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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Washington, DC 20546

ANNOUNCEMENT OF FLIGHT OPPORTUNITIES
For Payloads Requiring A Near-Zero Or Reduced Gravity Environment: Maturing Crosscutting Technologies That Advance Multiple Future Space Missions To Flight Readiness Status

Announcement No.    OCT-1-10        (February 2011)
I. Description of the Opportunity. 

The NASA Office of the Chief Technologist (OCT) Flight Opportunities Program intends to mature towards flight readiness status crosscutting technologies that perform relevant environment testing and advance multiple future space missions. To facilitate this goal, NASA is providing access to certain flight opportunities available to the Agency, on a no-exchange-of funds basis, to entities that have technology payloads meeting specified criteria. They may be exposed to a near-zero or reduced gravity environment by flying on aircraft that provide parabolic flight trajectories and on suborbital reusable launch vehicles (sRLVs) that are potentially capable of flying to altitudes above 100 km.  To-date, sRLV providers have not achieved flight to 100 km, but are targeting to fly to that altitude by the end of calendar year 2011. In the interim, pathfinder opportunities exist for responders to fly payloads below 100 km utilizing the providers’ evolving commercial capabilities.  

The parabolic and sRLV platforms provide reduced-gravity and near-zero gravity environments. Parabolic aircraft can provide a range of gravities - e.g., lunar (0.16g), Mars (0.38g), and near-zero - for about 25 seconds during each parabolic path, with multiple parabolas flown during a single flight providing over 20 minutes of cumulative reduced gravity time.  For flights above 100km, it is anticipated that sRLVs can provide 3-4 minutes of near-zero gravity on a single flight.  The sRLVs also provide opportunities for technology payloads to fly in any area of interest across the vehicle’s flight envelope.  For instance, the sRLV may provide a payload the opportunity to perform atmospheric sensing above 100 km, or may provide an opportunity to mature technologies of interest at lower altitudes.  Flights on both platform types can be turned around quickly, allowing multiple flight opportunities in a short period of time for a given technology development campaign.  Please refer to the following website for additional details: 

http://flightopportunities.nasa.gov
It is recognized that payloads may not be ready to utilize these new platforms.  In certain instances where the proposals are highly rated, but where they are not ready for flight, NASA may choose to provide for adaptation of those payloads to the flight platform, subject to availability of NASA resources.  Payload adaptation is defined as the transformation of an experiment into a payload that meets the volumetric, environmental, and operational constraints of the flight vehicle, as well as meeting the workmanship requirements of the flight service provider.  NASA intends to procure payload adaptation, payload integration, and flight services through contracts with outside providers.

The number of flight opportunities selected via this announcement will be determined through a competitive process based on evaluation of the responses and subsequent ability to negotiate a no-exchange-of-funds Space Act Agreement.  Such selections are also subject to the availability of appropriated funds and number of contracted flights available at any given time.  In the future, it is the intention of the Flight Opportunities Program to consider new platforms that expand the capability to provide zero gravity environment for an extended period of time.  

II. Response Date:  This announcement is open through December 31, 2014. A list of current parabolic and suborbital flight opportunities is provided in Section V of this Announcement. NASA will select a limited number of proposals for the current flight opportunities. 

The list of current flight opportunities in Section V will be modified as necessary to incorporate additional flight opportunities as they become available.  New proposals may be submitted in response to additional flight opportunities. Additionally, highly rated responses not selected for a given flight opportunity may be considered for future flight opportunities.  Electronic Proposals for specific flight opportunities must be received by 4:30 P.M. Pacific Time on the cutoff date specified in Section V and must be submitted via email to andrea.c.basham@nasa.gov.

III. Eligibility:  All individuals and organizations, U.S. and non-U.S, are eligible to submit a response to this Announcement.  Such organizations may include educational institutions, industry, nonprofit organizations, Federally Funded Research and Development Centers, NASA Centers, the Jet Propulsion Laboratory (JPL), other Government agencies, and partnerships between such entities.  

IV. Background.
The NASA OCT Flight Opportunities Program combines the FY 2010 Facilitated Access to the Space environment for Technology (FAST) and Commercial Reusable Suborbital Research (CRuSR) efforts previously managed by the Innovative Partnership Program Office. The integration of these efforts allows for greater program management alignment and provides the technology community access to the microgravity environment via multiple platforms.  

