by reference in paragraph (b) of this certification. 

(b)  The offeror, by signing its offer, hereby certifies to the best of his or her knowledge and belief that on or after December 23, 1989,-- 

(1)  No Federal appropriated funds have been paid or will be paid to any person for influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress on his or her behalf in connection with the awarding of any Federal contract, the making of any Federal grant, the making of any Federal loan, the entering into of any cooperative agreement, and the extension, continuation, renewal, amendment or modification of any Federal contract, grant, loan, or cooperative agreement; 

(2)  If any funds other than Federal appropriated funds (including profit or fee received under a covered Federal transaction) have been paid, or will be paid, to any person for influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress on his or her behalf in connection with this solicitation, the offeror shall complete and submit, with its offer, OMB standard form LLL, Disclosure of Lobbying Activities, to the Contracting Officer; and 

(3)  He or she will include the language of this certification in all subcontract awards at any tier and require that all recipients of subcontract awards in excess of $100,000 shall certify and disclose accordingly. 

(c)  Submission of this certification and disclosure is a prerequisite for making or entering into this contract imposed by section 1352, title 31, United States Code.  Any person who makes an expenditure prohibited under this provision or who fails to file or amend the disclosure form to be filed or amended by this provision, shall be subject to a civil penalty of not less than $10,000, and not more than $100,000, for each such failure. 

(End of provision) 

3.
TAXPAYER IDENTIFICATION (FAR 52.204-3) (OCT 1998) 


(This provision for both Fixed Price and Cost Reimbursement contracts.)

(a) Definitions. 

"Common parent," as used in this provision, means that corporate entity that owns or controls an affiliated group of corporations that files its Federal income tax returns on a consolidated basis, and of which the offeror is a member. 

"Taxpayer Identification Number (TIN)," as used in this provision, means the number required by the Internal Revenue Service (IRS) to be used by the offeror in reporting income tax and other returns. The TIN may be either a Social Security Number or an Employer Identification Number. 

(b) All offerors must submit the information required in paragraphs (d) through (f) of this provision to comply with debt collection requirements of 31 U.S.C. 7701(c) and 3325(d), reporting requirements of 26 U.S.C. 6041, 6041A, and 6050M, and implementing regulations issued by the IRS. If the resulting contract is subject to the payment reporting requirements described in Federal Acquisition Regulation (FAR) 4.904, the failure or refusal by the offeror to furnish the information may result in a 31 percent reduction of payments otherwise due under the contract. 

(c) The TIN may be used by the Government to collect and report on any delinquent amounts arising out of the offeror's relationship with the Government (31 U.S.C. 7701(c)(3)). If the resulting contract is subject to the payment reporting requirements described in FAR 4.904, the TIN provided hereunder may be matched with IRS records to verify the accuracy of the offeror's TIN. 

(d) Taxpayer Identification Number (TIN). 

[ ] TIN: _____________________. 

[ ] TIN has been applied for. 

[ ] TIN is not required because: 

[ ] Offeror is a nonresident alien, foreign corporation, or foreign partnership that does not have income effectively connected with the conduct of a trade or business in the United States and does not have an office or place of business or a fiscal paying agent in the United States; 

[ ] Offeror is an agency or instrumentality of a foreign government; 

[ ] Offeror is an agency or instrumentality of the Federal Government. 

(e) Type of organization. 

[ ] Sole proprietorship; 

[ ] Partnership; 

[ ] Corporate entity (not tax-exempt); 

[ ] Corporate entity (tax-exempt); 

[ ] Government entity (Federal, State, or local); 

[ ] Foreign government; 

[ ] International organization per 26 CFR 1.6049-4; 

[ ] Other _________________________. 

(f) Common parent. 

[ ] Offeror is not owned or controlled by a common parent as defined in paragraph (a) of this provision. 

[ ] Name and TIN of common parent: 

Name _____________________________ 

TIN ______________________________ 

(End of provision) 

4.
WOMEN-OWNED BUSINESS (OTHER THAN SMALL BUSINESS) 

(FAR 52.204-5) (MAY 1999) (This provision for both Fixed Price and Cost Reimbursement contracts.)
(a) Definition. "Women-owned business concern," as used in this provision, means a concern that is at least 51 percent owned by one or more women; or in the case of any publicly owned business, at least 51 percent of its stock is owned by one or more women; and whose management and daily business operations are controlled by one or more women. 

(b) Representation. [Complete only if the offeror is a women- owned business concern and has not represented itself as a small business concern in paragraph (b)(1) of FAR 52.219-1, Small Business Program Representations, of this solicitation.] The offeror represents that it [ ] is a women-owned business concern. 

(End of provision) 

5.
CERTIFICATION REGARDING DEBARMENT, SUSPENSION, PROPOSED 

DEBARMENT, AND OTHER RESPONSIBILITY MATTERS (FAR 52.209-5)

(JAN 2001)[THIS DATE STAYED INDEFINITELY. PLEASE USE THE PROVISION DATE BELOW.] (APR 2001) (This provision for both Fixed Price and Cost Reimbursement contracts.)
(a)(1) The Offeror certifies, to the best of its knowledge and belief, that-- 

(i) The Offeror and/or any of its Principals-- 

(A) Are [ ] are not [ ] presently debarred, suspended, proposed for debarment, or declared ineligible for the award of contracts by any Federal agency; 

(B) Have [ ] have not [ ], within the three-year period preceding this offer, been convicted of or had a civil judgment rendered against them for: commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a public (Federal, state, or local) contract or subcontract; violation of Federal or state antitrust statutes relating to the submission of offers; or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, tax evasion, or receiving stolen property; [This language stayed indefinitely. Please use paragraph (a)(1)(i)(D) below.] 

(C) Are [ ] are not [ ] presently indicted for, or otherwise criminally or civilly charged by a governmental entity with, commission of any of the offenses enumerated in paragraph 

(a)(1)(i)(B) of this provision; and [This language stayed indefinitely. Please use paragraph (a)(1)(i)(E) below.] 

(D) Have [ ] have not [ ], within a three-year period preceding this offer, been convicted of or had a civil judgment rendered against them for: commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a public (Federal, state, or local) contract or subcontract; violation of Federal or state antitrust statutes relating to the submission of offers; or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, tax evasion, or receiving stolen property; and 

(E) Are [ ] are not [ ] presently indicted for, or otherwise criminally or civilly charged by a governmental entity with, commission of any of the offenses enumerated in subdivision 

(a)(1)(i)(D) of this provision. 

(ii)(A) [This paragraph (a)(1)(ii) is stayed indefinitely.] The offeror, aside from the offenses enumerated in paragraphs 

(a)(1)(i)(A), (B), and (C) of this provision, has [ ] has not [ ] within the past three years, relative to tax, labor and employment, environmental, antitrust, or consumer protection laws-- 

(1) Been convicted of a Federal or State felony (or has any Federal or State felony indictments currently pending against them); or 

(2) Had a Federal court judgment in a civil case brought by the United States rendered against them; or 

(3) Had an adverse decision by a Federal administrative law judge, board, or commission indicating a willful violation of law. 

(B) If the offeror has responded affirmatively, the offeror shall provide additional information if requested by the Contracting Officer; and 

(iii) The Offeror has [ ] has not [ ], within a three-year period preceding this offer, had one or more contracts terminated for default by any Federal agency. 

(2) "Principals," for the purposes of this certification, means officers; directors; owners; partners; and, persons having primary management or supervisory responsibilities within a business entity (e.g., general manager; plant manager; head of a subsidiary, division, or business segment, and similar positions). 

This Certification Concerns a Matter Within the Jurisdiction of an Agency of the United States and the Making of a False, Fictitious, or Fraudulent Certification May Render the Maker Subject to Prosecution Under Section 1001, Title 18, United States Code. 

(b) The Offeror shall provide immediate written notice to the Contracting Officer if, at any time prior to contract award, the Offeror learns that its certification was erroneous when submitted or has become erroneous by reason of changed circumstances. 

(c) A certification that any of the items in paragraph (a) of this provision exists will not necessarily result in withholding of an award under this solicitation. However, the certification will be considered in connection with a determination of the Offeror's responsibility. Failure of the Offeror to furnish a certification or provide such additional information as requested by the Contracting Officer may render the Offeror nonresponsible. 

(d) Nothing contained in the foregoing shall be construed to require establishment of a system of records in order to render, in good faith, the certification required by paragraph (a) of this provision. The knowledge and information of an Offeror is not required to exceed that which is normally possessed by a prudent person in the ordinary course of business dealings. 

(e) The certification in paragraph (a) of this provision is a material representation of fact upon which reliance was placed when making award. If it is later determined that the Offeror knowingly rendered an erroneous certification, in addition to other remedies available to the Government, the Contracting Officer may terminate the contract resulting from this solicitation for default. 

(End of provision) 

6.
PLACE OF PERFORMANCE (FAR 52.215-6) (OCT 1997)(This provision for both Fixed Price and Cost Reimbursement contracts.) 

(a) The offeror or respondent, in the performance of any contract resulting from this solicitation, [ ] intends, [ ] does not intend [check applicable block] to use one or more plants or facilities located at a different address from the address of the offeror or respondent as indicated in this proposal or response to request for information. 

(b) If the offeror or respondent checks "intends" in paragraph 

(a) of this provision, it shall insert in the following spaces the required information: 

Name and Address of Owner Place of Performance (Street and Operator of the Plant or Address, City, State, County, Facility If Other Than Offeror Zip Code)or Respondent 

_____________________________    ______________________________

_____________________________    ______________________________

_____________________________    ______________________________

_____________________________    ______________________________

(End of Provision) 

7.
SMALL BUSINESS PROGRAM REPRESENTATIONS (FAR 52.219-1) 

(MAY 2001) (ALTERNATE I) (OCT 2000) (ALTERNATE II) (OCT 2000) 

(This provision for both Fixed Price and Cost Reimbursement contracts.)
(a)(1) The North American Industry Classification System (NAICS) code for this acquisition is ________________ [insert NAICS code]. 

(2) The small business size standard is _____________ [insert size standard]. 

(3) The small business size standard for a concern which submits an offer in its own name, other than on a construction or service contract, but which proposes to furnish a product which it did not itself manufacture, is 500 employees. 

(b) Representations. (1) The offeror represents as part of its offer that it [ ] is, [ ] is not a small business concern. 

(2) [Complete only if the offeror represented itself as a small business concern in paragraph (b)(1) of this provision.] The offeror represents, for general statistical purposes, that it [ ] is, [ ] is not, a small disadvantaged business concern as defined in 13 CFR 124.1002. 

(3) [Complete only if the offeror represented itself as a small business concern in paragraph (b)(1) of this provision.] The offeror represents as part of its offer that it [ ] is, [ ] is not a women-owned small business concern. 

(4) [Complete only if the offeror represented itself as a small business concern in paragraph (b)(1) of this provision.] The offeror represents as part of its offer that it [ ] is, [ ] is not a veteran-owned small business concern. 

(5) [Complete only if the offeror represented itself as a veteran-owned small business concern in paragraph (b)(4) of this provision.] The offeror represents as part of its offer that it [ ] is, [ ] is not a service-disabled veteran-owned small business concern. 

(6) [Complete only if offeror represented itself as a small business concern in paragraph (b)(1) of this provision.] The offeror represents, as part of its offer, that-- 

(i) It [ ] is, [ ] is not a HUBZone small business concern listed, on the date of this representation, on the List of Qualified HUBZone Small Business Concerns maintained by the Small Business Administration, and no material change in ownership and control, principal office of ownership, or HUBZone employee percentage has occurred since it was certified by the Small Business Administration in accordance with 13 CFR Part 126; and 

(ii) It [ ] is, [ ] is not a joint venture that complies with the requirements of 13 CFR Part 126, and the representation in paragraph (b)(6)(i) of this provision is accurate for the HUBZone small business concern or concerns that are participating in the joint venture. [The offeror shall enter the name or names of the HUBZone small business concern or concerns that are participating in the joint venture: __________________________.] Each HUBZone small business concern participating in the joint venture shall submit a separate signed copy of the HUBZone representation. 

(7) [Complete if offeror represented itself as disadvantaged in paragraph (b)(2) of this provision.] The offeror shall check the category in which its ownership falls: 

_____ Black American. 

_____ Hispanic American. 

_____ Native American (American Indians, Eskimos, Aleuts, or Native Hawaiians). 

_____ Asian-Pacific American (persons with origins from Burma, Thailand, Malaysia, Indonesia, Singapore, Brunei, Japan, China, Taiwan, Laos, Cambodia (Kampuchea), Vietnam, Korea, The Philippines, U.S. Trust Territory of the Pacific Islands (Republic of Palau), Republic of the Marshall Islands, Federated States of Micronesia, the Commonwealth of the Northern Mariana Islands, Guam, Samoa, Macao, Hong Kong, Fiji, Tonga, Kiribati, Tuvalu, or Nauru). 

_____ Subcontinent Asian (Asian-Indian) American (persons with origins from India, Pakistan, Bangladesh, Sri Lanka, Bhutan, the Maldives Islands, or Nepal). 

_____ Individual/concern, other than one of the preceding. 

(c) Definitions. As used in this provision-- 

"Service-disabled veteran-owned small business concern"-- 

(1) Means a small business concern-- 

(i) Not less than 51 percent of which is owned by one or more service-disabled veterans or, in the case of any publicly owned business, not less than 51 percent of the stock of which is owned by one or more service-disabled veterans; and 

(ii) The management and daily business operations of which are controlled by one or more service-disabled veterans or, in the case of a veteran with permanent and severe disability, the spouse or permanent caregiver of such veteran. 

(2) Service-disabled veteran means a veteran, as defined in 38 U.S.C. 101(2), with a disability that is service-connected, as defined in 38 U.S.C. 101(16). 

"Small business concern" means a concern, including its affiliates, that is independently owned and operated, not dominant in the field of operation in which it is bidding on Government contracts, and qualified as a small business under the criteria in 13 CFR part 121 and the size standard in paragraph 

(a) of this provision. 

"Veteran-owned small business concern" means a small business concern-- 

(1) Not less than 51 percent of which is owned by one or more veterans (as defined at 38 U.S.C. 101(2)) or, in the case of any publicly owned business, not less than 51 percent of the stock of which is owned by one or more veterans; and 

(2) The management and daily business operations of which are controlled by one or more veterans. 

"Women-owned small business concern" means a small business concern-- 

(1) That is at least 51 percent owned by one or more women; or, in the case of any publicly owned business, at least 51 percent of the stock of which is owned by one or more women; and 

(2) Whose management and daily business operations are controlled by one or more women. 

(d) Notice. (1) If this solicitation is for supplies and has been set aside, in whole or in part, for small business concerns, then the clause in this solicitation providing notice of the set-aside contains restrictions on the source of the end items to be furnished. 

(2) Under 15 U.S.C. 645(d), any person who misrepresents a firm's status as a small, HUBZone small, small disadvantaged, or women- owned small business concern in order to obtain a contract to be awarded under the preference programs established pursuant to section 8(a), 8(d), 9, or 15 of the Small Business Act or any other provision of Federal law that specifically references section 8(d) for a definition of program eligibility, shall-- 

(i) Be punished by imposition of fine, imprisonment, or both; 

(ii) Be subject to administrative remedies, including suspension and debarment; and 

(iii) Be ineligible for participation in programs conducted under the authority of the Act. 

(End of provision) 

8.
SMALL BUSINESS CONCERN REPRESENTATION FOR THE SMALL 

BUSINESS COMPETITIVENESS DEMONSTRATION PROGRAM (52.219-19)

(OCT 2000)(This provision for both Fixed Price and Cost Reimbursement contracts.)
(a) Definition. 

"Emerging small business" as used in this solicitation, means a small business concern whose size is no greater than 50 percent of the numerical size standard applicable to the North American Industry Classification System (NAICS) code assigned to a contracting opportunity. 

(b) (Complete only if the Offeror has represented itself under the provision at 52.219-1 as a small business concern under the size standards of this solicitation.) 

The Offeror represents and certifies as part of its offer that it [   ] is, [   ] is not an emerging small business. 

(c) (Complete only if the Offeror is a small business or an emerging small business, indicating its size range.) 

Offeror's number of employees for the past 12 months (check this column if size standard stated in solicitation is expressed in terms of number of employees) or Offeror's average annual gross revenue for the last 3 fiscal years (check this column if size standard stated in solicitation is expressed in terms of annual receipts).  (Check one of the following.) 

No. of Employees      Avg. Annual Gross Revenues 

50 or fewer           $1 million or less

51 - 100              $1,000,001 - $2 million

101 - 250             $2,000,001 - $3.5 million

251 - 500             $3,500,001 - $5 million

501 - 750             $5,000,001 - $10 million

751 - 1,000           $10,000,001 - $17 million

Over 1,000            Over $17 million 

(End of Provision) 

9.
SMALL DISADVANTAGED BUSINESS STATUS (52.219-22) (OCT 1999) 

(This provision for both Fixed Price and Cost Reimbursement contracts.)
(a) General. This provision is used to assess an offeror's small disadvantaged business status for the purpose of obtaining a benefit on this solicitation. Status as a small business and status as a small disadvantaged business for general statistical purposes is covered by the provision at FAR 52.219-1, Small Business Program Representation. 

(b) Representations. (1) General. The offeror represents, as part of its offer, that it is a small business under the size standard applicable to this acquisition; and either-- 

[ ] (i) It has received certification by the Small Business Administration as a small disadvantaged business concern consistent with 13 CFR 124, Subpart B; and 

(A) No material change in disadvantaged ownership and control has occurred since its certification; 

(B) Where the concern is owned by one or more disadvantaged individuals, the net worth of each individual upon whom the certification is based does not exceed $750,000 after taking into account the applicable exclusions set forth at 13 CFR 124.104(c)(2); and 

(C) It is identified, on the date of its representation, as a certified small disadvantaged business concern in the database maintained by the Small Business Administration (PRO-Net); or 

[ ] (ii) It has submitted a completed application to the Small Business Administration or a Private Certifier to be certified as a small disadvantaged business concern in accordance with 13 CFR 124, Subpart B, and a decision on that application is pending, and that no material change in disadvantaged ownership and control has occurred since its application was submitted. 

(2) [ ] For Joint Ventures. The offeror represents, as part of its offer, that it is a joint venture that complies with the requirements at 13 CFR 124.1002(f) and that the representation in paragraph (b)(1) of this provision is accurate for the small disadvantaged business concern that is participating in the joint venture. [The offeror shall enter the name of the small disadvantaged business concern that is participating in the joint venture:_________________________.] 

(c) Penalties and Remedies. Anyone who misrepresents any aspects of the disadvantaged status of a concern for the purposes of securing a contract or subcontract shall-- 

(1) Be punished by imposition of a fine, imprisonment, or both; 

(2) Be subject to administrative remedies, including suspension and debarment; and 

(3) Be ineligible for participation in programs conducted under the authority of the Small Business Act. 

(End of provision) 

10.
PREVIOUS CONTRACTS AND COMPLIANCE REPORTS (FAR 52.222-22) 

(FEB 1999) (This provision for both Fixed Price and Cost Reimbursement contracts.) 