Parabolic Flights 
For those seeking to fly technology payloads on parabolic aircraft, selected project teams will be provided flight time in a reduced/near-zero gravity environment through access to parabolic aircraft flights.  Each flight includes approximately 40 parabolic trajectories and each parabolic trajectory provides approximately 25 seconds of reduced-gravity time. Reduced/near-zero gravity conditions such as lunar gravity (.16 g) or Mars gravity (.38 g) as well as other partial gravity levels can be created.  The aircraft and its payload will experience increased gravity levels (~ 2 g) in between parabolas. More details on the parabolic platform can be found at:

http://flightopportunities.nasa.gov/platforms
Suborbital Reusable Launch Vehicle Flights

The sRLV providers are part of an emerging commercial space industry.  The sRLVs that are being developed by companies in this industry have different capabilities, and responders are encouraged to investigate the different options. Vehicle capabilities and vendor points of contact can be found at:

http://flightopportunities.nasa.gov/platforms
This platforms website will be updated over time to reflect the current state of capability in the industry.

Although there will likely be exceptions, responders wishing to fly payloads should anticipate that multiple payloads will occupy the vehicle’s payload compartment. 
NASA intends to provide relevant flight environments for technology payloads.  A relevant environment is a subset of the operational environment that is expected to have a dominant impact on operational performance of the payload. Thus, reduced-gravity may be only one of the operational environments in which the technology must be demonstrated or validated in order to advance to the next TRL. The Technology Readiness Level (TRL) describes the stage of maturity in the development process from observation of basic principals through final product operation.  The exit criteria for each level documents that principles, concepts, applications or performance have been satisfactorily demonstrated in the appropriate environment required for that level. See Appendix A for additional details.   
V. Current Flight Opportunities
Parabolic Flights

	Opportunity
	Gravity Levels Provided
	Flight Date
	Proposals Due
	Selection Announcement

	Zero-g Aircraft
	Lunar (0.16g), Mars (0.38g), and near-zero
	July 18, 2011, one flight-week, multiple sorties 
	February 23, 2011
	April 2011


Suborbital Reusable Launch Vehicle Flight

	Opportunity
	# of Flights / Altitude
	Flight Date
	Proposals Due
	Selection Announcement

	Armadillo Aerospace – SuperMod Vehicle
	1 / 40km
	By end of FY’11
	February 23, 2011
	April 2011

	Masten Space Systems - Xaero
	2 / 30.5km
	By end of FY’11
	February 23, 2011
	April 2011


VI. Submission Instructions. 

Proposals must comply with the following requirements and the page limits noted.  Pages in excess of the page limitations for each section will not be evaluated.  A page is defined as one (1) sheet 8 1/2 x 11 inches using a minimum of 12-point font size for text and 8-point for graphs.  Proposals shall include Letters of Commitment described below for each organization.  These letters are excluded from the page limit and should be placed at the end of the proposal. 
Page Limitations

Proposal Section 



Total Pages

Proposal Cover Page



1

Photo of the Hardware


1
Points of Contact



1

Proposal Abstract 



1 page, not to exceed 750 words

Proposal Detail 



10

Appendix




Total Pages

Resumes for Key Personnel


1-2 for Each Resume, No Total Page Limit

Letters of Commitment 


No Page Limit

Total PDF file may not exceed 10 MB.
Proposals must include the following sections, in the order indicated: 
Proposal Cover Page: Include title of announcement, project title, and each proposing company or organization with city, state, and zip code.  Include Notice of Restriction on Use and Disclosure of Proposal Information, if any.

Photograph:  Include a recent picture of the hardware to be tested, preferably in its flight-test configuration for parabolic flights and in-flight configuration for sRLV flights..
Points of Contact: List relevant information for all points of contact, specifically complete name, title, mailing address, telephone number and email address.

Proposal Abstract: Provide a publicly releasable executive summary of the proposal describing the prominent and distinguishing features and anticipated outcomes.

Proposal Detail: Provide sufficient information to enable reviewers to make informed judgments in the following areas of interest to NASA: 
1.  Broad Applicability:  

a. Provide planned test objectives and processes.  

b. Address application of the proposed payload technology to one or more OCT technology areas available at: http://www.nasa.gov/offices/oct/home/roadmaps/index.html
c. Describe the background of the technology as well as any value and relevance it may have to NASA missions, programs, or projects including anticipated specific benefits.  

d. Describe any commercial applications.

e. Describe how the proposed technology may have broad application to multiple customers; or demonstrate how the proposed technology provides an advancement in understanding of basic phenomena that could lead to such technology advancements.

2.  Risk Reduction for Intended Application:  

a. Indicate how by flying on the platforms described in this announcement the payload would be matured toward use in its intended application.  

b. Indicate the TRL expected after testing and explain how the proposed testing will advance the TRL.

3.  Technology Readiness:  describe how the proposed payload will be at a TRL of 4 or above prior to the flight opportunity. 

4.  Benefit to NASA: As a quid pro quo for providing flight opportunities, the proposer should describe the flight, and other test data, designs, processes, and other relevant information intended to be shared with NASA to help OCT accomplish its crosscutting capabilities mission. All selectees should submit a plan for how to make flight data available to the broadest applicable community, for example, through a final report, presentation at conferences, or peer-reviewed publications.
5.  Payload Readiness for Flight: Describe the current state of the payload operational readiness with respect to the proposed flight opportunity and any remaining work items to adapt the payload to the flight platform.  The expectation is that the payload will be ready to integrate to the flight platform and operate in flight when the flight opportunity becomes available.  Platform requirements are shown in Appendix B.
a. State whether the proposed payload, or a previous configuration of this payload, has flown before.  Describe the flight configuration and the flight environment.  

b. Describe the development and test heritage of the payload, including the flight heritage of significant components of the payload. 

c. Describe the level of testing, including adaptation, the payload has undergone.  If the payload is not ready for flight at the time of proposal, indicate the work remaining and the associated timeline for the payload to be ready for integration to the flight platform.  Describe the risks associated with the remaining work and potential impacts. 
d. Include a preliminary hazard analysis that identifies hazards and proposed mitigations.  The analysis should include an assessment of the likelihood and severity of any identified hazards.
6.  Relevant Experience: describe the experience, capabilities, and facilities available to the respondents.

7.  Payload Interface Detail
a. For parabolic aircraft, provide the following:

i. Size category (Type 1, 2, or 3, described below) and actual dimensions of the equipment, including objects stored separately. (Dimensions: length along aircraft axis, width across aircraft, and height above aircraft floor, in cm.)

· Type 1: 50 x 50 x 50 cm or less,

· Type 2: Larger than Type 1, but 100 x 100 x 100 cm or less

· Type 3: Larger than 100 x 100 x 100 cm (provide justification)

ii. Dimensions (in cm) of the overall volume required inside the aircraft for   test operation, including the space for on-board researchers positioned around hardware,

iii. Mass of the equipment in kg,

iv. Amount and type of power required, if any,

v. Required gravity level(s),

vi. Duration of test and number of flight days needed to adequately validate results,

vii. Number of test personnel required for flight and a description of the requirement for each participating individual’s presence—if more than three persons, include justification in proposal attachment,

viii. Special testing or accommodation requirements such as venting, cooling, heating, etc., special constraints or support required, including security, amd free-flight experiments.
b. For sRLVs:

i. Include size, dimensions, mass, required power, required gravity level(s), number of flights required, and other relevant details for the payload including venting, cooling, heating, and security required.
8.  Partnership and Organizational Commitments
 
If applicable, please address the following areas:
a. Relevant NASA Centers: Indicate any NASA Center associated with the payload or for which the proposed technology would have relevance. 

b. Government Contracts and Agreements: If the proposed technology is the subject of any current or previous contracts, grants, cooperative agreements or other agreements (such as Space Act Agreements) between the proposing entity and the US government, including any other OCT programs such as SBIR or STTR contracts, provide the contract or agreement numbers, the name of relevant agency, the name of the COTR (if applicable), and the starting and ending dates of those contracts, grants or agreements. 

Letters of Commitment:  Provide a letter (1 page letter per organization) committing the organization’s resources in support of the proposal, signed by an official who is authorized to commit the organization’s resources in support of the proposed project.  Proposals from partnerships of more than one entity must include a letter of commitment from each partner organization.