The offeror represents that-- 

(a) It [ ] has, [ ] has not participated in a previous contract or subcontract subject the Equal Opportunity clause of this solicitation; 

(b) It [ ] has, [ ] has not filed all required compliance reports; and 

(c) Representations indicating submission of required compliance reports, signed by proposed subcontractors, will be obtained before subcontract awards. 

(End of provision) 

11.
AFFIRMATIVE ACTION COMPLIANCE (FAR 52.222-25) (APR 1984) 

(This provision for both Fixed Price and Cost Reimbursement contracts.)
The offeror represents that-- 

(a) It [ ] has developed and has on file, [ ] has not developed and does not have on file, at each establishment, affirmative action programs required by the rules and regulations of the Secretary of Labor (41 CFR 60-1 and 60-2), or (b) It [ ] has not previously had contracts subject to the written affirmative action programs requirement of the rules and regulations of the Secretary of Labor. 

(End of provision) 

12.
CERTIFICATION OF TOXIC CHEMICAL RELEASE REPORTING 

(52.223-13) (OCT 2000) (This provision for both Fixed Price and Cost Reimbursement contracts.) 

(a) Submission of this certification is a prerequisite for making or entering into this contract imposed by Executive Order 12969, August 8, 1995. 

(b) By signing this offer, the offeror certifies that-- 

(1) As the owner or operator of facilities that will be used in the performance of this contract that are subject to the filing and reporting requirements described in section 313 of the Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA) (42 U.S.C. 11023) and section 6607 of the Pollution Prevention Act of 1990 (PPA) (42 U.S.C. 13106), the offeror will file and continue to file for such facilities for the life of the contract the Toxic Chemical Release Inventory Form (Form R) as described in sections 313(a) and (g) of EPCRA and section 6607 of PPA; or 

(2) None of its owned or operated facilities to be used in the performance of this contract is subject to the Form R filing and reporting requirements because each such facility is exempt for at least one of the following reasons:  (Check each block that is applicable.) 

[ ] (i) The facility does not manufacture, process, or otherwise use any toxic chemicals listed under section 313(c) of EPCRA, 42 U.S.C. 11023(c); 

[ ] (ii) The facility does not have 10 or more full time employees as specified in section 313(b)(1)(A) of EPCRA, 42 U.S.C. 11023(b)(1)(A); 

[ ] (iii) The facility does not meet the reporting thresholds of toxic chemicals established under section 313(f) of EPCRA, 42 U.S.C. 11023(f) (including the alternate thresholds at 40 CFR 372.27, provided an appropriate certification form has been filed with EPA); 

[ ] (iv) The facility does not fall within Standard Industrial Classification Code (SIC) major groups 20 through 39 or their corresponding North American Industry Classification System (NAICS) sectors 31 through 33; or 

[ ] (v) The facility is not located within any State of the United States, the District of Columbia, the Commonwealth of Puerto Rico, Guam, American Samoa, the United States Virgin Islands, the Northern Mariana Islands, or any other territory of possession over which the United States has jurisdiction. 

(End of provision) 

13.
BUY AMERICAN ACT--BALANCE OF PAYMENTS PROGRAM CERTIFICATE 

(FAR 52.225-2) (FEB 2000) (This provision for both Fixed Price and Cost Reimbursement contracts.) 

(a) The offeror certifies that each end product, except those listed in paragraph (b) of this provision, is a domestic end product as defined in the clause of this solicitation entitled "Buy American Act--Balance of Payments Program--Supplies" and that the offeror has considered components of unknown origin to have been mined, produced, or manufactured outside the United States. The offeror shall list as foreign end products those end products manufactured in the United States that do not qualify as domestic end products. 

(b) Foreign End Products: 

Line Item No 

Country of Origin 

______________

_________________ 

______________ 

_________________ 

______________ 

_________________ 

[List as necessary] 

(c) The Government will evaluate offers in accordance with the policies and procedures of Part 25 of the Federal Acquisition Regulation. 

(End of provision) 

14.
REPRESENTATION OF LIMITED RIGHTS DATA AND RESTRICTED 

COMPUTER SOFTWARE (FAR 52.227-15) (MAY 1999) (This provision for both Fixed Price and Cost Reimbursement contracts.)
(a) This solicitation sets forth the work to be performed if a contract award results, and the Government's known delivery requirements for data (as defined in FAR 27.401). Any resulting contract may also provide the Government the option to order additional data under the Additional Data Requirements clause at 52.227-16 of the FAR, if included in the contract. Any data delivered under the resulting contract will be subject to the Rights in Data--General clause at 52.227-14 that is to be included in this contract. Under the latter clause, a Contractor may withhold from delivery data that qualify as limited rights data or restricted computer software, and deliver form, fit, and function data in lieu thereof. The latter clause also may be used with its Alternates II and/or III to obtain delivery of limited rights data or restricted computer software, marked with limited rights or restricted rights notices, as appropriate. In addition, use of Alternate V with this latter clause provides the Government the right to inspect such data at the Contractor's facility. 

(b) As an aid in determining the Government's need to include Alternate II or Alternate III in the clause at 52.227-14, Rights in Data--General, the offeror shall complete paragraph (c) of this provision to either state that none of the data qualify as limited rights data or restricted computer software, or identify, to the extent feasible, which of the data qualifies as limited rights data or restricted computer software. Any identification of limited rights data or restricted computer software in the offeror's response is not determinative of the status of such data should a contract be awarded to the offeror. 

(c) The offeror has reviewed the requirements for the delivery of data or software and states [offeror check appropriate block]-- 

[ ] None of the data proposed for fulfilling such requirements qualifies as limited rights data or restricted computer software. 

[ ] Data proposed for fulfilling such requirements qualify as limited rights data or restricted computer software and are identified as follows: 

_______________________________________________ 

_______________________________________________ 

_______________________________________________ 

Note: "Limited rights data" and "Restricted computer software" are defined in the contract clause entitled "Rights in Data-- General." 

(End of provision) 

15.
COST ACCOUNTING STANDARDS NOTICES AND CERTIFICATION 

(FAR 52.230-1) (JUN 2000) (This provision for Cost Reimbursement contracts only.)
NOTE:  This notice does not apply to small businesses or foreign governments.  This notice is in three parts, identified by Roman numerals I through III. 

Offerors shall examine each part and provide the requested information in order to determine Cost Accounting Standards (CAS) requirements applicable to any resultant contract. 

If the offeror is an educational institution, Part II does not apply unless the contemplated contract will be subject to full or modified CAS coverage pursuant to 48 CFR 9903.201-2(c)(5) or 9903.201-2(c)(6), respectively. 

I. DISCLOSURE STATEMENT--COST ACCOUNTING PRACTICES AND CERTIFICATION 

(a) Any contract in excess of $500,000 resulting from this solicitation will be subject to the requirements of the Cost Accounting Standards Board (48 CFR Chapter 99), except for those contracts which are exempt as specified in 48 CFR 9903.201-1. 

(b) Any offeror submitting a proposal which, if accepted, will result in a contract subject to the requirements of 48 CFR Chapter 99 must, as a condition of contracting, submit a Disclosure Statement as required by 48 CFR 9903.202. When required, the Disclosure Statement must be submitted as a part of the offeror's proposal under this solicitation unless the offeror has already submitted a Disclosure Statement disclosing the practices used in connection with the pricing of this proposal. If an applicable Disclosure Statement has already been submitted, the offeror may satisfy the requirement for submission by providing the information requested in paragraph (c) of Part I of this provision. 

Caution: In the absence of specific regulations or agreement, a practice disclosed in a Disclosure Statement shall not, by virtue of such disclosure, be deemed to be a proper, approved, or agreed-to practice for pricing proposals or accumulating and reporting contract performance cost data. 

(c) Check the appropriate box below: 

[ ] (1) Certificate of Concurrent Submission of Disclosure Statement. The offeror hereby certifies that, as a part of the offer, copies of the Disclosure Statement have been submitted as follows: 

(i) Original and one copy to the cognizant Administrative Contracting Officer (ACO) or cognizant Federal agency official authorized to act in that capacity (Federal official), as applicable; and 

(ii) One copy to the cognizant Federal auditor. 

(Disclosure must be on Form No. CASB DS-1 or CASB DS-2, as applicable. Forms may be obtained from the cognizant ACO or Federal official and/or from the loose-leaf version of the Federal Acquisition Regulation.) 

Date of Disclosure Statement: __________________ 

Name and Address of Cognizant ACO or Federal Official Where Filed: ____________________________________________________ 

The offeror further certifies that the practices used in estimating costs in pricing this proposal are consistent with the cost accounting practices disclosed in the Disclosure Statement. 

[ ] (2) Certificate of Previously Submitted Disclosure Statement. The offeror hereby certifies that the required Disclosure Statement was filed as follows: 

Date of Disclosure Statement: __________________ 

Name and Address of Cognizant ACO or Federal Official Where Filed: __________________________________________________________ 

The offeror further certifies that the practices used in estimating costs in pricing this proposal are consistent with the cost accounting practices disclosed in the applicable Disclosure Statement. 

[ ] (3) Certificate of Monetary Exemption. The offeror hereby certifies that the offeror, together with all divisions, subsidiaries, and affiliates under common control, did not receive net awards of negotiated prime contracts and subcontracts subject to CAS totaling more than $50 million (of which at least one award exceeded $1 million) in the cost accounting period immediately preceding the period in which this proposal was submitted. The offeror further certifies that if such status changes before an award resulting from this proposal, the offeror will advise the Contracting Officer immediately. 

[ ] (4) Certificate of Interim Exemption. The offeror hereby certifies that (i) the offeror first exceeded the monetary exemption for disclosure, as defined in (3) of this subsection, in the cost accounting period immediately preceding the period in which this offer was submitted and (ii) in accordance with 48 CFR 9903.202-1, the offeror is not yet required to submit a Disclosure Statement. The offeror further certifies that if an award resulting from this proposal has not been made within 90 days after the end of that period, the offeror will immediately submit a revised certificate to the Contracting Officer, in the form specified under subparagraph (c)(1) or (c)(2) of Part I of this provision, as appropriate, to verify submission of a completed Disclosure Statement. 

Caution: Offerors currently required to disclose because they were awarded a CAS-covered prime contract or subcontract of $50 million or more in the current cost accounting period may not claim this exemption (4). Further, the exemption applies only in connection with proposals submitted before expiration of the 90- day period following the cost accounting period in which the monetary exemption was exceeded. 

II. COST ACCOUNTING STANDARDS--ELIGIBILITY FOR MODIFIED CONTRACT COVERAGE 

If the offeror is eligible to use the modified provisions of 48 CFR 9903.201-2(b) and elects to do so, the offeror shall indicate by checking the box below. Checking the box below shall mean that the resultant contract is subject to the Disclosure and Consistency of Cost Accounting Practices clause in lieu of the Cost Accounting Standards clause. 

[ ] The offeror hereby claims an exemption from the Cost Accounting Standards clause under the provisions of 48 CFR 9903.201-2(b) and certifies that the offeror is eligible for use of the Disclosure and Consistency of Cost Accounting Practices clause because during the cost accounting period immediately preceding the period in which this proposal was submitted, the offeror received less than $50 million in awards of CAS-covered prime contracts and subcontracts.  The offeror further certifies that if such status changes before an award resulting from this proposal, the offeror will advise the Contracting Officer immediately. 

Caution: An offeror may not claim the above eligibility for modified contract coverage if this proposal is expected to result in the award of a CAS-covered contract of $50 million or more or if, during its current cost accounting period, the offeror has been awarded a single CAS-covered prime contract or subcontract of $50 million or more. 

III. ADDITIONAL COST ACCOUNTING STANDARDS APPLICABLE TO EXISTING CONTRACTS 

The offeror shall indicate below whether award of the contemplated contract would, in accordance with subparagraph 

(a)(3) of the Cost Accounting Standards clause, require a change in established cost accounting practices affecting existing contracts and subcontracts. 

[ ] yes [ ] no 

(End of provision) 

16.
USE OF GOVERNMENT-OWNED PROPERTY (NFS 1852.245-79) 

(JUL 1997) (This provision for both Fixed Price and Cost Reimbursement contracts.) 

(a) The offeror [ ] does, [ ] does not intend to use in performance of any contract awarded as a result of this solicitation existing Government-owned facilities (real property or plant equipment), special test equipment, or special tooling (including any property offered by this solicitation).  The offeror shall identify any offered property not intended to be used.  If the offeror does intend to use any of the above items, the offeror must furnish the following information required by Federal Acquisition Regulation (FAR) 45.205(b), and NASA FAR Supplement (NFS) 1845.102-71: 

(1) Identification and quantity of each item.  Include the item's acquisition cost if it is not property offered by this solicitation. 

(2) For property not offered by this solicitation, identification of the Government contract under which the property is accountable and written permission for its use from the cognizant Contracting Officer. 

(3) Amount of rent, calculated in accordance with FAR 45.403 and the clause at FAR 52.245-9, Use and Charges, unless the property has been offered on a rent-free basis by this solicitation. 

(4) The dates during which the property will be available for use, and if it is to be used in more than one contract, the amounts of respective uses in sufficient detail to support proration of the rent.  This information is not required for property offered by this solicitation. 

(b) The offeror [ ] does, [ ] does not request additional Government-provided property for use in performing any contract awarded as a result of this solicitation.  If the offeror requests additional Government-provided property, the offeror must furnish -- 

(1) Identification of the property, quantity, and estimated acquisition cost of each item; and 

(2) The offeror's written statement of its inability to obtain facilities as prescribed by FAR 45.302-1(a)(4). 

(c) If the offeror intends to use any Government property (paragraph (a) or (b) of this provision), the offer must also furnish the following: 

(1) The date of the last Government review of the offeror's property control and accounting system, actions taken to correct any deficiencies found, and the name and telephone number of the cognizant property administrator. 

(2) A statement that the offeror has reviewed, understands, and can comply with all property management and accounting procedures in the solicitation, FAR Subpart 45.5, and NFS Subparts 1845.5 and 1845.71. 

(3) A statement indicating whether or not the costs associated with paragraph (c)(2) of this provision, including plant clearance and/or plant reconversion costs, are included in its cost proposal. 

(End of provision) 

17.
COMMERCIAL AND GOVERNMENT ENTITY (CAGE) CODE REPORTING

(MSFC 52.204-91)(SEP 1999) (This provision for both Fixed Price and Cost Reimbursement contracts.)
(a)Commercial and Government Entity (CAGE) Codes are assigned by the Defense Logistics Services Center (DLSC) to identify a commercial or Government entity. These codes are unique for each commercial or government facility or location. The CAGE code will be used in NASA's computerized acquisition systems. The CAGE code must be for a contractor's particular name and address, not for a parent or other corporate affiliation.

(b)Information about CAGE codes may be obtained from the following URL: http://www.dlsc.dla.mil. An Offeror who does not have a CAGE code should complete Section B of a DD Form 2051, "Request for Assignment of a Commercial and Government Entity (CAGE) Code," at http://ec.msfc.nasa.gov/msfc/cage.html and submit it electronically to Lisa.Greatouse@msfc.nasa.gov, or by mail to PS01/Lisa Greatouse, George C. Marshall Space Flight Center, MSFC, AL 35812. Submission electronically is preferred. 

(c)The Offeror is requested to enter the appropriate information below:

CAGE code (Location proposed to receive award): ___________

CAGE code requested but not yet received. DD Form 2051 submitted to ____________________on the following date:___________________. 

CAGE code request submitted with this offer.

NOTE: Do not delay submission of the offer pending receipt of a CAGE code.

(End of provision)

18.
COMPLIANCE WITH VETERANS’ EMPLOYMENT REPORTING REQUIREMENTS

(FEB 1999) (Unnumbered – NASA Procurement Information Circular 99-5) (This provision is for both Fixed Price and Cost Reimbursement contracts.)

By submission of its offer, the offeror represents that, if it is subject to the reporting requirements of 37 U.S.C. 4212(d) (i.e., the VETS-100 report required by Federal Acquisition Regulation clause 52.222-37, Employment Reports on Disabled veterans and Veterans of the Vietnam Era), it has submitted the most recent report required by 37 U.S.C. 4212(d).

Attachment 19

Element of Cost Detail
ATTACHMENT 19

ELEMENT OF COST DETAILS

For (check one):   __ Total Period of Performance from (M/D/Y) _________ to _________

                               __ For Year ___ of ___ from (M/D/Y) ________ to ________

                             
Monthly
        Quarterly

  
                                                                                    (Base Year)
(Each Optional Year)

1.
Direct Labor  



a.  List each Individual Labor Category,  
_________   

__________ 


     Number of Hours, and Labor Rate

2.
Material
_________   
 
__________ 

3.   
Subcontracts

a. 
Identify each Subcontractor over $25,000  
 _________   
 
__________ 



and Provide Number of  Hours Proposed



(Also Complete Attachment 20 for each



subcontractor)

4.
Other Direct Costs:


a.  Consultants
_________   

__________ 
 

b.  Travel
_______   
 
________


c.  Other (Identify)
_______   

________

5.
Indirect Costs


      
a. 
Identify Applicable Indirect Costs 
_________   
 
__________ 



and Provide the Rates


6.
Subtotal
_________   
 
__________ 

7.
General and Administrative Costs



a.
Provide G&A Rate
_________     

__________ 

8.
Total Costs
_________     

__________ 

9. 
Profit/Fee



a.
Provide Profit/Fee Rate
_________    
 
__________

10.
Less Proposed Cost Sharing (if any)
_________     

__________ 

11.
Total Cost and Profit/Fee
_________   
 
__________ 


(Does not Include Civil Service Costs, if any)

12.
Proposed Civil Service Costs
_________   

__________ 

13.
Total Project Price


_________   
 
__________



Instructions for Element of Cost Detail

· Provide a complete element of cost detail for the total, as well as each individual year of the proposed period of performance.  The base year shall be reported monthly and optional years (if applicable) shall be reported quarterly. 

· Enter the proposed estimated costs in real year thousand dollars.

· For Prime Contractors submitting proposals with Government Agencies as subcontractors, please note that all proposed civil service costs shall be listed under Item 12 “Proposed Civil Service Costs” of the form.

· Provide, as attachments, detailed computations of all estimates in each cost category with narratives as required to fully explain each proposed cost as follows.

1. 
Direct Labor:  List the individual labor categories number of hours proposed, and individual labor rates, including escalation factors and process of application.

2.
Material: Provide general categories of needed supplies, the method of acquisition, and the


estimated cost.

3.
Subcontracts:  For each proposed subcontractor over $25,000, list the subcontractor by name and the number of hours proposed.  Identify how the subcontractor was selected (competitive or noncompetitive) and how the proposed costs were determined to be fair and reasonable.  


Attachment 20 shall also be completed for each subcontractor listed. 


4.  Other Direct Costs:


a)
Equipment (Grants Only):  List separately.  Explain the need for items costing more than $5,000.  Describe basis for estimated cost.  General purpose equipment is not allowable as a direct cost unless specifically approved by the NASA Grant Officer.  Any equipment purchase requested to be made as a direct charge under this award must include the equipment description, how it will be used in the conduct of the basic research proposed and why it cannot be purchased with indirect funds.


b)  Travel:  Describe the purpose of the proposed travel in relation to the contract and provide the basis of estimate (i.e., number of trips), including information on destination and number of travelers where known.  NOTE:  No civil service travel dollars are allowed or will be provided through this solicitation.

c)  Other:  Enter the total of direct costs not covered by 4a through 4b.  Attach an itemized list explaining the need for each item and the basis for the estimate. 