VII. Evaluation Criteria:
Qualifying Requirements:  
1. Technology Readiness: Prior to flight opportunity, candidate technology is at technology readiness level of 4 or above, as defined in Appendix A.
Proposals will be evaluated based on the following factors (in descending order of priority):
1. Broad Applicability:  The technology has potential to benefit more than one customer, where a customer may be one or more NASA Mission Directorates, another government agency, academia or the aerospace industry. The payload addresses one or more OCT technology areas as defined in http://www.nasa.gov/offices/oct/home/roadmaps/index.html
2. Risk Reduction for Intended Application:  The flight matures payload toward use in its intended application through flight in a relevant environment.
3. Technology Readiness: Prior to flight opportunity, candidate technology is at technology readiness level of 4 or above, as defined in Appendix A.
4. Benefit to NASA: the extent to which the respondent is willing to share flight and test data, designs, processes, and other relevant information with NASA to help OCT accomplish its crosscutting capabilities mission.
5. Payload Readiness for Flight: A Payload that has flown before or that demonstrates significant flight and test heritage and readiness to adapt to the flight platform will be rated higher than payloads without such a history. A payload that is rated low against this evaluation factor, but is highly rate in other evaluation factors (i.e., meets the technical requirements, is broadly applicable, reduces risk for the intended application, and meets the technology readiness requirement) may still be selected.
6. Relevant Experience:  The respondent has sufficient team member expertise and sufficient resources available to bring the proposed payload to complete a successful mission within the identified schedule. The respondent has significant knowledge of the proposed subject area and familiarity with the test hardware and planned test operations.  Previous experience among team members with flight testing or other space-environment testing is desirable.
VIII. Submittal Information: 

All responses under this announcement must be emailed to Andrea C. Basham, Agreement Manager, NASA Dryden Flight Research Center Telephone: 661.276.6126  Email: andrea.c.basham@nasa.gov .  If a proposal includes partners at a NASA Center, the submission should also be coordinated with the cognizant NASA Center Chief Technologist http://www.nasa.gov/offices/oct/about_us/cct_page.html.  Paper submissions will not be reviewed.
Any questions may also be addressed to Ms. Basham, in writing.  Responses will be posted on-line at the NASA/DFRC Business Opportunities home page:   

http://prod.nais.nasa.gov/cgi-bin/eps/bizops.cgi?gr=D&pin=24
IX. Selection Information:

Government personnel and contractors will participate in the evaluation of proposals.  All contractor personnel participating in the evaluation will be bound by conflict of interest provisions and appropriate non-disclosure requirements to protect proprietary information.

Material submitted in response to this announcement will not be returned.  It is the policy of NASA to safeguard all proposals properly identified as proprietary information, as provided by law.  Except for the required publicly releasable abstract, NASA will not, without permission of the responders, use the proposal contents for other than evaluation purposes. 
X. General Information:

This announcement does not constitute an obligation for NASA to begin negotiations or enter into agreements with any respondents to carry out this activity.  NASA reserves the right to select all, some, or none of the proposals for negotiations.  No funding will be provided to support respondents’ efforts in support of this announcement.  To the extent that NASA does enter into agreement with any respondents, it will do so consistent with its authority under the Space Act 51 U.S.C. § 20113(e).  

Note that science payloads will not be evaluated under this particular announcement.  Prospective responders with science payloads are encouraged to respond to open solicitations for science, such as NASA Science Mission Directorate (SMD) Research Opportunities in Space and Earth Sciences (ROSES) call, which has been modified to accept proposals that seek to fly science on these vehicles.  The details can be found at:

 http://science.nasa.gov/researchers/sara/grant-solicitations/roses-2010/2010/7/6/amendment-11/
NASA reserves the right to amend or withdraw this announcement at any time.

Appendix A: Technology Readiness Level (TRL) Descriptions

The Technology Readiness Level (TRL) describes the stage of maturity in the development process from observation of basic principals through final product operation.  The exit criteria for each level documents that principles, concepts, applications or performance have been satisfactorily demonstrated in the appropriate environment required for that level. A relevant environment is a subset of the operational environment that is expected to have a dominant impact on operational performance. Thus, reduced-gravity may be only one of the operational environments in which the technology must be demonstrated or validated in order to advance to the next TRL. 

	TRL 
	Definition 
	Hardware Description 
	Software Description 
	Exit Criteria

	1 
	Basic principles observed and reported. 
	Scientific knowledge generated underpinning hardware technology concepts/applications. 
	Scientific knowledge generated underpinning basic properties of software architecture and mathematical formulation. 
	Peer reviewed publication of research underlying the proposed concept/application.

	2 
	Technology concept and/or application formulated. 
	Invention begins, practical application is identified but is speculative, no experimental proof or detailed analysis is available to support the conjecture. 
	Practical application is identified but is speculative, no experimental proof or detailed analysis is available to support the conjecture. Basic properties of algorithms, representations and concepts defined. Basic principles coded. Experiments performed with synthetic data. 
	Documented description of the application/concept that addresses feasibility and benefit.