5. Indirect Costs:  Identify any applicable indirect cost rate(s) and base(s) as approved by the cognizant Federal Agency, including the effective period of the rate.  Provide the name, address, and telephone number of the Federal Agency official having cognizance.  If unapproved rates are used, explain why, and include the computational basis for the indirect expense pool and corresponding allocation base for each rate.

6. Subtotal: Enter the sum of items 1 through 5.

7. General and Administrative (G&A) Costs:  Identify G&A cost rate(s) and base(s) as approved by the cognizant Federal Agency, including the effective period of the rate.  Provide the name, address, and telephone number of the Federal Agency official having cognizance.  If unapproved rates are used, explain why, and include the computational basis for the indirect expense pool and corresponding allocation base for each rate.

8. Total Costs:  Enter the sum of items 6 through 7.

9. Profit/Fee:  Identify the amount of profit/fee being proposed.  Explain why the proposed profit/fee is

commensurate with the performance risk involved.

10.  Proposed Cost Sharing (if any): Subtract item 10 from the cumulative sum of items 8 & 9
11.  Total Cost and Profit/Fee:  Enter the sum of items 8 through 10.

12.  Proposed Civil Service Costs: For Prime Contractors submitting proposals with Government

Agencies or Centers as subcontractors, these are the costs associated with performance by the Government Agency.  Identify the Government Agencies or Centers being proposed, the name and titles of the civil service personnel along with the number of hours being proposed.  If your proposal is selected for award, funding for these costs will be provided directly to those Government Agencies via a MIPR or IACRO under the authority of the Economy Act.

For Government Agencies submitting a proposal as the prime offeror (principal investigator), this is the applicable personnel tax rate for your Agency (overhead charges, taxes, etc.) but does NOT include civil service salary.  This personnel tax varies from NASA Field Center to NASA Field Center and other Government Agencies; therefore, civil service proposers should contact their respective Chief Financial Offices (CFO) to obtain the appropriate rates per year for the proposal.

No civil service travel dollars are allowed or will be provided through this solicitation.
ATTACHMENT 20

SUBCONTRACTOR INFORMATION
ATTACHMENT 20

SUBCONTRACTOR INFORMATION
1.  COMPANY NAME:  ______________________________________________

ADDRESS:
____________________________________________________



____________________________________________________

POINT OF CONTACT/PHONE NUMBER_____________________________

CONTRACT VALUE:___________________TYPE OF CONTRACT:_______

BRIEF DESCRIPTION OF WORK:  __________________________________

________________________________________________________________

2.  COMPANY NAME:  ______________________________________________

ADDRESS:
____________________________________________________



____________________________________________________

POINT OF CONTACT/PHONE NUMBER_____________________________

CONTRACT VALUE:___________________TYPE OF CONTRACT:_______

BRIEF DESCRIPTION OF WORK:  __________________________________

________________________________________________________________

3.  COMPANY NAME:  ______________________________________________

ADDRESS:
____________________________________________________



____________________________________________________

POINT OF CONTACT/PHONE NUMBER_____________________________

CONTRACT VALUE:___________________TYPE OF CONTRACT:_______

BRIEF DESCRIPTION OF WORK:  __________________________________

________________________________________________________________
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APPENDIX H – TECHNOLOGY AREA 8 (TA-8)

Propulsion Risk Reduction

2nd Generation RLV Program
1.0
Overview

The Propulsion Risk Reduction Technology Area will address three elements only:

TA8-1 – Lox/RP Booster Main Engine

TA8-2 – Second Stage Lox/H2 Engine

TA8-3 – Auxiliary Propulsion Systems (APS)

Definitions of element content and separate instructions for element proposals are provided in this Appendix.  In the case of differences with “Part I, Common Instructions,” this Appendix shall take precedence. Proposals are solicited for tasks supporting efforts in each of the three propulsion elements.  

1.1 General

Risk reduction for propulsion systems is critical to the goals and objectives of the 2nd Generation RLV Program. For the purposes of the 2nd Generation RLV proposals, the following general definitions are provided for the elements of propulsion:

· Lox/RP Booster Main Engine: Engine system that provides primary propulsion for the booster stage of a TSTO Reusable Launch Vehicle.

· Second Stage Lox/H2 Engine: Engine system that provides primary propulsion for the second stage of a TSTO Reusable Launch Vehicle.

· Auxiliary Propulsion Systems (APS)
· Crew Escape and Survivability Propulsion (CESP): Propulsion systems which provide safe separation velocities or distance for crew escape methods, including ejection seats, modules or vehicles in the event of a catastrophic launch vehicle loss. The CESP includes any attitude control propulsion required for safe recovery of the crew in the event of an emergency separation.

· Inflight Propellant Collection System (IPCS): Propulsion subsystem(s) that collects air in-flight and then subsequently processes it for rocket propulsion.  IPCS components may include air supply subsystems, supplemental compressors, heat exchangers, air separation devices, hydrogen conversion catalysts and associated control systems.

Proposals are requested under NRA 8-30 to reduce the risks associated with each of the propulsion system elements.  Proposed efforts should reduce risk to a level adequate for support of the Full Scale Development (FSD) decision in 2006. 

• Lox/RP Booster Main Engine: NRA 8-30 Cycle 2 solicits proposals for preliminary design of new engine concepts which satisfy the requirements identified in the 2nd Generation RLV Propulsion Systems Requirements Document (PSRD).  A follow-on solicitation for completed design, fabrication and hot fire test of a prototype engine, is anticipated. This follow-on solicitation will require completion of an integrated flight engine system design to assure readiness for flight engine full scale development (FSD).  As a part of the Cycle 2 proposal, the offeror should provide an estimate of the overall price for completion of the prototype engine and the flight engine design review.  Offerors should also provide a plan, including top level cost and schedule estimates, to support architecture 

Initial Operational Capability (IOC). 

• Second Stage Lox/H2 Engine: NRA 8-30 Cycle 2 solicits proposals for preliminary design of new engine concepts which satisfy propulsion requirements identified through the TA-1 cycle 1 architecture studies and for major engine components supporting cycle 1 designs, as necessary. It is also important that any technology developed under this TA provides traceability to the overall objectives of the 2nd Generation RLV program. A follow-on solicitation for completed design, fabrication and hot fire test of a prototype engine, is anticipated. This follow-on solicitation will require completion of an integrated flight engine system design to assure readiness for flight engine full scale development (FSD).  As a part of the Cycle 2 proposal, the offeror should provide an estimate of the overall price for completion of the prototype engine and the flight engine design review.  Offerors should also provide a plan, including top level cost and schedule estimates, to support architecture Initial Operational Capability (IOC).

• APS: It is planned that APS risk mitigation will be completed under NRA 8-30.  Propulsion risk reduction tasks shall show that propulsion risk reduction technology can be advanced in a timeframe consistent with the overall objectives of the 2nd Generation Program and that the tasks are directly related to the 2nd Generation RLV goals and mission needs. 

1.2  Relationship to 2nd Generation Program/Organizational Structure

The Propulsion Project is managed by the Marshall Space Flight Center (MSFC). The Propulsion Project will provide technical and programmatic leadership for all propulsion and propulsion related technology for 2nd Generation RLV Earth-to-Orbit stage(s). 

1.3
Goals and Objectives

The goal of the TA-8 effort is to reduce the risks associated with each of the propulsion elements to a level adequate for support of the FSD decision in 2006.  It is also important that any technology developed under this TA provides traceability to the overall objectives of the 2nd Generation RLV program and provide, in detail, the supporting information to assist the Government in evaluating the overall Architecture approaches and schedules.   A further objective of the Government will be to utilize these data in performing independent assessments of Architecture cost estimates.

1.4
Guidelines and References

Refer to Part I, Common Instructions, Section 1.0
 
Relationship to Previous Work/Initiatives

Refer to Part I, Common Instructions, Section 1.0
 
Relationship/Interdependencies

Several Elements in the Propulsion Technology Area interact directly with other 2nd Generation Technology Areas. Examples of relationships and interdependencies with Propulsion include:

Propulsion Requirements Definition – TA-1

Propulsion Health Management – TA-5

CESP
- TA-9

Integrated Ground Testing and Simulation-TA-11

It is noted that embedded propulsion health management will be accomplished in TA-8.  Imbedded propulsion health management includes development of propulsion systems sensors, sensing systems, data analysis methods for evaluating the health of propulsion systems and components. Integration of these systems with the total vehicle and requirements for these systems which impact the overall vehicle Integrated Vehicle Health Management (IVHM) system are addressed within TA-5, IVHM .
See also  Part 1, Common Instructions, Section 1.0 for general discussions.

2.0 Technology Area Description

This section describes the individual elements of the propulsion risk reduction solicitation.  

2.1 Description of Technology

2.1.1 TA 8-1 Lox/RP Booster Main Engine Cycle 2
Main engine risk to candidate launch architectures will be mitigated by development and test of prototype engine(s) that satisfy the requirements identified in the 2nd Generation RLV PSRD.  Main engine proposals for Cycle 2 are requested for reusable Lox/RP-1 booster engines . The proposed effort shall accomplish preliminary engine design of new main engine concepts and risk reduction activities leading to prototype engine hot fire testing.  The prototype engine will be representative of the flight engine to the extent needed to reduce the architecture risk to the level required to support the architecture FSD decision. 

In addition, proposals should specifically address how the proposed prototype provides early definition of environments needed for risk mitigation in the flight engine design.  Alternate sources for environment definition may be proposed if strong rationale is provided and direct applicability of the alternate source environment to the prototype and flight engine design is shown.  Proposals should also address engine system health management consistent with the PSRD requirements.

The total engine system will be the responsibility of the selected Offeror.  The Offeror is encouraged to complete “make-buy” decisions for major components and align partnerships prior to submission of the NRA 8-30 Cycle 2 proposal.  Early risk mitigation activities to reduce the risk to engine system development success should be included in the proposed effort.

Main engine element Cycle 2 should address engine system design/integration.  The proposed Cycle 2 effort should contain a basic period of performance and one option period. The effort should culminate in an engine system design review. Risk mitigation activities to reduce the risk to prototype engine system development success should be included in the proposed effort. 

Offerors should define the following milestones in their proposed schedule based on their planning for the proposed effort:

•    
Authority to Proceed (ATP)

•
Propulsion Systems Requirements Review
(PSRR)

•
Design Concept Review 

•
Preliminary Design Review (PDR)

•
Critical Design Review (CDR)

•
Dates for Initiation of Long Lead Hardware Items Purchase

•
First Engine Assembly

•
First Engine Test

•
Other Critical Milestones for the Proposed Effort

The basic period of performance (15 months) should address definition of engine requirements and initial design efforts for the prototype engine system(s) as well as early risk mitigation efforts.  The offeror should propose appropriate products in support of the reviews defined by the milestones/events (listed above) which fall into the basic period of performance.  Data Requirements Descriptions (DRD) should be included in the Model contract to define these products.  

The basic period of performance will culminate in a  design review.  This design review will document the design as it exists at the end of the basic period of performance. This review may be the Design Concept Review, PDR, or CDR if one of these reviews falls at the end of the basic period of performance.  Otherwise, this design review will be designated as an Interim Design Review. (For tasks which can be completed in less than the specified base period, the offeror may propose a shorter base period.)

The option period of performance should complete the design of the prototype engine through CDR level of maturity. Risk mitigation as required to ensure success of the prototype engine design should be performed during the option period. The offeror should propose appropriate products in support of the reviews defined by the milestones/events (listed above) which fall into the option period of performance.  Data Requirements Descriptions (DRD) should be included in the Model contract to define these products. 

2.1.2 TA8-2 Second Stage Lox/H2 Engine Cycle 2

Propulsion risk to candidate launch architectures will be mitigated by development and test of prototype engine(s) that satisfy 2nd Generation RLV program requirements. Engine proposals for Cycle 2 are requested for reusable second stage Lox/H2 engines in the 200,000 to 350,000 pound thrust range. The proposed effort shall accomplish preliminary engine design of new engine concepts and risk reduction activities leading to prototype engine hot fire testing.  The prototype engine will be representative of the flight engine to the extent needed to reduce the architecture risk to the level required to support the architecture FSD decision. 

In addition, proposals should specifically address how the proposed prototype provides early definition of environments needed for risk mitigation in the flight engine design.  Alternate sources for environment definition may be proposed if strong rationale is provided and direct applicability of the alternate source environment to the prototype and flight engine design is shown.  Proposals should also address engine system health management.

The total engine system will be the responsibility of the selected Offeror.  The Offeror is encouraged to complete “make-buy” decisions for major components and align partnerships prior to submission of the NRA 8-30 Cycle 2 proposal.  Early risk mitigation activities to reduce the risk to engine system development success should be included in the proposed effort.

Second Stage Lox/H2 Engine element Cycle 2 should address engine system design/integration.  The proposed Cycle 2 effort should contain a basic period of performance and one option period. The effort should culminate in an engine system design review. Risk mitigation activities to reduce the risk to prototype engine system development success should be included in the proposed effort. 

Offerors should define the following milestones in their proposed schedule based on their planning for the proposed effort:

•    
Authority to Proceed (ATP)

•
Propulsion Systems Requirements Review
(PSRR)

•
Design Concept Review 

•
Preliminary Design Review (PDR)

•
Critical Design Review (CDR)

•
Dates for Initiation of Long Lead Hardware Items Purchase

•
First Engine Assembly

•
First Engine Test

•
Other Critical Milestones for the Proposed Effort

The basic period of performance (15 months) should address definition of engine requirements and initial design efforts for the prototype engine system(s) as well as early risk mitigation efforts.  The offeror should propose appropriate products in support of the reviews defined by the milestones/events (listed above) which fall into the basic period of performance.  Data Requirements Descriptions (DRD) should be included in the Model contract to define these products.  

The basic period of performance will culminate in a design review.  This design review will document the design as it exists at the end of the basic period of performance. This review may be the Design Concept Review, PDR, or CDR if one of these reviews falls at the end of the basic period of performance.  Otherwise, this design review will be designated as an Interim Design Review. (For tasks which can be completed in less than the specified base period, the offeror may propose a shorter base period.)

The option period of performance should complete the design of the prototype engine through CDR level of maturity. Risk mitigation as required to ensure success of the prototype engine design should be performed during the option period. The offeror should propose appropriate products in support of the reviews defined by the milestones/events (listed above) which fall into the option period of performance.  Data Requirements Descriptions (DRD) should be included in the Model contract to define these products. 

2.1.3
TA 8-3 Auxiliary Propulsion Systems (APS)
The APS element solicits design and risk reduction activities leading to prototype CESP system demonstration. The prototype system will be representative of the flight CESP system to the extent needed to reduce the architecture risk to the level required to support the architecture FSD decision.  Offerors will define the prototype CESP system consistent with architecture needs.  

In addition, proposals should specifically address how the proposed prototype CESP system provides early definition of environments needed for risk mitigation in the flight design.  Alternate sources for environment definition may be proposed if strong rationale is provided and direct applicability of the alternate source environment to the prototype and flight CESP system design is shown.  Proposals should also address CESP system health management consistent with architecture needs.

The total CESP system will be the responsibility of the selected Offeror.  The Offeror is encouraged to complete “make-buy” decisions for major components and align partnerships prior to submission of the NRA 8-30 Cycle 2 proposal.  Early risk mitigation activities to reduce the risk to CEP system development success should be included in the proposed effort.

The basic period of performance (15 months) should address definition of the CESP system requirements, initial design efforts for the prototype system, and early risk mitigation efforts.  The offeror should propose appropriate products in support of the reviews defined by the milestones/events which fall into the basic period of performance.  Data Requirements Descriptions (DRD) should be included in the Model contract to define these products. 

The basic period of performance will culminate in a design review.  This design review will document the design as it exists at the end of the basic period of performance.  The documentation resulting from this design review will be the final product of the basic period of performance.  This review may be the Design Concept Review, PDR, or CDR if one of these reviews falls at the end of the basic period of performance.  Otherwise, this design review will be designated as an Interim Design Review. (For tasks which can be completed in less than the specified base period, the offeror may propose a shorter base period.)

The option period of performance should complete the prototype CEP design and risk reduction activities necessary to reduce the risk associated with proceeding to hardware fabrication, integration and hot fire testing of the prototype design.  The offeror should propose appropriate products in support of the reviews defined by the milestones/events (listed above) which fall into the option period of performance.  Data Requirements Descriptions (DRD) should be included in the Model contract to define these products. 

Offerors should populate their proposed schedule for Cycle 2 with the following Milestones/Events:

•    Authority to Proceed (ATP)

•    Systems Requirements Review (SRR)

1. Design Concept Review 

2. Preliminary Design Review (PDR)

3. Critical Design Review (CDR)

4. Integration Readiness Review

5. Dates for Initiation of Long Lead Hardware Items Purchase

6. Other Critical Milestones for the Proposed Effort

The APS element will also accept proposals for design and risk reduction activities leading to prototype IPCS system demonstration. The prototype system will be representative of the flight IPCS system to the extent needed to reduce the architecture risk to the level required to support the architecture FSD decision.  Offerors will define the prototype IPCS system consistent with architecture needs.  

2.2
Technology Maturity

Refer to Part I, Common Instructions, Section 2.0

2.3
Relationship to Previous Work

Refer to Part I, Common Instructions, Section 2.0

2.4
Architecture Interrelationships

Refer to Part I, Common Instructions, Section 2.0

2.5
WBS Structure

Refer to Part I, Common Instructions, Section 2.0 for general guidance for the Program WBS.  Each offeror shall provide a WBS and associated dictionary to a minimum of three levels below the 1.4.7.x level of the Program WBS for the effort proposed.

The WBS Dictionary shall be exempt from the proposal page limits specified in this Appendix.

2.6
Technology Interdependencies

Integration of Propulsion technology into a higher level assembly involving multiple Projects will be submitted under the TA of offeror’s choice.  Reference to the selected TA will be provided in Propulsion Technology proposal (Do not submit duplicate proposals). Integration of other Technology Areas with Propulsion Technology, e.g. Propulsion Operations Technology or Propulsion specific IVHM Technology, should be described and all costs specified in this TA (TA-8).  Associated requirements and interfaces are described in the respective associated TA. Stand alone Propulsion ground demonstrations will be described and all costs for integration specified in TA-8.  Stand-alone Propulsion Technology will be technically managed by the Propulsion Project.

See also  Part I, Common Instructions, Section 2.0

2.7
Definitions

For the purposes of the 2nd Generation RLV proposals, the following general definitions are provided for the elements of propulsion:

· Lox/RP Booster Main Engine: Engine system that provides primary propulsion for the booster stage of a TSTO Reusable Launch Vehicle.

· Second Stage Lox/H2 Engine: Engine system that provides primary propulsion for the second stage of a TSTO Reusable Launch Vehicle.
· Auxiliary Propulsion Systems (APS)
· Crew Escape and Survivability Propulsion (CESP): Propulsion systems which provide safe separation velocities or distance for crew escape methods, including ejection seats, modules or vehicles in the event of a catastrophic launch vehicle loss. The CESP includes any attitude control propulsion required for safe recovery of the crew in the event of an emergency separation.

· Inflight Propellant Collection System (IPCS): Propulsion subsystem(s) that collects air in-flight and then subsequently processes it for rocket propulsion.  IPCS components may include air supply subsystems, supplemental compressors, heat exchangers, air separation devices, hydrogen conversion catalysts and associated control systems.

2.8
Planning 

Refer to Part I, common Instructions, Section 2.0 for general instructions and planning.  TA-8 cycles and options are defined in Section 2.1 of this Appendix.

2.8.1
Coordination of Government Test Facilities

Use of contractor owned and/or Government test facilities may be proposed.  In either case, the offeror must provide evidence of coordination of use of these facilities with the Government Rocket Propulsion Test Management Board (RPTMB).  As a minimum, evidence should include confirmation of facility availability, cost for use of the facility, costs of any modifications to support testing and schedule for testing.  Any constraints or threats to implementation of proposed activities (e.g. double booking, conflicting priorities, limited capability) shall be identified and potential impacts to cost and/or schedule assessed.  Additional required documentation includes letters of agreement/commitment from the RPTMB.   

The offeror must provide a cost breakdown of the development, fabrication, and preparation of the test article configured for integration with the test facility.  The offeror must supply a cost breakdown for any special test equipment required for test article installation into the test facility, maintenance and inspection while installed in the test facility, and/or removal from the test facility.  The offeror should specify the source of  “touch labor” for test article installation, removal, reconfiguration, instrumentation, inspection, etc.  The offeror should also specify level of on-site test support during preparations for test and during active testing.  

Website address for RPTMB overview information:  sscgemini.ssc.nasa.gov/vmis-HTML.

Point of Contact for RPTMB:  Mike Dawson, Phone:  (228) 688-4707.
2.9
Requirements Flow down

In addition to the instructions provided in Part I, Common Instructions, Section 2.0, the following are provided.

Proposals for Lox/RP Booster Main Engine shall satisfy the requirements identified in the 2nd Generation RLV PSRD, or provide substantial rationale for variance from that document. Proposals for APS and Second Stage Lox/H2 Engine shall include provisions to support revision of the Propulsion Systems Requirements Document to include prototype demonstration requirements for these systems.  

3.0 Reporting Requirements

Section 3.0 of the Common Instructions shall apply to TA-8 except as modified in this Appendix.  The instructions provided in this Appendix shall prevail over the Common Instructions for Proposals submitted to TA-8.

3.1 Data Requirements Policy

It is assumed that most of the tasks selected under NRA8-30 TA-8 will represent those activities that mitigate the highest risks associated with development of the full scale RLV Propulsion Elements.  The scope of activity to be undertaken by NRA8-30 requires that the government identify the level of technical and programmatic insight it expects to have in each task.  Complementary to the level of technical involvement is the stipulation of data deliverables for each task.  It is anticipated that the Lox/RP Booster Main Engine, APS and Second Stage Lox/H2 Engine Risk Reduction Activities will provide Level 3 Insight . The proposed Data Requirements should provide the Government appropriate insight. Attachment 4 of Part I, Common Instructions provides further discussion of insight levels.

See also Part I, Common Instructions, Section 3.0 

3.1.1 Data Requirements Definition

Refer to Part I, Common Instructions, Section 3.0 for general instructions.  An example TA-8 set of Data Requirements is identified in the TA-8 specific DRL contained in the Model DPD (Part I, Attachment 4).  Certain Data Requirements are required by statute, regulation or policy; these are identified in the example Data Requirements List in bold type by “R”.  All required Data Requirements (in bold type by “R”) shall be included in the proposed effort.  Optional data requirements are also identified in the TA-8 example DRL and are indicated by “O”. These optional Data Requirements may be challenged by the offeror.  Rationale for omitting or modifying the challenged Data Requirements should be provided as an attachment to the proposed DPD.  (This DPD attachment will not be included in the proposal page limitation per Common Instructions 5.3.5.2)  The location for retrieval of Data Requirement Descriptions (DRDs) for each item identified in the Data Requirements List is specified in the Common Instructions.  

3.1.2 
Data Types for Contractual Efforts

Refer to Part I, Common Instructions, Section 3.0
3.2 
Statement of Work Development
Refer to Part I, Common Instructions, Section 3.0 for general instructions.  

Propulsion Risk Reduction proposals shall provide a proposed Statement of Work (SOW) as a part of the proposal.  This SOW shall reflect all effort proposed and shall relate all recommended Data Deliverables to the SOW by direct reference to each Data Requirement in the SOW.   As a part of the proposal evaluation, the SOW will be assessed for consistency with the proposal, completeness, and fidelity.  The SOW and Data Requirements will be used for negotiation of the effort.  All pertinent facts and considerations for evaluation should be included in the proposal volume.
4.0
Funding
Refer to Part I, Common Instructions, Section 4.0.

5.0 Proposal Preparation Instructions

5.1 Proposed Cost

Refer to Part I, Common Instructions, Section 5.0 for general guidance.  Costs for TA-8 proposals shall be broken out and submitted to a level consistent with the lowest WBS element defined in Section 2.5 of this Appendix.

5.2  Proposal Format and Length
Refer to Part I, common Instructions, Section 5 for general instructions for proposal format. 

5.2.1 Lox/RP Booster Main Engine and Second Stage Lox/H2 Engine
The Lox/RP Booster Main Engine and Second Stage Lox/H2 Engine element proposal shall not exceed 25 pages per engine thermodynamic cycle proposed. Each thermodynamic cycle proposed is allowed 25 pages maximum and must stand-alone for evaluation. The offeror should assure that the prototype engine(s) associated with each thermodynamic cycle can be clearly identified for evaluation.  Multiple propellant combinations and variations within a proposed engine thermodynamic cycle shall be addressed within the page limit (25 pages) allocated for the cycle proposal.   Page limit should not exceed 75 pages for TA8-1 and TA8-2 combined.

5.2.2  APS Element

Proposals for the APS element shall not exceed 50 pages.

Obtain additional information from:

Technical Lead:



Curtis McNeal








TD20







MSFC, Alabama 35812

256-544-8538

Curtis.McNeal@msfc.nasa.gov
6.0 Additional Instructions

6.1
Contract Types

Refer to Part I, common Instructions, Section 6.0

APPENDIX  I – TECHNOLOGY AREA 9 (TA-9)


NASA Unique Risk Reduction

2nd Generation RLV Program
1.0
Overview
1.1 General 

NASA Unique risk reduction technology is critical to the goals and objectives of the 2nd Generation RLV Program. This TA (TA-9) will solicit proposals for several key elements of risk reduction technology under the NASA Unique Project of the 2nd Generation RLV Program. These key elements include:

TA-9.1 Environmental Controls

TA-9.2 Crew Health

TA-9.3 Extravehicular Activities

TA-9.4 Crew Escape and Survival

TA-9.5 Mission Planning and Flight Operations

TA-9.6 Communications

TA-9.7 Reserved

TA-9.8 Advanced Automated Rendezvous and Capture Systems

TA-9.9 Staging and Separation

Offerors may propose in any, or all, TA-9 elements.

It is essential to the 2nd Generation RLV Program that proposed technology has traceability to the 2nd Generation RLV Program goals and objectives.  In order to show that NASA Unique risk reduction technology can be advanced in a timeframe consistent with the overall objectives of the 2nd Generation Program, a primary function of this TA will be to demonstrate association with a particular NRA8-30 Cycle I RLV architecture and to the technology needs of the 2nd Generation RLV Program.  The offeror should also provide a technology long-term production schedule for their technology consistent with the overall program schedule.

In the event of conflicts with Part 1, Common Instructions, Appendix I will take precedence.

1.2 Relationship to 2nd Generation Program/Organizational Structure 

The NASA Unique Project is located at the Johnson Space Center (JSC) and will provide technical and programmatic leadership for all technology unique to a human operated space vehicle for the 2nd Generation RLV program.   

Specific discipline technology solicited under TA-9 will be managed by the appropriate discipline Project within the 2nd Generation RLV Program.  Although items such as TPS and IVHM (for example) are being solicited under this TA in relationship to crewed systems, these items will be managed by the appropriate Project within the 2nd Generation RLV Program following award.

1.3 Goals and Objectives 

The goal of TA-9 is to solicit NASA Unique risk reduction technologies that are directly traceable to NRA8-30 Cycle I RLV architecture(s) or provide compelling rationale why the proposed technology is cross cutting and can meet the 2nd Generation Program goals and objectives.  It is also important that technologies developed under this TA relate to the overall objectives of the 2nd Generation RLV program.  The offeror must provide the supporting information to assist the Government in evaluating the overall architecture approaches and schedules for business case closure.  A further objective of the Government will be to utilize this data in performing independent assessments of architecture cost assessments and business closure.

1.4 Guidelines and Standards 

NASA-STD-3000, Man-Systems Integration Standards, Rev. B, July 

1995.

1.5 Relationship to Previous Work/Initiatives

Crew Escape and Survival (CES)– Risk reduction activities initiated under SLI NRA 8-30 Cycle 1 included:  Blast Model development and Crew Survivability and Escape requirements/capabilities, technology and trade study identification, and assessment.

Environmental Control – Space Shuttle systems for environmental control and life support. Reference to Shuttle Operational Databook and OMRSD.

- http://spaceflight.nasa.gov/shuttle/reference/shutref/orbiter/eclss/atcs.htm

Extravehicular Activities – Activity (EVA) Systems – Reference ongoing in-house advanced EVA technology development:

http://ctsd.jsc.nasa.gov/ESS/advanced.html

http://www.jsc.nasa.gov/xa/advanced.html


Mission Planning and Flight Operations: -The Cockpit Architecture Roadmap Team (CART) effort for FY01 was tasked with mapping the requirements, development needs and inter-dependencies of deliverables for the 2GRLV cockpit and associated mission operations support.  This work also spawned the development of the Operations Concept Definition Document for the 2GRLV (JSC-29590), as a SLI Program-Level requirements document.

Communications: Space based Telemetry and Range Safety (STARS) SLI task is developing architecture approaches and testing those approaches with flight demonstrations as part of the TA4 Operations Risk Reduction Effort.  The TA9 NASA Unique communications effort is to develop the technologies necessary to implement the STARS architecture plus meet the SLI goals and requirements.  This area represents an augmentation to the current Space Operations Communications Technology Project efforts.

Extravehicular Activities (EVA): - An advanced inflatable airlock is being developed under SLI Cycle 1 NRA

1.6 Relationship/Interdependencies

This TA has significant interdependencies with the NRA8-30 selected Cycle I Architecture concepts.  Areas proposed in TA-9 Cycle II are considered potential significant technology gaps in the 2nd Generation Program.   Technology selected in Cycle I and future Cycle II selections have close ties to the Goals and Objectives of the 2nd Gen. Program in the areas of crew escape and crew survival. The crew escape and survivability element interacts directly with other technology areas (Architectures and Systems Engineering (TA-1), Airframe (TA-2), IVHM (TA-5), and Propulsion (TA-8).

2.0
Technology Area Description
2.1 Description of Technology 

This TA solicits technology development proposals for NASA Unique technology including ground and flight technology demonstrations as required for risk mitigation.  

If flight demonstration is required, the offeror shall include the costs for flight experiment development, integration with the flight demonstrator, and any operations for singular flight experiments that are not covered by the flight demonstrator.  This includes the integration and operations for services performed by the Government within Task Agreements.

Facility identification, usage and cost must be included in all proposed activity for TA-9, refer to Section 5.0, Part I, Common Instructions.  

As part of the 2nd Generation RLV Program, the NASA Unique Project will mature technologies in eight element areas.  Proposals for innovative risk reduction activities in these areas, addressing the objectives described below, are solicited:

TA-9.1 Environmental Controls

TA-9.2 Crew Health

TA-9.3 Extravehicular Activities

TA-9.4 Crew Escape and Survival

TA-9.5 Mission Planning and Flight Operations

TA-9.6 Communications

TA-9.7 Reserved
TA-9.8 Advanced Automated Rendezvous and Capture Systems

TA-9.9 Staging and Separation
2.1.1 Environmental Controls TA-9.1 

Systems that support human crews during the mission phases: preflight, ascent, on-orbit, descent (entry and post landing), aborts, and crew escape scenarios. This includes systems that provide breathable air, thermal control, and potable water.  Consideration should be given to the integrated life support development, cabin atmosphere and pressure control.

Crew-related environmental control and life support guidelines and standards that should be used by the offeror are given in NASA-STD-3000, Man-Systems Integration Standards, Sections 5.0, Natural and Induced Environments, and 7.0, Health Management.

2.1.1.1 Air Revitalization and Water Management  

Offeror should propose technology for development of advanced systems that provide air revitalization (CO2 capture and removal for human crews) and water management for the 2nd Generation RLV.  These systems should operate during all mission phases.  These systems should require no in-flight crew maintenance activities . As a goal, these systems should require no maintenance during nominal mission turn-around. Proposed systems should provide a complete life support and thermal systems advantage over current life support and thermal systems and that systems advantage should be illustrated and/or discussed.  Consideration should be given to improvements in regenerable trace contaminant control systems, gas analysis systems, humidity controls systems, oxygen and nitrogen storage and control alternatives to high pressure and cryogenic systems.  Consideration should be given to crew water biocide treatment and removal including a sensor to aid in determining water potability real time.  

2.1.1.2 Thermal Control 

Offeror should propose technology for development of advanced systems that provide thermal control for crew systems as part of the 2nd Generation RLV. These systems should provide for room temperature control during all mission phases.  The systems may be radiators, evaporators or other alternative passive or active systems. These systems should require no in-flight crew maintenance activities and no maintenance during nominal mission turn-around. Proposed systems should be more robust than current systems, should use no more power than current systems and as a goal, should be smaller and lighter than current Space Shuttle systems.  Considerations should be given to innovative heat rejection technology (e.g., robust evaporators for both water and ammonia, lightweight radiators with enhanced structural properties, or alternative methods), innovative heat acquisition technology (e.g., heat exchangers that can freeze without inter-path leakage, or alternative methods), and advanced insulation technologies and low-power, lightweight solid/liquid and solid/vapor phase change concepts for cold storage.

2.1.2 Crew Health Systems, TA-9.2    

Offeror should propose technology for development of advanced systems that simplify crew health monitoring and operations and reduce overall system life cycle cost associated with biomedical hazards (radiation, inflection, acoustics, and cognitive sciences) for the 2nd Generation RLV.  Consideration should be given to automatic radiation detection and warning, lightweight acoustic control technology, and automatic water microbial protection.  These systems should operate during all mission flight phases.  These systems should require no in-flight crew maintenance activities and no maintenance during nominal mission turn-around.  Proposed systems should use less power and be smaller and lighter than current systems

2.1.3 Extravehicular Activities (EVA), TA-9.3 

Offeror should propose technology for development of advanced space suits as part of the 2nd Generation RLV.  These technologies should be linked to providing for crew protection during preflight, ascent, on-orbit, EVA, entry, and post-landing flight phases.  Considerations should be given to common suits and gloves for EVA and crew escape.  These systems should require no in-flight crew maintenance or reconfiguration activities.  Proposed systems should be smaller and lighter and have higher functionality than current systems.  Consideration should be given to emergency egress needs. 

Crew/EMU integration standards are given in NASA-STD-3000, Man-Systems Integration Standards, Section 14.0 (Extravehicular Activity).

2.1.3.1
Integrated EVA Portable Life Support System (PLSS)
Offeror should propose an integrated PLSS architecture with the following characteristics: open, reconfigurable architecture; significantly reduced mass, volume, and power; common parts and spares; reduced or eliminated expendables; common operations and checkout procedures; dual or multi-function subsystems.  Consideration should be given to the packaging architecture such that it should allow change out of critical subsystems to allow for tailoring the PLSS for specific missions without complete recertification.

2.1.4 
Crew Escape and Survival (CES), TA-9.4 

The offeror should propose, as part of this TA, technology enabling and/or risk reduction activities associated with Crew Escape Systems.  Crew Escape and Survival includes all mission segments from pre-launch through orbit activities, entry, approach and landing. This includes systems for hazard detection, ejection components and systems, escape sequence actuation, escape motor (refer to TA-8), separation, guidance, control, blast protection, aerodynamic stability, deceleration, landing and hazard avoidance, robust autonomous operations capability, and crew recovery including a use of remote sensing applications. The individual technology activities are to be coordinated and results integrated toward a collective solution(s) for crew escape.    

Supporting reference information is given in NASA-STD-3000, Man-Systems Integration Standards, Section 6.0 (Crew Safety).

2.1.4.1 
CES Life Support and Suits 

Offeror should propose technology for development of advanced systems having synergy between CES life support/suits and vehicle life support.  These systems must protect crew from hazardous environments (e.g. wind blast, thermal extremes, lack of breathable atmosphere, pressure extremes, etc.) and provide for crew mobility.  These systems should operate during all mission phases.  Consideration should be given to dual use suits, gloves, and insulation that remain comfortable, flexible, mobile, and durable in both crew escape and thermal-vacuum environments.  Life support systems and insulation technology having high cycle life should operate in a full range of pressure and temperature environments with no reconfiguration or in-flight maintenance.  Low cost, high yield manufacturing techniques for life support, suit, gloves, and insulation are also of interest.

2.1.4.2 
Avionics, Flight Software, and Trajectories 

Offeror should propose technology for development of advanced systems having avionics self-diagnosing and self-healing capability, robust autonomous ops and the capability to recovery from off nominal flight.  Consideration should be given to development of CES wireless or microelectronic instrumentation, flight mechanic tools, and streamlined analysis. In addition, the offeror should propose technologies that support real-time critical fault and catastrophic event detection and manual/automated crew escape decision and initiation for all mission phases (pre-launch, ascent, on-orbit, and descent (entry and post landing)). Both manual and autonomous escape initiation should be evaluated to provide a zero speed/zero altitude CES capability from the launch pad.

2.1.4.3 
Power and Pyrotechnics

Offeror should propose technology for development of the advanced power and pyrotechnic systems that have long storage life and low maintenance. Consideration should be given to development of the synergy between the CES and Crew Transfer Vehicle (CTV) electrical power systems.  These power systems for both the CES and CTV should include consideration of fuel cell and battery systems.  These systems should be consistent with the CES architectures. 

For the CES power, consideration should be given to the following:

· Partitioned power systems that can minimize weight on the crew escape system.   

· Consideration should be given to high energy density systems with long life sufficient for escape and recovery from the furthest point of any DRM and during land/water recovery operations. Active and reserve (electrolyte carried separately from the battery cells) primary battery systems such as Zn-Air (O2), Al-Air (O2), Li-SOCl2, and Li-CF. 

· Power Distribution system should provide transparency to the power source selected (i.e. can perform with fuel cells or batteries), and capable of interrupting high current faults from high energy density battery systems. 

CES pyrotechnics should consider the following technologies:

· Laser Initiators, which can be operated by either electrical or mechanical means.

· Laser Detonators, which can be operated by either electrical or mechanical means

· New energy transfer systems, such as transfer line explosive and rapid deflagrating cord, to replace shielded mild detonating cord

2.1.4.5 
Structures and Mechanisms

Offeror should propose technology for development of lightweight blast/debris protection and,  crashworthy systems that will be required for crew escape.  Consideration should be given to development of advanced materials, high survivability crew seats, landing/impact attenuation systems, flotation systems, improved nonlinear modeling tools, and high durability windows with low maintenance.  

In addition, consideration should be given to ultra high temperature ceramics that enable vehicle configurations with greater crew survivability.
2.1.4.6 
Crew Escape Stabilization, Deceleration, and Automated Landing 

Offeror should propose technologies that provide for robust stabilization, deceleration, and control of the Crew Escape System throughout all flight regimes from RLV separation through water or land landing.  Technologies to be pursued include:

· Advanced GN&C technologies for the Crew Escape System supporting high speed, high altitude/exoatmospheric stabilization and control and deceleration of the Crew Escape System including supersonic parachutes, drogues, ballutes and reaction jet control systems.

· Advanced GN&C algorithms, simulations and test beds for the development of an autonomous, variable site landing system including an optimized autoland/hazard avoidance capability for land or water landings of the Crew Escape System.

· Advanced technologies and methodologies to provide for rapid design, development and test of lifting systems (large steerable parachutes, deployable lifting surface, parafoils, etc) consistent with the architectures of possible Crew Escape Systems.  

2.1.4.7 
Autonomous Flight Manager Technology 

Offeror should propose technologies for Autonomous Flight manager GN&C  capable of performing autonomous on-board flight decision-making to allow the RLV to recover from off-nominal flight conditions (aborts or crew escape scenarios).

· The Autonomous Flight Manager will use vehicle performance and system health information gathered from the Integrated Vehicle Health Monitoring (IVHM) system and autonomously decide how to modify the mission profile to react to off-nominal conditions.

· The Autonomous Flight Manager will include System Identification algorithms that utilize navigation data, control commands, and any other available information to determine the dynamic behavior of the vehicle or specific control effectors to determining the collective response to an off-nominal control capability and provide information to modify the vehicle guidance and control characteristics.

· Autonomous Flight Manager technology should be developed using a systems engineering approach that includes the identification of requirements in coordination with the Architecture Systems Engineering, and all related 2nd Generation RLV Technology Development Areas.

Proposed risk reduction tasks to develop Autonomous Flight Manager technology should demonstrate crosscutting applicability to all RLV architectures and contribution to the Program safety and cost. Proposals should describe all aspects of the technology development including technical design approach, testing, schedule and products.

2.1.5
Mission Planning and Flight Operations, TA-9.5 

TA-9.5 includes technologies for crew training, crew and non-crew mission planning and design, flight operations, support personnel training, and real-time operations. Integration of the concepts and requirements for these technologies within the SLI program is a priority.  Safety, reliability, and cost reduction goals for mission planning and flight operations will be met in part by development of intelligent, automated systems.  These will perform onboard systems monitoring and advanced caution and warning, management of crew interfaces, displays and controls, advanced crew training, advanced real-time mission planning and re-planning, advanced automated trajectory planning and execution, and other advanced onboard automation functions. Integrated operation and verification of these funtions is a key component of the Mission Planning and Flight Operations element in order to meet program goals.  
2.1.5.1 
Mission Planning and Training 

Offeror should propose technologies that will simplify and automate mission activity, trajectory, and attitude planning and training, as well as onboard Just-In-Time-Training or embedded training systems. This should include system reconfiguration, crew training, and flight support personnel training. A substantial shortening of the preflight planning and training template is a goal of this area.  Automated procedure execution and real-time re-planning are additional goals.

2.1.5.2 
Automated Flight Operations 

Offeror should propose technologies that will simplify and automate flight operations. Consideration should be given to preflight, ascent, on-orbit, proximity operations, EVA, entry, landing, and post-landing activities. The proposals should consider nominal mission activities and abort situations. The offeror should propose technologies that will allow for minimum system reconfiguration between mission, and minimum mission-specific training.  Automated systems monitoring/failure response and advanced trajectory planning should be tied into real-time re-planning and training capabilities.

2.1.5.3 
Human Interface and Automation

Offeror should propose technology for development of hardware and software interfaces between the avionics systems and the human crew. This includes flight instrumentation, crew controls, systems summaries, mission & flight support displays (including aborts), mission support information (e.g., Flight Data File), enhanced crew visibility and situational awareness, caution and warning alerts (including malfunction procedures), etc. The offeror needs to consider preflight, ascent, on-orbit (including rendezvous and proximity operations), EVA, entry, and post-landing flight phases. The systems should provide the crew with all information needed to optimize performance of standard mission activities and support crew decision-making in off-nominal (i.e., abort or crew escape) conditions. Automated responses to first-level failures are planned.  The systems should be simple to reconfigure as part of preflight planning and in real-time. The offeror should also consider defining methods for optimal integration of the crew with advanced automation technologies. Consideration should be given to development of a system for advanced crew-centered interfaces, lightweight systems for virtual window, and intuitive interface designs with advanced diagnostic (i.e., intelligent) systems, such as IVHM. 

2.1.5.4. 
Integrated Verification and Testing (IVT) of Intelligent Automated Systems

Offeror should propose technologies that will advance the engineering and IVT of intelligent, automated systems in the following areas:  1) Improved intelligent system requirements engineering.  2) Validation and verification of intelligent systems.  3) Engineering of intelligent software agents.  4) Safety, reliability, and quality assurance of automated systems.  5) Maintenance and sustaining engineering of intelligent systems.  The engineering IVT tools developed will apply to the intelligent, automated systems developed for the onboard operation of the next generation piloted spacecraft.

2.1.5.5
Integrated System/Subsystem Health Management Operations
Offeror shall provide operations of health management system and subsystem technologies that address the architecture's needs for crew safety and crew survivability.  The system technologies shall demonstrate:

· Improved Situational Awareness
· Vehicle health-based mission operations and planning capability
· Autonomous Fault Detection & Recovery
· More cost-effective methods to achieve safety
The demonstration(s) shall support the offeror's operating concept for a selected architecture or set of architectures.  In addition, the results of all tasks shall support the Preliminary Design Review requirements of the 2nd Gen RLV program.

Supporting reference information may be found in NASA-STD-3000, Man-Systems Integration Standards, Sections 3.0 (Anthropometry and Biomechanics), 4.0 (Human Performance Capabilities), 9.0 (Workstations), and 11.0 (Hardware and Equipment). 2GRLV Cockpit Architecture Roadmap, Operations Concept Definition Document for the 2GRLV (JSC-29590).

2.1.6
Communications, TA-9.6

Offeror should propose technologies that will simplify flight/ground operations and reduce overall system life cycle cost. Consideration should be given to advanced low weight and power vehicle communication systems, phased array antenna technology, space qualified internet based protocols, and proximity (EVA/IVA and local vehicles) communication. The offeror should propose technologies that will allow for minimum or no flight to flight reconfiguration, testing, and training with a minimum reliance on ground infrastructure for continuous communication coverage. The approaches need to be compatible and integrate with the Space Based Range Telemetry and Range Safety architecture. Consideration should be given to preflight, ascent, on-orbit, proximity operations, EVA, entry, landing, and post-landing activities. The proposals should consider nominal mission activities and abort situations.
2.1.7
Robotics and Mechanical Systems, TA-9.7 

Offeror should propose technologies that will facilitate and simplify flight operations for payload delivery and handling while reducing overall system life cycle cost. Consideration should be given to advanced robotic manipulators and robotic autonomy, payload isolation and damping techniques, and light weight/reliable landing mechanism systems. The proposals should consider nominal mission activities, abort, and crew escape scenarios. The offeror should propose technologies that will allow for minimum ground maintenance, flight-to-flight reconfiguration, and testing.

2.1.8 Advanced Automated Rendezvous and Capture Systems, TA-9.8

Offeror should propose technologies leading to integrated systems that will facilitate and simplify the automated rendezvous and capture mission phases and operations while reducing overall system life cycle schedule and cost and increasing system/operations safety and reliability. Concepts supporting rendezvous with both cooperative targets (including ISS) and disabled targets should be proposed.  Human-rating and on-board operator enhancements will also be considered. The offeror should propose technologies and tools that will allow for minimum flight to flight reconfiguration and testing as well as mission/vehicle evaluation. The offeror should address the development of integrated system level design and operations requirements to meet the SLI objectives of cost, mission success and safety. Additionally the proposals should include plans for early integrated-system ground based testing in relevant environments as well as on orbit component demonstrations, and follow-on full scale integrated flight demonstrations on existing, planned, or new vehicles. Specifically, proposals are sought to solve the following technology gaps:

· Rendezvous and capture relative navigation sensors: A single navigation sensor providing range and bearing information to a target at ranges up to 50km and down through docking is desired.  Precision determination of relative position and attitude, along with rates is necessary for the final approach and docking.

· GN&C algorithms for rendezvous and capture: New algorithms of the automated rendezvous system shall provide a capability for autonomous navigation, maneuver planning, and execution. Software algorithms shall support nominal and contingency situations.  Automated capture requires precision control of the vehicle’s relative position and attitude prior to and during capture operations.  

· Lightweight docking and berthing systems: Systems shall be lightweight, robust, and support final mating with a variety of space vehicles.  

2.1.9  Staging and Separation, TA-9.9

Offeror should propose devices for staging/separation with the following characteristics: improved safety in manned vehicle separation; robust and reliable mating and separation of vehicle systems; and minimum maintenance during nominal mission turn-around, flight-to-flight reconfiguration, and testing.

2.2
Technology Maturity
Refer to Part I, Common Instructions, Section 2.0

2.3 
Relationship to Previous Work

Refer to Part I, Common Instructions, Section 2.0

2.4 
Architecture Interrelationships

Refer to Part I, Common Instructions, Section 2.0

2.5
WBS Structure

Refer to Part I, Common Instructions, Section 2.0

2.6 
Technology Interdependencies

Refer to Part I, Common Instructions, Section 2.0

2.7 
Definitions

Refer to Part I, Common Instructions, Section 2.0

2.8 
Planning

Refer to Part I, Common Instructions, Section 2.0

2.9 
Requirements Flow down

Refer to Part I, Common Instructions, Section 2.0

2.11 Risk Management

Refer to Part I, Common Instructions, Section 2.0.

3.0 Reporting Requirements 

Refer to Part I, Common Instructions, Section 3.0 

4.0
Funding

Refer to Part I, Common Instructions, Section 4.0

5.0 Proposal Preparation Instructions

5.1 Proposed Cost

Refer to Part I, Common Instructions, Section 5.0

5.2
Proposal Format and Length

The total length of volume 9 shall not exceed twenty (20) pages per element and shall not exceed a maximum of 120 Pages.

Refer to Part I, Common Instructions, Section 5.0 for specific mailing instructions.

Obtain additional information from:

TA Technical Lead:



Douglas S. Whitehead

Mail Code EA6







NASA Johnson Space Center

2101 NASA Road 1

Houston, Texas 77058







281-483-4699, fax 281-483-6200







douglas.s.whitehead1@jsc.nasa.gov

6.0
Additional Instructions

Contract Types

Refer to Part I, Common Instructions, Section 6.0 for contract types.

APPENDIX J – TECHNOLOGY AREA 10 (TA-10)

Flight Demonstration Risk Reduction

2nd Generation RLV Program
1.0
Overview
1.1 General

Risk reduction technology is critical to the goals and objectives of the 2nd Generation RLV Program.  TA-10 solicits proposals for Flight Demonstrations of key areas of risk reduction technology development under the Flight Demonstrations and Experiments Integration Office of the 2nd Generation RLV Program.  The single flight demonstration element for this technology area to be included in proposals submitted under this TA include the following types of flight demonstrations:

TA-10. (a) Flight Vehicle Development, Modification, and     

 
        Preparation for Flight



TA-10. (b) Flight Experiment/Flight Vehicle Integration



TA-10. (c) Flight Test/Demonstration Operations

The offeror may submit at their discretion one or more proposals (Volume(s)) under this TA, however, only one flight demonstrator may be included in a single Volume.

It is anticipated that any offeror proposing under TA-10 will address types TA10.(a) and/or TA10.(b), and element TA10(c).

It is essential to the 2nd Generation RLV Program that proposed flight demonstrations have relevance and direct traceability to the 2nd Generation RLV program goals and objectives.  To show that flight demonstration risk reduction activities can be conducted in a timeframe consistent with the overall objectives of the 2nd Generation Program, a primary factor in this TA will be to demonstrate flight vehicle availability and flight test/demonstration manifests and schedules consistent with the overall program goals.  

In the event of conflicts with Part 1, Common Instructions, Appendix J will take precedence.

1.2 Relationship to 2nd Generation Program /Organizational Structure

The Flight Demonstrations and Experiments Integration Office  for the 2nd Generation RLV Program is located at the Marshall Space Flight Center (MSFC) and will provide technical and programmatic leadership for all Flight Test/Demonstration activities.  DFRC will lead the flight test portion of the MSFC X-programs.

1.3 Goals and Objectives

The goal of TA-10 is to provide an opportunity for testing relevant 2nd Generation RLV risk reduction technology in a flight environment. Offerors should consider a proper balance between flight objectives and technical complexity of the demonstration. This TA will support the validation and maturation of technology developed in the TA’s and technologies embedded in the TA-10 selected flight vehicle(s). The technology to be flight demonstrated should be directly traceable to industry RLV architecture(s) or must provide compelling rationale why it can contribute to meeting the 2nd Generation RLV goals and objectives. It is also important that any flight test/demonstration activity conducted under this TA provide traceability to the overall objectives of the 2nd Generation RLV Program. 

1.4 Guidelines and References

Refer to Part 1, Common Instructions, Section 1.4.

1.5 Previous Work/Initiatives

Refer to Part 1, Common Instructions, Section 1.5.

1.6 Relationship/Interdependencies

Refer to Part 1, Common Instructions, Section 1.6 and Part 3, Appendix J, Section 2.6.

1.6.1 
Relationship to Selected NRA8-30 Architectures Studies

Flight test/demonstration activities will be assessed and validated to ensure that traceability to 2nd Generation RLV goals and objectives are maintained. In addition, these activities will be reevaluated and adjusted as required following architecture focusing activities at 2nd Generation RLV Program Updates (Refer to Part III, Appendix J, Section 2.8). 
1.6.2 
Relationship to Other TA’s

Flight experiments, that have been selected under NRA8-30 Cycle I and will be selected under Cycle II TA’s, will provide a technology test article fabricated and prepared for flight demonstration. The TA’s will be responsible for ensuring that the flight experiment meets it’s respective vehicle interface requirements and that the flight experiment is available to meet the scheduled flight experiment test schedule. TA-10 will be responsible for flight experiment-to-flight vehicle integration, including detailed integration plans, interface control documents, flight experiment manifests, and the individual flight experiment test schedules. In addition, TA-10 will be responsible for providing the required flight experiment accommodations and flight performance characteristics, and meeting the flight demonstration test schedules.

2.0
Technology Area Description
The Flight Demonstration technology area is looking for the following architecture-enabling demonstrations:


· Flight Demonstrations with the proper balance between flight objectives and technical complexity of the demonstration and the capability to demonstrate 2nd Generation enabling technologies in one or more of the following environments: a) launch, b) ascent, c) sub-orbital or orbital flight, and d) reentry to landing.


Flight demonstrations of integrated crew escape systems, consistent with selected NRA8-30 Cycle I crew escape and survival architectures. The demonstration shall include the to-orbit ascent and reentry flight phases. This flight demonstration should consider abort situations including expedited separation from the stack, supersonic stabilization, control and deceleration, and automated soft landing with hazard avoidance.

The Flight Demonstration may include a vehicle sized to place a medium size 2GRLV technology payload into low earth orbit and provides for demonstrating 2GRLV embedded technologies and/or integrated 2GRLV flight experiment technologies in the areas of TPS or crew escape/crew survival.

Launch options must be clearly defined including details regarding Government Furnished Property (GFP)  (e.g. Titan II), retrieval, refurbishment, and/or modifications, including integration responsibility and flight of the vehicle at the site of the offeror’s choosing.    A signed Government Task Agreement must be submitted with the proposal if the offeror proposes utilization of this GFP.  Access to an GFP launcher should be coordinated with the NASA/HQ POC (see Attachment 9). 

· Flight demonstrations of capture docking using: a) controlled remote manipulator system (RMS) berthing and b) automated capture docking. The berthing flight demonstration should be consistent with the berthing conditions for a lightweight docking system.  The automated flight demonstration should consider simplified low-force capture operations for docking.


The single flight demonstration element for this task area fall into the following types:

· TA-10.(a), Flight Vehicle Development, Modification, and Preparation for Flight

· New flight test/demonstration vehicles

· Planned vehicles under development

· Existing operational vehicles 

· Embedded technology and/or flight experiment accommodations

· TA-10.(b), Flight Experiment/Flight Vehicle Integration

· Integration and physical interface of flight experiment(s) to flight vehicle

· Flight test/demonstration requirements 

· TA-10.(c), Flight Test/Demonstration Operations

· Operation of flight demonstrations

· Range operation requirements

· Flight data collection, reduction, and handling

· Flight demonstration completion and experiment de-mate

2.1  Description of Technology 

This section provides details of each element of the Flight Demonstration risk reduction solicitation and the proposal content. Refer to Part III, Appendix J, Section 2.7 below for definitions.

For all elements proposed under this TA, the offeror shall provide:

a) Offerors shall clearly distinguish between current contractual effort and new efforts proposed under this NRA. This includes flight demonstrator capabilities, flight demonstrator risk reduction activities and assurance of flight demonstrator mission success.

b) Description of the responsibilities and proposed tasks to be accomplished from the ATP to FSD decision, and other pertinent documentation.

c) Integrated schedule including milestones, key products, and potential off ramps and alternatives. 

d) Comprehensive Statement of Work.

e) All documentation described in Paragraph 2.6 below as applicable to each element

f) Approach for defining, measuring and evaluating, and reporting progress toward defined success metrics.

g) Major challenges to flight vehicle development, readying the vehicle for flight, flight experiment/vehicle integration and flight operations. This should include completion of flight operations prior to the FSD decision, and risk mitigation plans for significant risk areas.

h) Required facilities identification/description and associated cost.

i) Independent Validation and Verification (IV&V) for new, planned or existing Flight Demonstration Vehicles shall be addressed in the Project Management Plan for the proposed Vehicle.  The IV&V effort documented in the Project Management Plan shall include Task Agreements with Government agencies or centers and commitments from other industry partners if required.

2.1.1 
TA10(a), Flight Vehicle Development, Modification, and     

 Preparation for Flight

This flight demonstration type contains all activities associated with readying the proposed flight vehicle for first flight.  For the purposes of this NRA, flight vehicles are identified in one of three broad categories:

· New vehicles (not currently existing or under contract to develop) that are proposed to provide applicable flight demonstration capabilities. 

· Planned vehicles currently under development, including modifications or reconfiguration required to provide applicable flight demonstration capabilities.

· Existing operational vehicles proposed for significant modification or reconfiguration to provide applicable flight demonstration capabilities.

Additionally, each proposed flight vehicle configuration described above may be:

· Predominately composed of embedded technologies.

· Primarily a carrier of flight experiments with no significant embedded

technologies; or

· A combination of embedded technologies and can accommodate flight experiments.

Offerors should provide the following in their proposals:

Technical description that permits a thorough feasibility assessment of the proposed flight vehicle, including but not limited to: design requirements; physical configuration, layout, system and subsystem characteristics, dimensions and volumes; vehicle mass properties; flight performance characteristics, environments and trajectories; vehicle stability and guidance, navigation and control; total payload/experiment lift margin; propulsion system characteristics;

Description of each embedded technology and identify the traceability to the architecture(s) supported. 

Flight experiment accommodations description.

Technical approach and plans required for preparing the vehicle for flight, including but not limited to: engineering design approach, vehicle systems and subsystems test and verification approaches, systems engineering approach, make or buy plans, subcontracting plans, etc.

Estimated development/modification/reconfiguration costs as appropriate. Cost estimate should reflect WBS structure. Refer to Part 1, Common Instructions, Section 2.0. 

Detailed design information on existing operational vehicles is not required, but sufficient information about the flight capabilities of the existing vehicle and its suitability for selection under this TA is essential. 

2.1.2
TA-10.(b)2, Flight Experiment Integration with the Flight Vehicle

This flight demonstration type includes all activities associated with integration of individual flight experiments selected for flight test/demonstration under NRA8-30 TA’s. 

Offerors should provide the following:

a. Listing of all candidate flight experiments proposed in the TA’s for  the flight vehicle(s) proposed in TA-10. Listing should include the flight experiment provider. 

b. Flight experiment-to-vehicle integration plans for each flight experiment from the TA’s for  the flight vehicle proposed in TA-10.

c. Copies of letters of agreement/commitment between the flight experiment provider in the TA’s and the flight vehicle offeror in TA-10 for each candidate flight experiment listed in part (a) of this element. Refer to Part 1, Common Instructions, Section 2.0.

d. Flight test/demonstration requirements including test environments for each experiment listed in part (a) of this element and number of test/ demonstration flights required for maturation of the selected technology to TRL 6.

e. Data collection approach including test instrumentation requirements for each flight experiment. This includes development flight instrumentation (DFI) for the flight vehcile as well as the experiment.
f. Estimated cost of flight experiment-to-flight vehicle integration for each flight experiment listed in part (a) of this element. Cost estimate should reflect WBS structure. Refer to Part 1, Common Instructions, Section 2.0. 

2.1.3
TA-10(c), Flight Test/Demonstration Operations

This flight demonstration type includes all activites associated with Flight Test/Demonstration operation activities .

Offerors should provide the following:

a. Preliminary flight manifest and integrated flight experiment test schedule

b. Flight Operations Approach

c. Environmental Assessment Approach 

d. Range Operations Requirements

e. Estimated fixed and recurring Flight Operations costs per flight. Cost estimate should reflect WBS structure. Refer to Part 1, Common Instructions, Section 2.0. 

f. Flight test data collection and handling

2.2 Technology Maturity 

The offeror should provide a detailed discussion of the maturity of the embedded technology for each flight vehicle proposed. The description should address whether the proposed technology is new or has been developed previously with government funds, industry funds, or with internal IRAD funding. 

2.3 Relationship to Previous Work 

Refer to Part 1, Common Instructions, Section 2.3.

2.4 Architecture Interrelationships 

It is key to the success of this effort that in each flight demonstration proposed, the offeror can show a clear tie to at least one selected NRA8-30 Cycle I Architecture.  Therefore it is strongly encouraged that any offeror in TA-10 show relevance to the 2nd Generation RLV program and specific linkage to a prime contractor’s architecture.  Risk reduction technology that is proposed without strong ties to a specific architecture must provide a compelling rationale why the proposed technology can meet the 2nd Generation Program goals and objectives.

2.5 WBS Structure 

Refer to Part 1, Common Instructions, Section 2.5.

2.6 Technology Interdependencies 

In addition to the Part 1, Common Instructions, Section 2.6, flight vehicles proposed under this TA which provide accommodations for individual experiments developed and selected for flight demonstration under Cycle I or II TA’s must provide evidence of coordination with those experiments in the form of integration plans, flight schedules, letters of agreement/commitment between the flight experiment offeror and the flight vehicle offeror, and other applicable documentation. It is the responsibility of the offeror in TA-10 to provide technical assistance and coordination in the areas of flight vehicle availability, manifesting, flight experiment-to-vehicle integration, and other applicable areas as required. Additionally, the offeror will provide all flight vehicle performance and interface definition data to proposed flight experiments to ascertain the suitability of the flight vehicle being proposed for flight demonstration.

Offerors of flight vehicles which contain embedded technologies claimed to be applicable to the goals and objectives of the 2nd Generation RLV Program, must provide documentation that these embedded technologies have been coordinated with at least one offeror of a NRA8-30 Cycle I selected launch architecture and all applicability claims must be corroborated. 

2.7 Definitions

Flight Vehicle/Demonstrator – A vehicle capable of flight and performance in a flight environment. The vehicle must accommodate add on technology experiments and/or embedded technology. Flight vehicles are identified in one of three broad categories as defined in 2.1.1 above:

a. New vehicles not currently existing or under contract to develop that are conceived to provide applicable flight demonstration capabilities.

b. Planned vehicles currently under development, including modifications or reconfiguration required to provide applicable flight demonstration capabilities.

c. Existing operational vehicles requiring significant modification or reconfiguration to provide applicable flight demonstration capabilities.

Flight Experiment – A technology test article specially constructed, configured, and prepared for flight demonstration.

Embedded Technology – A technology that is a fixed part of the flight vehicle construction.

Flight Demonstration – The act of flying a flight experiment and/or embedded technology on a flight vehicle/demonstrator.
2.8 Planning

It is anticipated that flight vehicle development/modification and flight experiment integration activities will be performed prior to the FSD decision. Flight demonstration activities must conclude in time to incorporate the results into the risk reduction activities required to support the full scale development decision.

See Section 2.0 of Part I, Common Instructions for additional planning.

2.9 Requirements Flow down

Refer to Part 1, Common Instructions, Section 2.9.

3.0
Reporting Requirements 

3.1
Data Requirements Policy

Based on the data requirements policy defined in Section 3.0 of Part 1, Common Instructions, it is anticipated that tasks awarded under TA-10 will be assigned an Insight Level of 2 or 3 as required to support in-depth technical involvement by the Government. 

4.0
Funding
Refer to Part 1, Common Instructions, Section 4.0.

5.0 Proposal Preparation Instructions

5.1      Proposed Cost 

Refer to Part 1, Common Instructions, Section 5.0.

5.2
Proposal Format and Length

The total length of a volume shall not exceed 50 pages per Flight Demonstration Vehicle. 

Refer to Part 1, Common Instructions, Section 5.0 for proposal format and mailing instructions. 

Obtain additional information from:

TA Technical Lead:



Susan Turner

TD20







Marshall Space Flight Center, AL 35812







(256) 544-4104, fax 256-544-6696







susan.g.turner@msfc.nasa.gov

6.0 Additional Instructions

6.1
Model Agreements / Contracts and Types

Refer to Part 1, Common Instructions, Section 6.0, for contract types. 

Offerors of existing operational vehicles and planned vehicles under development should provide the following:

e) A detailed description of how they propose to interface and interact with existing contract mechanisms. 

f) Identification of any restrictions / limitations due to interaction with an existing contract mechanism

APPENDIX K – TECHNOLOGY AREA 11 (TA-11)

Integrated Ground Testing and Simulation

2nd Generation RLV Program
1.0
Overview
1.7 General

Risk reduction technology is critical to the goals and objectives of the 2nd Generation RLV Program.  TA-11 solicits proposals for Integrated Ground Testing and Simulation of key areas of risk reduction technology development under the Flight Demonstrations and Experiments Integration Office of the 2nd Generation RLV Program.  The element for this technology area to be included in proposals submitted under this TA is:

TA11-1 
Integrated Ground Testing and Simulation
The offeror may submit one proposal (Volume) per integrated ground testing and simulation platform/complex.

It is essential to the 2nd Generation RLV Program that proposed demonstrations have relevance and direct traceability to the 2nd Generation RLV program goals and objectives. The offeror must show that the demonstration activities can be conducted in a timeframe consistent with the overall objectives of the 2nd Generation Program, hardware/software availability, and schedules.

In the event of conflicts with Part 1, Common Instructions, Appendix J will take precedence.

1.8 Relationship to 2nd Generation Program /Organizational Structure

The Flight Demonstrations and Experiments Integration Office for the 2nd Generation RLV Program is located at the Marshall Space Flight Center (MSFC) and will provide technical and programmatic leadership for all Test/Demonstration activities.  

1.9 Goals and Objectives

The goal of TA-11 is to provide an opportunity for testing relevant 2nd Generation RLV risk reduction technology.  This TA will enable operability assessments of subsystems and systems and support the validation and maturation of technology developed in the TA’s and technologies embedded in the TA-10 selected flight vehicle(s). The technology to be demonstrated should be directly traceable to NRA8-30 Cycle I industry RLV architecture(s) or must provide compelling rationale why it can contribute to meeting the 2nd Generation RLV goals and objectives. It is also important that any test/demonstration activity conducted under this TA provide traceability to the overall objectives of the 2nd Generation RLV Program. 

1.10 Guidelines and References

Refer to Part 1, Common Instructions, Section 1.4.

1.11 Previous Work/Initiatives

Refer to Part 1, Common Instructions, Section 1.5.

1.12 Relationship/Interdependencies

Refer to Part 1, Common Instructions, Section 1.6 and Part 3, Appendix J, Section 2.6.

1.6.1 
Relationship to Selected NRA8-30 Architectures Studies

 Test/demonstration activities will be assessed and validated to ensure that traceability to 2nd Generation RLV goals and objectives are maintained.  Selected activities will be reevaluated and adjusted as required following architecture focusing activities at 2nd Generation RLV Program updates.

1.6.2 
Relationship to Other TA’s

Experiments, that have been selected under NRA8-30 Cycle I and will be selected under Cycle II TA’s, will provide a technology test article fabricated and prepared for demonstration. The experiment providers, for other than embedded technologies, will be responsible for ensuring that the experiment meets its respective system interface requirements and that the experiment is available to meet the  experiment test schedule. TA-11 offerors will be responsible for experiment integration, including detailed integration plans, interface control documents, experiment manifests, and the individual experiment test schedules. In addition, TA-11 offerors will be responsible for providing the required experiment accommodations and performance characteristics, and meeting the demonstration test schedules.

2.0
Technology Area Description
This technology area is looking for the following architecture-enabling demonstrations:

· Integrated ground testing and simulation that clearly demonstrate the 2nd Generation RLV operational environment at a cost savings over flight test. These risk reduction demonstrations must be sufficiently flexible to enable interoperability assessments of subsystems and systems consistent with the 2nd Generation RLV architectures in a common, real time/near-real time test environment. 

· Demonstrations of the capability of 2nd Generation enabling technologies in one or more of the following environments: a)pre-launch, b) launch, c) ascent, d sub-orbital or orbital , and e) reentry to landing and f) turnaround for re-flight.

· The Demonstration may simulate a vehicle sized to place a medium size 2GRLV technology payload into low earth orbit and all interfaces (e.g. range, communication) that provides for demonstrating 2GRLV embedded technologies and/or integrated 2GRLV experiment 
 

2.10  Description of Technology 

This section provides details of each area of the demonstration risk reduction solicitation and the proposal content.  For  each  proposal under this TA, the offeror shall provide:

j) Integrated ground testing and simulation common test environment, technology test article integration, and operations demonstration, experiment/vehicle integration and operations. The integrated ground test environment developed shall support the architecture concepts selected under NRA8-30 Cycle I and be capable of testing the technology test articles developed under other TAs. This should include demonstration completion prior to the FSD decision, and risk mitigation plans for significant risk areas.

k) Offerors shall clearly distinguish between current contractual effort and new efforts proposed under this NRA. This includes demonstrator capabilities, demonstrator risk reduction activities and assurance of demonstrator mission success.

l) Description of the responsibilities and proposed tasks to be accomplished from the ATP to FSD decision, and other pertinent documentation.

m) Integrated schedule including milestones, key products, and potential off ramps and alternatives. 

n) Comprehensive Statement of Work.

o) All documentation described in Paragraph 2.6 below as applicable to each element

p) Approach for defining, measuring and evaluating, and reporting progress toward defined success metrics.

q) Major challenges to integrated ground test demonstration common test environment development, technology test article integration, and operations demonstration, experiment/system integration and operations. This should include demonstration completion prior to the FSD decision, and risk mitigation plans for significant risk areas.

r) Required facilities identification/description and associated cost.

s) Any independent Validation and Verification (IV&V) for new, planned or existing demonstrations shall be addressed in the Project Management Plan.  The IV&V effort documented in the Project Management Plan shall include Task Agreements with Government agencies or centers and commitments from other industry partners if required.

2.1.1 Integrated Ground Testing and Simulation Activities

This element contains all activities associated with developing, integrating and operating an Integrated Ground Test Demonstration:

· New simulations (not currently existing or under contract to develop) that are proposed to provide applicable integrated ground test capabilities

· Planned simulations currently under development, including modifications or reconfiguration required providing applicable integrated ground test demonstration capabilities.

· Existing test environments/simulations proposed for significant modification or reconfiguration to provide applicable integrated ground test demonstration capabilities

Additionally, each proposed Integrated Ground Test and  simulation described above may be:

· An integrated system test simulation to support architecture and technology assessments, with no embedded technologies; or

· An integrated technology test simulation to support assessments of embedded technology/architecture interactions and the conduct of integrated testing.

Offerors should provide the following in their proposals:

a. Technical description that permits a thorough feasibility assessment of the proposed Integrated Ground test simulation/demonstration, including but not limited to: design requirements, physical configuration, layout, system and subsystem characteristics and interfaces, embedded technologies and performance characteristics including latencies, subsystems, and environments.

b. Technical approach and plans required for developing and operating the Integrated Ground Test Demonstration, including but not limited to: system engineering and design approach, systems and subsystems test, IV&V approach, make or buy plans, subcontracting plans etc.

c. Description of any embedded technologies included and identification of  traceability to the architecture(s) supported.

d. Description of approach to accommodating technology test articles and plans for experiment to test environment integration.

e. Test requirements including test environments for potential ground experiments and the number of test runs required for maturation of the selected technology to TRL 6.

f. Listing of potential ground experiments from the TA’s for the integrated ground test environment proposed in TA-11.  Listing should include the experiment provider.

g. Integrated Ground Test requirements including environments for potential ground test experiments.

h. Data management (collection, reduction, and handling) approach including test instrumentation requirements for each experiment

i. Preliminary development schedules for supporting Integrated Ground Test Demonstrations of architectures and technologies

j. Costing (Refer to Part 1. Common Instructions, Section 2.0., all cost estimate should reflect WBS structure)

a. Estimated development/modification/reconfiguration costs for an integrated ground test environment as appropriate.. 

b. Estimated cost of experiment-to-integrated ground test environment integration for each experiment

c. Estimated fixed and recurring operations cost per integrated ground test

2.11 Technology Maturity 

The offeror should provide a detailed discussion of the maturity of the simulation proposed, including models of incorporated technologies. The description should address whether the proposed technology is new or has been developed previously with government funds, industry funds, or with internal IRAD funding. 

2.12 Relationship to Previous Work 

Refer to Part 1, Common Instructions, Section 2.3.

2.13 Architecture Interrelationships 

It is key to the success of this effort that in each demonstration proposed, the offeror can show a clear tie to at least one selected NRA8-30 Cycle I Architecture.  Therefore it is strongly encouraged that any offeror in TA-11 show relevance to the 2nd Generation RLV program and specific linkage to a prime contractor’s architecture.  Risk reduction technology that is proposed without strong ties to a specific architecture must provide a compelling rationale why the proposed technology can meet the 2nd Generation Program goals and objectives.

2.14 WBS Structure 

Refer to Part 1, Common Instructions, Section 2.5.

2.15 Technology Interdependencies 

In addition to the Part 1, Common Instructions, Section 2.6, integrated ground demonstrations proposed under this TA which provide accommodations for individual experiments developed and selected for demonstration under Cycle I or II TA’s must provide evidence of coordination with those experiments in the form of integration plans, schedules, letters of agreement/commitment between the experiment offeror and the demonstrator offeror, and other applicable documentation. It is the responsibility of the offeror in TA-11 to provide technical assistance and coordination in the areas of demonstrator/platform availability, manifesting, experiment integration, and other applicable areas as required. Additionally, the offeror will provide all performance and interface definition data to proposed experiments to ascertain the suitability of the environment being proposed in the demonstration.

Offerors of demonstrators which contain embedded technologies claimed to be applicable to the goals and objectives of the 2nd Generation RLV Program, must provide documentation that these embedded technologies have been coordinated with at least one offeror of a NRA8-30 Cycle I selected launch architecture and all applicability claims must be corroborated. 

2.16 Definitions

Integrated Ground Test Demonstrations – A hardware-in-the-loop (HWIL) integrated system simulation that emulates candidate 2nd Generation RLV architectures by integrating the processors (or their emulations) and provides real time/near-real time capability to operate concept systems and subsystems and assess their performance. 

 Experiment – A technology test article specially constructed, configured, and prepared for demonstration.

Embedded Technology – A technology that is an integrated part of the demonstration

 Demonstration – The execution of a system simulation to ascertain the performance of an experiment(s) and/or embedded technology (ies).

2.17 Planning

It is anticipated that demonstration and experiment integration activities will be performed prior to the FSD decision.  Demonstration activities must conclude in time to incorporate the results into the risk reduction activities required to support the full-scale development decision.

See Section 2.0 of Part I, Common Instructions for additional planning.

2.18 Requirements Flow down

Refer to Part 1, Common Instructions, Section 2.9.

3.0
Reporting Requirements 

3.1
Data Requirements Policy

Based on the data requirements policy defined in Section 3.0 of Part 1, Common Instructions, it is anticipated that tasks awarded under TA-11 will be assigned an Insight Level of 2 or 3 as required to support in-depth technical involvement by the Government. 

4.0
Funding
Refer to Part 1, Common Instructions, Section 4.0.

7.0 Proposal Preparation Instructions

5.1      Proposed Cost 

Refer to Part 1, Common Instructions, Section 5.0.

5.2
Proposal Format and Length

The total length of a volume shall not exceed 50 pages per integrated ground testing and simulation platform/complex.
Refer to Part 1, Common Instructions, Section 5.0 for proposal format and mailing instructions. 

Obtain additional information from:

TA Technical Lead:



Susan Turner

TD20







Marshall Space Center, AL 35812







(256) 544-4114, fax 256-544-6696







susan.g.turner@msfc.nasa.gov

8.0 Additional Instructions

6.1
Model Agreements / Contracts and Types

Refer to Part 1, Common Instructions, Section 6.0, for contract types. 

Offerors of existing operational vehicles and planned vehicles under development should provide the following:

g) A detailed description of how they propose to interface and interact with existing contract mechanisms. 

h) Identification of any restrictions / limitations due to interaction with an existing contract mechanism

Figure 1: Tentative Anticipated Acquisition Activities
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International Traffic in Arms Regulations (ITAR) Notice


This document contains information which falls under the purview of the U.S. Munitions List (USML), as defined in the International Traffic in Arms Regulations (ITAR), 22 CFR 120-130, and is export controlled. It shall not be transferred to foreign nationals in the U.S. or abroad, without specific approval of a knowledgeable NASA export control official, and/or unless an export license/license exemption is obtained/available from the United States Department of State. Violations of these regulations are punishable by fine, imprisonment, or both.
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Common

		Common Information for all Missions

		Launch Site				KSC/LC39A

				Latitude		28.5 N		deg

				Longitude		80.5 W		deg

				Altitude		95		ft MSL

		Landing Sites

		Nominal End-of-Mission				KSC SLF

				Latitude		28.5 N		deg

				Longitude		80.5 W		deg

				Altitude		95		ft MSL

		First Stage				KSC SLF

				Latitude		28.5 N		deg

				Longitude		80.5 W		deg

				Altitude		95		ft MSL

		Primary Abort				KSC SLF

				Latitude		28.5 N		deg

				Longitude		80.5 W		deg

				Altitude		95		ft MSL

		Atmosphere and Winds Model

		All missions shall use the 1993 Range Reference Atmosphere (RRA) as described in worksheet 3.

		for ascent and reentry simulations.

		General Notes





ALL MISSIONS

										NASA

								Mission Type		Primary								Secondary						Evolutionary Missions

								Internal Tracking No.		P1a		P1b		P2		P3		S1		S2		S3		E1		E2		E3

								Units		ISS Logistics/     Maintenance/    CRV Changeout		ISS Crew Rotation		Low Earth Orbit Payload Delivery		Satellite/  Platform    Delivery/    Servicing/     Return		Space Platform/  Module Assembly and Checkout		Polar Orbit Payload Delivery		Deorbit Space Debris or Inactive Spacecraft		Crew Rescue Support		Human Exploration Vehicle Element Delivery		Human Exploration Crew Delivery

		Programmatic

				L1 Req Reference Trace				-		M10		M10		M20		M30		M50		M60		M70		M90		M100		M110

				FY Funded				Year		TBD		TBD		TBD		TBD		TBD		TBD		TBD		TBD		TBD		TBD

				1st Launch Capability				-		IOC		IOC		IOC		IOC		IOC +1 to 5		IOC + >5		IOC +1 to 5		IOC + >5		IOC + >5		IOC + >5

				Launch Freq				#/Yr		3 (1 per 3 yr for CRV)		4		3		2 to 4		4		1		1		1		1		1

				Mission POC				-		W. Spetch		W. Spetch		TBD		TBD		TBD		TBD		TBD		TBD		TBD		TBD

		General Mission

				Duration				days		7 to 30		7 to 30		2 to 5		5 to 12		5 to 15		TBD		5 to 7		TBD		TBD		TBD

				Crewed/Uncrewed				C/U		U		C		U		C		C		C/U		U		C		U		C

						Number of Crew		-		-		4 to 9		-		2 to 6		3 to 7		TBD		-		2-3 up/           9-10 down		-		-

				EVA Capability Required				Y/N		Y		N		Y		Y		Y		N		N		Y		N		N

				Classified				Y/N		N		N		N		N		N		N		N		N		N		N

				Rendezvous				Y/N		Y		Y		N		Y		N		N		Y		Y		Y		Y

				Station Keeping				Y/N		Y		Y		Y		Y		Y		N		Y		Y		Y		Y

				Docking				Y/N		Y		Y		N		Y		Y		N		N		Y		Y		Y

		Payload

				Description				-		Supplies and Equipment		Crew and Supplies		Example:  Satellites w/ Upper Stages		Crew and Equipment		Crew and Equipment		Crew and Equipment		Mission Specific Equipment		Crew and Equipment		Modules and Support Equipment		Flight Crew and Support Equipment

				Payload Mass				lbm		40,000		40,000		40,000		40,000		40,000		TBD		30,000		TBD		180,000		40,000

				Down Mass				lbm		40,000		40,000		-		40,000		-		-		-		TBD		-		-

				Cleanliness				ppm		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

				Thermal Requirements				degF		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

				Envelope

						Length		ft		<45-60		45-60		45-60		45-60		45-60		45-60		45-60		45-60		TBD		TBD

						Width		ft		<15		<15		<15		<15		<15		<15		<15		<15		TBD		TBD

						Height		ft		<15		<15		<15		<15		<15		<15		<15		<15		TBD		TBD

				Special Handling				Y/N		N		N		N		N		N		N		N		N		N		N

						Description				-		-		-		-		-		-		-		-		-		-

				Acceleration Loads

						Longitudinal		g		3.20		3.20		4.00		4.00		3.20		3.20		4.00		3.20		3.20		3.20

						Lateral		g		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50

						Normal		g		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50

				Acoustics				dB		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

				Power Requirements

						Consumption		kWh		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

						Duration		min		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

						Peak Wattage		kW		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

						Volts		V		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

						Amps		amps		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

		Mission Parameters

				Final Orbit

						Apogee		nmi		248.0		248.0		150.0		300.0		300.0		200.0		300.0		300.0		150.0		250.0

						Perigee		nmi		248.0		248.0		150.0		300.0		300.0		200.0		300.0		300.0		150.0		75000.0

						Targeting Accuracy		+/-nmi		2.0		2.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0

						Inclination		deg		51.6		51.6		57.0		28.5		28.5		90.0		28.5		28.5		46.0		46.0

						Inclination Accuracy		+/-deg		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5
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AtmosphereWinds

		

								ANNUAL		MEAN VALUES

		STATION =    747940     CAPE CANAVERAL, FLORIDA														Note:  A series of four or five 9's indicates missing data

		Z*		U*		V*		Temperature*		Pressure*		Density*		Virtual Temperature*		Vapor Pressure*		Dew Point*		Relative Humidity		Mixing Ratio

		km		m/s		m/s		deg K		mb		g/m3		deg K		mb		deg K		%		g/kg

		0						293.96		1017.40		1197.00		296.28		20.900		290.40		85.0		13.0

		0.003		-0.16		-0.20		293.60		1017.20		1198.00		295.87		20.396		289.95		84.8		12.7

		1		0.89		1.15		289.03		906.15		1086.00		290.67		13.466		283.19		74.6		9.4

		2		3.07		1.09		284.32		804.97		982.70		285.42		8.027		274.83		60.4		6.3

		3		5.24		0.98		279.56		713.59		886.80		280.34		4.752		267.35		49.4		4.2

		4		7.27		0.91		274.02		631.03		800.60		274.61		2.902		260.77		44.6		2.9

		5		9.27		0.85		268.09		556.63		722.10		268.56		1.750		254.35		41.7		2.0

		6		11.17		0.84		261.80		489.60		650.60		262.18		1.030		248.15		40.1		1.3

		7		13.12		0.87		255.25		429.18		585.10		255.56		0.577		241.91		38.6		0.8

		8		15.09		0.86		248.36		374.92		525.40		248.62		0.308		235.66		37.8		0.5

		9		17.06		0.76		241.01		326.21		471.10		241.22		0.150		228.98		36.7		0.3

		10		19.10		0.54		233.46		282.63		421.50		233.58		0.063		221.75		33.1		0.1

		11		20.88		0.10		226.09		243.81		375.70		226.10		0.026		214.78		30.5		0.1

		12		22.66		-0.31		219.31		209.22		332.40		219.31		0.011		208.37		28.6		0.0

		13		23.14		-0.63		213.70		178.90		291.70		213.70		0.005		203.00		26.3		0.0

		14		21.59		-0.90		209.33		152.37		253.60		209.33		0.003		198.43		28.2		0.0

		15		18.77		-0.77		205.94		129.34		218.90		205.94		0.002		195.44		30.1		0.0

		16		15.08		-0.60		203.87		109.58		187.30		203.87		99.99		99.99		99.99		99.99

		17		10.87		-0.47		203.34		92.77		159.00		203.34		99.99		99.99		99.99		99.99

		18		6.47		-0.37		204.49		78.53		133.80		204.49		99.99		99.99		99.99		99.99

		19		2.40		-0.31		207.36		66.61		111.90		207.36		99.99		99.99		99.99		99.99

		20		-0.56		-0.19		210.54		56.64		93.72		210.54		99.99		99.99		99.99		99.99

		21		-2.49		0.03		213.44		48.28		78.79		213.44		99.99		99.99		99.99		99.99

		22		-3.42		0.03		215.92		41.23		66.52		215.92		99.99		99.99		99.99		99.99

		23		-3.73		0.05		217.99		35.28		56.37		217.99		99.99		99.99		99.99		99.99

		24		-3.95		0.02		219.97		30.21		47.84		219.97		99.99		99.99		99.99		99.99

		25		-3.77		-0.02		221.81		25.93		40.72		221.81		99.99		99.99		99.99		99.99

		26		-3.32		0.04		223.58		22.27		34.69		223.58		99.99		99.99		99.99		99.99

		27		-2.81		0.16		225.36		19.16		29.61		225.36		99.99		99.99		99.99		99.99

		28		-2.22		0.41		227.07		16.50		25.31		227.07		99.99		99.99		99.99		99.99

		29		-1.39		0.60		228.74		14.22		21.65		228.74		99.99		99.99		99.99		99.99

		30		-0.41		1.09		230.48		12.27		18.55		230.48		99.99		99.99		99.99		99.99

		32		1.50		2.49		235.14		9.14		13.57		235.14		99.99		99.99		99.99		99.99

		34		3.95		1.52		239.35		6.87		10.03		239.35		99.99		99.99		99.99		99.99

		36		3.82		0.16		244.21		5.20		7.43		244.21		99.99		99.99		99.99		99.99

		38		3.03		0.57		249.44		3.95		5.53		249.44		99.99		99.99		99.99		99.99

		40		2.57		1.42		255.08		3.023		4.136		255.08		99.99		99.99		99.99		99.99

		42		1.64		2.06		260.47		2.328		3.118		260.47		99.99		99.99		99.99		99.99

		44		0.96		3.80		265.16		1.802		2.369		265.16		99.99		99.99		99.99		99.99

		46		1.37		5.71		267.53		1.400		1.823		267.53		99.99		99.99		99.99		99.99

		48		2.00		6.73		268.34		1.090		1.415		268.34		99.99		99.99		99.99		99.99

		50		3.65		7.42		267.44		0.848		1.106		267.44		99.99		99.99		99.99		99.99

		52		4.71		7.48		265.68		0.660		0.866		265.68		99.99		99.99		99.99		99.99

		54		5.87		7.53		263.25		0.512		0.678		263.25		99.99		99.99		99.99		99.99

		56		7.62		7.42		260.90		0.396		0.530		260.90		99.99		99.99		99.99		99.99

		58		9.14		7.74		257.89		0.306		0.414		257.89		99.99		99.99		99.99		99.99

		60		11.39		7.64		254.20		0.235		0.323		254.20		99.99		99.99		99.99		99.99

		62		13.38		6.31		249.74		0.179		0.250		249.74		99.99		99.99		99.99		99.99

		64		14.88		4.69		242.74		0.134		0.193		242.74		99.99		99.99		99.99		99.99

		66		15.31		1.56		235.53		0.100		0.148		235.53		99.99		99.99		99.99		99.99

		68		13.40		-0.51		225.84		0.074		0.115		225.84		99.99		99.99		99.99		99.99

		70		13.64		-3.25		219.33		0.055		0.087		219.33		99.99		99.99		99.99		99.99

		*Based on 1983 Range Reference Atmosphere





NASA PRIMARY

										NASA

								Mission Type		Primary

								Internal Tracking No.		P1a		P1b		P2		P3

								Units		ISS Logistics		ISS Crew Rotation		Low Earth Orbit Payload Delivery		Satellite Delivery/    Servicing/     Return

		Programmatic

				L1 Req Reference Trace				-		M10		M10		M20		M30

				FY Funded				Year		TBD		TBD		TBD		TBD

				1st Launch Date				M/Y		TBD/2010		TBD/2010		TBD/2010		TBD/2010

				Launch Freq				#/Yr		3		4		3		3

				Mission POC				-		W. Spetch		W. Spetch		TBD		TBD

		General Mission

				Duration				days		7 to 15		7 to 11		2 to 5		5 to 7

				EVA Capability Required				Y/N		Y		N		Y		Y

				Classified				Y/N		N		N		N		N

				Rendezvous				Y/N		Y		Y		N		Y

				Station Keeping				Y/N		Y		Y		Y		Y

				Docking				Y/N		Y		Y		N		Y

		Payload

				Description				-		Supplies and Equipment		Crew and Supplies		Satellites w/ Upper Stages		Crew and Equipment

				Payload Mass				lbm		35,000		40,000		40,000		40,000

				Down Mass				lbm		17,000		40,000		-		40,000

				Cleanliness				ppm		TBS		TBS		TBS		TBS

				Thermal Requirements				degF		TBS		TBS		TBS		TBS

				Envelope

						Length		ft		<45-60		45-60		45-60		45-60

						Width		ft		<15		<15		<15		<15

						Height		ft		<15		<15		<15		<15

				Special Handling				Y/N		N		N		N		N

						Description				-		-		-		-

				Crewed/Uncrewed				C/U		U		C		U		C

						Number of Crew		-		-		4 to 9		-		2 to 5

				Acceleration Loads

						Longitudinal		g		3.20		3.20		4.00		4.00

						Lateral		g		2.50		2.50		2.50		2.50

						Normal		g		2.50		2.50		2.50		2.50

				Acoustics				dB		TBS		TBS		TBS		TBS

				Power Requirements

						Consumption		kWh		TBS		TBS		TBS		TBS

						Duration		min		TBS		TBS		TBS		TBS

						Peak Wattage		kW		TBS		TBS		TBS		TBS

						Volts		V		TBS		TBS		TBS		TBS

						Amps		amps		TBS		TBS		TBS		TBS

		Mission Parameters

				Final Orbit

						Apogee		nmi		248.0		248.0		150.0		300.0

						Perigee		nmi		248.0		248.0		150.0		300.0

						Targeting Accuracy		+/-nmi		2.0		2.0		5.0		5.0

						Inclination		deg		51.6		51.6		57.0		28.5

						Inclination Accuracy		+/-deg		0.5		0.5		0.5		0.5





NASA SECONDARY

										NASA

								Mission Type		Secondary

								Internal Tracking No.		S1		S2		S3		S4

								Units		Space Platform/  Module Assembly and Checkout		Service and Reboost On-orbit Space Craft and  Platforms		Repair/            Service/       Return Orbital Assets		Deorbit Space Debris or Inactive Spacecraft

		Programmatic

				L1 Req Reference Trace				-		M50		M60		M70		M80

				FY Funded				Year		TBD		TBD		TBD		TBD

				1st Launch Date				M/Y		TBD/2010		TBD/2010		TBD/2010		TBD/2010

				Launch Freq				#/Yr		4		2 TO 4		2		1

				Mission POC				-		TBD		TBD		TBD		TBD

		General Mission

				Duration				days		5 to 15		5 to 7		5 to 7		5 to 7

				EVA Capability Required				Y/N		Y		Y		Y		N

				Classified				Y/N		N		N		N		N

				Rendezvous				Y/N		N		Y		Y		Y

				Station Keeping				Y/N		Y		Y		Y		Y

				Docking				Y/N		Y		N		N		N

		Payload

				Description				-		Crew and Equipment		Crew and Equipment		Crew and Equipment		Mission Specific Equipment

				Payload Mass				lbm		30,000		30,000		TBD		30,000

				Down Mass				lbm		-		-		40,000		-

				Cleanliness				ppm		TBS		TBS		TBS		TBS

				Thermal Requirements				degF		TBS		TBS		TBS		TBS

				Envelope

						Length		ft		45-60		45-60		45-60		45-60

						Width		ft		<15		<15		<15		<15

						Height		ft		<15		<15		<15		<15

				Special Handling				Y/N		N		N		N		N

						Description				-		-		-		-

				Crewed/Uncrewed				C/U		C		C		C		U

						Number of Crew		-		3 to 7		5 to 7		5 to 7		-

				Acceleration Loads

						Longitudinal		g		3.20		3.20		3.20		4.00

						Lateral		g		2.50		2.50		2.50		2.50

						Normal		g		2.50		2.50		2.50		2.50

				Acoustics				dB		TBS		TBS		TBS		TBS

				Power Requirements

						Consumption		kWh		TBS		TBS		TBS		TBS

						Duration		min		TBS		TBS		TBS		TBS

						Peak Wattage		kW		TBS		TBS		TBS		TBS

						Volts		V		TBS		TBS		TBS		TBS

						Amps		amps		TBS		TBS		TBS		TBS

		Mission Parameters

				Final Orbit

						Apogee		nmi		430.0		150.0		300.0		300.0

						Perigee		nmi		430.0		150.0		300.0		300.0

						Targeting Accuracy		+/-nmi		5.0		5.0		5.0		5.0

						Inclination		deg		28.5		57.0		28.5		28.5

						Inclination Accuracy		+/-deg		0.5		0.5		0.5		0.5





NASA EVOLUTIONARY

										NASA

								Mission Type		Evolutionary Missions

								Internal Tracking No.		E1		E2		E3

								Units		Crew Rescue Support		Polar Orbit Payload Delivery		Human Exploration

		Programmatic

				L1 Req Reference Trace				-		M90		M100		TBD

				FY Funded				Year		TBD		TBD		TBD

				1st Launch Date				M/Y		TBD/2010		TBD/2010		TBD/2010

				Launch Freq				#/Yr		1		1		4

				Mission POC				-		TBD		TBD		TBD

		General Mission

				Duration				days		TBD		TBD		TBD

				EVA Capability Required				Y/N		Y		N		N

				Classified				Y/N		N		N		N

				Rendezvous				Y/N		Y		N		Y

				Station Keeping				Y/N		Y		N		Y

				Docking				Y/N		Y		N		Y

		Payload

				Description				-		Crew and Equipment		Crew and Equipment		Modules and Support Equipment

				Payload Mass				lbm		TBD		TBD		65,000

				Down Mass				lbm		TBD		-		-

				Cleanliness				ppm		TBS		TBS		TBS

				Thermal Requirements				degF		TBS		TBS		TBS

				Envelope

						Length		ft		45-60		45-60		45-60

						Width		ft		<15		<15		<15

						Height		ft		<15		<15		<15

				Special Handling				Y/N		N		N		N

						Description				-		-		-

				Crewed/Uncrewed				C/U		C		C/U		U

						Number of Crew		-		TBD		TBD		-

				Acceleration Loads

						Longitudinal		g		3.20		3.20		3.20

						Lateral		g		2.50		2.50		2.50

						Normal		g		2.50		2.50		2.50

				Acoustics				dB		TBS		TBS		TBS

				Power Requirements

						Consumption		kWh		TBS		TBS		TBS

						Duration		min		TBS		TBS		TBS

						Peak Wattage		kW		TBS		TBS		TBS

						Volts		V		TBS		TBS		TBS

						Amps		amps		TBS		TBS		TBS

		Mission Parameters

				Final Orbit

						Apogee		nmi		450.0		200.0		150.0

						Perigee		nmi		450.0		200.0		150.0

						Targeting Accuracy		+/-nmi		5.0		5.0		5.0

						Inclination		deg		28.5		90.0		45.0

						Inclination Accuracy		+/-deg		0.5		0.5		0.5
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Common

		Common Information for all Missions

		Launch Site				KSC/LC39A

				Latitude		28.5 N		deg

				Longitude		80.5 W		deg

				Altitude		95		ft MSL

		Landing Sites

		Nominal End-of-Mission				KSC SLF

				Latitude		28.5 N		deg

				Longitude		80.5 W		deg

				Altitude		95		ft MSL

		First Stage				KSC SLF

				Latitude		28.5 N		deg

				Longitude		80.5 W		deg

				Altitude		95		ft MSL

		Primary Abort				KSC SLF

				Latitude		28.5 N		deg

				Longitude		80.5 W		deg

				Altitude		95		ft MSL

		Atmosphere and Winds Model

		All missions shall use the 1993 Range Reference Atmosphere (RRA) as described in worksheet 3.

		for ascent and reentry simulations.

		General Notes





ALL MISSIONS

										NASA

								Mission Type		Primary								Secondary						Evolutionary Missions

								Internal Tracking No.		P1a		P1b		P2		P3		S1		S2		S3		E1		E2		E3

								Units		ISS Logistics/     Maintenance/    CRV Changeout		ISS Crew Rotation		Low Earth Orbit Payload Delivery		Satellite/  Platform    Delivery/    Servicing/     Return		Space Platform/  Module Assembly and Checkout		Polar Orbit Payload Delivery		Deorbit Space Debris or Inactive Spacecraft		Crew Rescue Support		Human Exploration Vehicle Element Delivery		Human Exploration Crew Delivery

		Programmatic

				L1 Req Reference Trace				-		M10		M10		M20		M30		M50		M60		M70		M90		M100		M110

				FY Funded				Year		TBD		TBD		TBD		TBD		TBD		TBD		TBD		TBD		TBD		TBD

				1st Launch Capability				-		IOC		IOC		IOC		IOC		IOC +1 to 5		IOC + >5		IOC +1 to 5		IOC + >5		IOC + >5		IOC + >5

				Launch Freq				#/Yr		3 (1 per 3 yr for CRV)		4		3		2 to 4		4		1		1		1		1		1

				Mission POC				-		W. Spetch		W. Spetch		TBD		TBD		TBD		TBD		TBD		TBD		TBD		TBD

		General Mission

				Duration				days		7 to 30		7 to 30		2 to 5		5 to 12		5 to 15		TBD		5 to 7		TBD		TBD		TBD

				Crewed/Uncrewed				C/U		U		C		U		C		C		C/U		U		C		U		C

						Number of Crew		-		-		4 to 9		-		2 to 6		3 to 7		TBD		-		2-3 up/           9-10 down		-		-

				EVA Capability Required				Y/N		Y		N		Y		Y		Y		N		N		Y		N		N

				Classified				Y/N		N		N		N		N		N		N		N		N		N		N

				Rendezvous				Y/N		Y		Y		N		Y		N		N		Y		Y		Y		Y

				Station Keeping				Y/N		Y		Y		Y		Y		Y		N		Y		Y		Y		Y

				Docking				Y/N		Y		Y		N		Y		Y		N		N		Y		Y		Y

		Payload

				Description				-		Supplies and Equipment		Crew and Supplies		Example:  Satellites w/ Upper Stages		Crew and Equipment		Crew and Equipment		Crew and Equipment		Mission Specific Equipment		Crew and Equipment		Modules and Support Equipment		Flight Crew and Support Equipment

				Payload Mass				lbm		40,000		40,000		40,000		40,000		40,000		TBD		30,000		TBD		180,000		40,000

				Down Mass				lbm		40,000		40,000		-		40,000		-		-		-		TBD		-		-

				Cleanliness				ppm		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

				Thermal Requirements				degF		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

				Envelope

						Length		ft		<45-60		45-60		45-60		45-60		45-60		45-60		45-60		45-60		TBD		TBD

						Width		ft		<15		<15		<15		<15		<15		<15		<15		<15		TBD		TBD

						Height		ft		<15		<15		<15		<15		<15		<15		<15		<15		TBD		TBD

				Special Handling				Y/N		N		N		N		N		N		N		N		N		N		N

						Description				-		-		-		-		-		-		-		-		-		-

				Acceleration Loads

						Longitudinal		g		3.20		3.20		4.00		4.00		3.20		3.20		4.00		3.20		3.20		3.20

						Lateral		g		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50

						Normal		g		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50		2.50

				Acoustics				dB		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

				Power Requirements

						Consumption		kWh		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

						Duration		min		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

						Peak Wattage		kW		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

						Volts		V		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

						Amps		amps		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS		TBS

		Mission Parameters

				Final Orbit

						Apogee		nmi		248.0		248.0		150.0		300.0		300.0		200.0		300.0		300.0		150.0		250.0

						Perigee		nmi		248.0		248.0		150.0		300.0		300.0		200.0		300.0		300.0		150.0		75000.0

						Targeting Accuracy		+/-nmi		2.0		2.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0		5.0

						Inclination		deg		51.6		51.6		57.0		28.5		28.5		90.0		28.5		28.5		46.0		46.0

						Inclination Accuracy		+/-deg		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5
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AtmosphereWinds

		

								ANNUAL		MEAN VALUES

		STATION =    747940     CAPE CANAVERAL, FLORIDA														Note:  A series of four or five 9's indicates missing data

		Z*		U*		V*		Temperature*		Pressure*		Density*		Virtual Temperature*		Vapor Pressure*		Dew Point*		Relative Humidity		Mixing Ratio

		km		m/s		m/s		deg K		mb		g/m3		deg K		mb		deg K		%		g/kg

		0						293.96		1017.40		1197.00		296.28		20.900		290.40		85.0		13.0

		0.003		-0.16		-0.20		293.60		1017.20		1198.00		295.87		20.396		289.95		84.8		12.7

		1		0.89		1.15		289.03		906.15		1086.00		290.67		13.466		283.19		74.6		9.4

		2		3.07		1.09		284.32		804.97		982.70		285.42		8.027		274.83		60.4		6.3

		3		5.24		0.98		279.56		713.59		886.80		280.34		4.752		267.35		49.4		4.2

		4		7.27		0.91		274.02		631.03		800.60		274.61		2.902		260.77		44.6		2.9

		5		9.27		0.85		268.09		556.63		722.10		268.56		1.750		254.35		41.7		2.0

		6		11.17		0.84		261.80		489.60		650.60		262.18		1.030		248.15		40.1		1.3

		7		13.12		0.87		255.25		429.18		585.10		255.56		0.577		241.91		38.6		0.8

		8		15.09		0.86		248.36		374.92		525.40		248.62		0.308		235.66		37.8		0.5

		9		17.06		0.76		241.01		326.21		471.10		241.22		0.150		228.98		36.7		0.3

		10		19.10		0.54		233.46		282.63		421.50		233.58		0.063		221.75		33.1		0.1

		11		20.88		0.10		226.09		243.81		375.70		226.10		0.026		214.78		30.5		0.1

		12		22.66		-0.31		219.31		209.22		332.40		219.31		0.011		208.37		28.6		0.0

		13		23.14		-0.63		213.70		178.90		291.70		213.70		0.005		203.00		26.3		0.0

		14		21.59		-0.90		209.33		152.37		253.60		209.33		0.003		198.43		28.2		0.0

		15		18.77		-0.77		205.94		129.34		218.90		205.94		0.002		195.44		30.1		0.0

		16		15.08		-0.60		203.87		109.58		187.30		203.87		99.99		99.99		99.99		99.99

		17		10.87		-0.47		203.34		92.77		159.00		203.34		99.99		99.99		99.99		99.99

		18		6.47		-0.37		204.49		78.53		133.80		204.49		99.99		99.99		99.99		99.99

		19		2.40		-0.31		207.36		66.61		111.90		207.36		99.99		99.99		99.99		99.99

		20		-0.56		-0.19		210.54		56.64		93.72		210.54		99.99		99.99		99.99		99.99

		21		-2.49		0.03		213.44		48.28		78.79		213.44		99.99		99.99		99.99		99.99

		22		-3.42		0.03		215.92		41.23		66.52		215.92		99.99		99.99		99.99		99.99

		23		-3.73		0.05		217.99		35.28		56.37		217.99		99.99		99.99		99.99		99.99

		24		-3.95		0.02		219.97		30.21		47.84		219.97		99.99		99.99		99.99		99.99

		25		-3.77		-0.02		221.81		25.93		40.72		221.81		99.99		99.99		99.99		99.99

		26		-3.32		0.04		223.58		22.27		34.69		223.58		99.99		99.99		99.99		99.99

		27		-2.81		0.16		225.36		19.16		29.61		225.36		99.99		99.99		99.99		99.99

		28		-2.22		0.41		227.07		16.50		25.31		227.07		99.99		99.99		99.99		99.99

		29		-1.39		0.60		228.74		14.22		21.65		228.74		99.99		99.99		99.99		99.99

		30		-0.41		1.09		230.48		12.27		18.55		230.48		99.99		99.99		99.99		99.99

		32		1.50		2.49		235.14		9.14		13.57		235.14		99.99		99.99		99.99		99.99

		34		3.95		1.52		239.35		6.87		10.03		239.35		99.99		99.99		99.99		99.99

		36		3.82		0.16		244.21		5.20		7.43		244.21		99.99		99.99		99.99		99.99

		38		3.03		0.57		249.44		3.95		5.53		249.44		99.99		99.99		99.99		99.99

		40		2.57		1.42		255.08		3.023		4.136		255.08		99.99		99.99		99.99		99.99

		42		1.64		2.06		260.47		2.328		3.118		260.47		99.99		99.99		99.99		99.99

		44		0.96		3.80		265.16		1.802		2.369		265.16		99.99		99.99		99.99		99.99

		46		1.37		5.71		267.53		1.400		1.823		267.53		99.99		99.99		99.99		99.99

		48		2.00		6.73		268.34		1.090		1.415		268.34		99.99		99.99		99.99		99.99

		50		3.65		7.42		267.44		0.848		1.106		267.44		99.99		99.99		99.99		99.99

		52		4.71		7.48		265.68		0.660		0.866		265.68		99.99		99.99		99.99		99.99

		54		5.87		7.53		263.25		0.512		0.678		263.25		99.99		99.99		99.99		99.99

		56		7.62		7.42		260.90		0.396		0.530		260.90		99.99		99.99		99.99		99.99

		58		9.14		7.74		257.89		0.306		0.414		257.89		99.99		99.99		99.99		99.99

		60		11.39		7.64		254.20		0.235		0.323		254.20		99.99		99.99		99.99		99.99

		62		13.38		6.31		249.74		0.179		0.250		249.74		99.99		99.99		99.99		99.99

		64		14.88		4.69		242.74		0.134		0.193		242.74		99.99		99.99		99.99		99.99

		66		15.31		1.56		235.53		0.100		0.148		235.53		99.99		99.99		99.99		99.99

		68		13.40		-0.51		225.84		0.074		0.115		225.84		99.99		99.99		99.99		99.99

		70		13.64		-3.25		219.33		0.055		0.087		219.33		99.99		99.99		99.99		99.99

		*Based on 1983 Range Reference Atmosphere





NASA PRIMARY

										NASA

								Mission Type		Primary

								Internal Tracking No.		P1a		P1b		P2		P3

								Units		ISS Logistics		ISS Crew Rotation		Low Earth Orbit Payload Delivery		Satellite Delivery/    Servicing/     Return

		Programmatic

				L1 Req Reference Trace				-		M10		M10		M20		M30

				FY Funded				Year		TBD		TBD		TBD		TBD

				1st Launch Date				M/Y		TBD/2010		TBD/2010		TBD/2010		TBD/2010

				Launch Freq				#/Yr		3		4		3		3

				Mission POC				-		W. Spetch		W. Spetch		TBD		TBD

		General Mission

				Duration				days		7 to 15		7 to 11		2 to 5		5 to 7

				EVA Capability Required				Y/N		Y		N		Y		Y

				Classified				Y/N		N		N		N		N

				Rendezvous				Y/N		Y		Y		N		Y

				Station Keeping				Y/N		Y		Y		Y		Y

				Docking				Y/N		Y		Y		N		Y

		Payload

				Description				-		Supplies and Equipment		Crew and Supplies		Satellites w/ Upper Stages		Crew and Equipment

				Payload Mass				lbm		35,000		40,000		40,000		40,000

				Down Mass				lbm		17,000		40,000		-		40,000

				Cleanliness				ppm		TBS		TBS		TBS		TBS

				Thermal Requirements				degF		TBS		TBS		TBS		TBS

				Envelope

						Length		ft		<45-60		45-60		45-60		45-60

						Width		ft		<15		<15		<15		<15

						Height		ft		<15		<15		<15		<15

				Special Handling				Y/N		N		N		N		N

						Description				-		-		-		-

				Crewed/Uncrewed				C/U		U		C		U		C

						Number of Crew		-		-		4 to 9		-		2 to 5

				Acceleration Loads

						Longitudinal		g		3.20		3.20		4.00		4.00

						Lateral		g		2.50		2.50		2.50		2.50

						Normal		g		2.50		2.50		2.50		2.50

				Acoustics				dB		TBS		TBS		TBS		TBS

				Power Requirements

						Consumption		kWh		TBS		TBS		TBS		TBS

						Duration		min		TBS		TBS		TBS		TBS

						Peak Wattage		kW		TBS		TBS		TBS		TBS

						Volts		V		TBS		TBS		TBS		TBS

						Amps		amps		TBS		TBS		TBS		TBS

		Mission Parameters

				Final Orbit

						Apogee		nmi		248.0		248.0		150.0		300.0

						Perigee		nmi		248.0		248.0		150.0		300.0

						Targeting Accuracy		+/-nmi		2.0		2.0		5.0		5.0

						Inclination		deg		51.6		51.6		57.0		28.5

						Inclination Accuracy		+/-deg		0.5		0.5		0.5		0.5





NASA SECONDARY

										NASA

								Mission Type		Secondary

								Internal Tracking No.		S1		S2		S3		S4

								Units		Space Platform/  Module Assembly and Checkout		Service and Reboost On-orbit Space Craft and  Platforms		Repair/            Service/       Return Orbital Assets		Deorbit Space Debris or Inactive Spacecraft

		Programmatic

				L1 Req Reference Trace				-		M50		M60		M70		M80

				FY Funded				Year		TBD		TBD		TBD		TBD

				1st Launch Date				M/Y		TBD/2010		TBD/2010		TBD/2010		TBD/2010

				Launch Freq				#/Yr		4		2 TO 4		2		1

				Mission POC				-		TBD		TBD		TBD		TBD

		General Mission

				Duration				days		5 to 15		5 to 7		5 to 7		5 to 7

				EVA Capability Required				Y/N		Y		Y		Y		N

				Classified				Y/N		N		N		N		N

				Rendezvous				Y/N		N		Y		Y		Y

				Station Keeping				Y/N		Y		Y		Y		Y

				Docking				Y/N		Y		N		N		N

		Payload

				Description				-		Crew and Equipment		Crew and Equipment		Crew and Equipment		Mission Specific Equipment

				Payload Mass				lbm		30,000		30,000		TBD		30,000

				Down Mass				lbm		-		-		40,000		-

				Cleanliness				ppm		TBS		TBS		TBS		TBS

				Thermal Requirements				degF		TBS		TBS		TBS		TBS

				Envelope

						Length		ft		45-60		45-60		45-60		45-60

						Width		ft		<15		<15		<15		<15

						Height		ft		<15		<15		<15		<15

				Special Handling				Y/N		N		N		N		N

						Description				-		-		-		-

				Crewed/Uncrewed				C/U		C		C		C		U

						Number of Crew		-		3 to 7		5 to 7		5 to 7		-

				Acceleration Loads

						Longitudinal		g		3.20		3.20		3.20		4.00

						Lateral		g		2.50		2.50		2.50		2.50

						Normal		g		2.50		2.50		2.50		2.50

				Acoustics				dB		TBS		TBS		TBS		TBS

				Power Requirements

						Consumption		kWh		TBS		TBS		TBS		TBS

						Duration		min		TBS		TBS		TBS		TBS

						Peak Wattage		kW		TBS		TBS		TBS		TBS

						Volts		V		TBS		TBS		TBS		TBS

						Amps		amps		TBS		TBS		TBS		TBS

		Mission Parameters

				Final Orbit

						Apogee		nmi		430.0		150.0		300.0		300.0

						Perigee		nmi		430.0		150.0		300.0		300.0

						Targeting Accuracy		+/-nmi		5.0		5.0		5.0		5.0

						Inclination		deg		28.5		57.0		28.5		28.5

						Inclination Accuracy		+/-deg		0.5		0.5		0.5		0.5





NASA EVOLUTIONARY

										NASA

								Mission Type		Evolutionary Missions

								Internal Tracking No.		E1		E2		E3

								Units		Crew Rescue Support		Polar Orbit Payload Delivery		Human Exploration

		Programmatic

				L1 Req Reference Trace				-		M90		M100		TBD

				FY Funded				Year		TBD		TBD		TBD

				1st Launch Date				M/Y		TBD/2010		TBD/2010		TBD/2010

				Launch Freq				#/Yr		1		1		4

				Mission POC				-		TBD		TBD		TBD

		General Mission

				Duration				days		TBD		TBD		TBD

				EVA Capability Required				Y/N		Y		N		N

				Classified				Y/N		N		N		N

				Rendezvous				Y/N		Y		N		Y

				Station Keeping				Y/N		Y		N		Y

				Docking				Y/N		Y		N		Y

		Payload

				Description				-		Crew and Equipment		Crew and Equipment		Modules and Support Equipment

				Payload Mass				lbm		TBD		TBD		65,000

				Down Mass				lbm		TBD		-		-

				Cleanliness				ppm		TBS		TBS		TBS

				Thermal Requirements				degF		TBS		TBS		TBS

				Envelope

						Length		ft		45-60		45-60		45-60

						Width		ft		<15		<15		<15

						Height		ft		<15		<15		<15

				Special Handling				Y/N		N		N		N

						Description				-		-		-

				Crewed/Uncrewed				C/U		C		C/U		U

						Number of Crew		-		TBD		TBD		-

				Acceleration Loads

						Longitudinal		g		3.20		3.20		3.20

						Lateral		g		2.50		2.50		2.50

						Normal		g		2.50		2.50		2.50

				Acoustics				dB		TBS		TBS		TBS

				Power Requirements

						Consumption		kWh		TBS		TBS		TBS

						Duration		min		TBS		TBS		TBS

						Peak Wattage		kW		TBS		TBS		TBS

						Volts		V		TBS		TBS		TBS

						Amps		amps		TBS		TBS		TBS

		Mission Parameters

				Final Orbit

						Apogee		nmi		450.0		200.0		150.0

						Perigee		nmi		450.0		200.0		150.0

						Targeting Accuracy		+/-nmi		5.0		5.0		5.0

						Inclination		deg		28.5		90.0		45.0

						Inclination Accuracy		+/-deg		0.5		0.5		0.5