	3 
	Analytical and experimental critical function and/or characteristic proof of concept. 
	Analytical studies place the technology in an appropriate context and laboratory demonstrations, modeling and simulation validate analytical prediction. 
	Development of limited functionality to validate critical properties and predictions using non-integrated software components. 
	Documented analytical/experimental results validating predictions of key parameters.

	4 
	Component and/or breadboard validation in laboratory environment. 
	A low fidelity system/component breadboard is built and operated to demonstrate basic functionality and critical test environments, and associated performance predictions are defined relative to the final operating environment. 
	Key, functionally critical, software components are integrated, and functionally validated, to establish interoperability and begin architecture development. Relevant Environments defined and performance in this environment predicted. 
	Documented test performance demonstrating agreement with analytical predictions. Documented definition of relevant environment.

	5 
	Component and/or brassboard validation in relevant environment. 
	A medium fidelity system/component brassboard is built and operated to demonstrate overall performance in a simulated operational environment with realistic support elements that demonstrates overall performance in critical areas. Performance predictions are made for subsequent development phases. 
	End-to-end software elements implemented and interfaced with existing systems/simulations conforming to target environment. End-to-end software system, tested in relevant environment, meeting predicted performance. Operational environment performance predicted. Prototype implementations developed. 
	Documented test performance demonstrating agreement with analytical predictions. Documented definition of scaling requirements.

	6 
	System/sub-system model or prototype demonstration in a relevant environment. 
	A high fidelity system/component prototype that adequately addresses all critical scaling issues is built and operated in a relevant environment to demonstrate operations under critical environmental conditions. 
	Prototype implementations of the software demonstrated on full-scale realistic problems. Partially integrate with existing hardware/software systems. Limited documentation available. Engineering feasibility fully demonstrated. 
	Documented test performance demonstrating agreement with analytical predictions.

	7 
	System prototype demonstration in an operational environment. 
	A high fidelity engineering unit that adequately addresses all critical scaling issues is built and operated in a relevant environment to demonstrate performance in the actual operational environment and platform (ground, airborne, or space). 
	Prototype software exists having all key functionality available for demonstration and test. Well integrated with operational hardware/software systems demonstrating operational feasibility. Most software bugs removed. Limited documentation available. 
	Documented test performance demonstrating agreement with analytical predictions.

	8 
	Actual system completed and "flight qualified" through test and demonstration. 
	The final product in its final configuration is successfully demonstrated through test and analysis for its intended operational environment and platform (ground, airborne, or space). 
	All software has been thoroughly debugged and fully integrated with all operational hardware and software systems. All user documentation, training documentation, and maintenance documentation completed. All functionality successfully demonstrated in simulated operational scenarios. Verification and Validation (V&V) completed. 
	Documented test performance verifying analytical predictions.

	9 
	Actual system flight proven through successful mission operations. 
	The final product is successfully operated in an actual mission. 
	All software has been thoroughly debugged and fully integrated with all operational hardware/software systems. All documentation has been completed. Sustaining software engineering support is in place. System has been successfully operated in the operational environment. 
	Documented mission operational results.




Definitions

Proof of Concept:  Analytical and experimental demonstration of hardware/software concepts that may or may not be incorporated into subsequent development and/or operational units.

Breadboard: A low fidelity unit that demonstrates function only, without respect to form or fit in the case of hardware, or platform in the case of software. It often uses commercial and/or ad hoc components and is not intended to provide definitive information regarding operational performance.

Brassboard:  A medium fidelity functional unit that typically tries to make use of as much operational hardware/software as possible and begins to address scaling issues associated with the operational system. It does not have the engineering pedigree in all aspects, but is structured to be able to operate in simulated operational environments in order to assess performance of critical functions.

Proto-type Unit:  The proto-type unit demonstrates form, fit, and function at a scale deemed to be representative of the final product operating in its operational environment. A subscale test article provides fidelity sufficient to permit validation of analytical models capable of predicting the behavior of full-scale systems in an operational environment

Engineering Unit:  A high fidelity unit that demonstrates critical aspects of the engineering processes involved in the development of the operational unit. Engineering test units are intended to closely resemble the final product (hardware/software) to the maximum extent possible and are built and tested so as to establish confidence that the design will function in the expected environments. In some cases, the engineering unit will become the final product, assuming proper traceability has been exercised over the components and hardware handling.

Mission Configuration:  The final architecture/system design of the product that will be used in the operational environment. If the product is a subsystem/component, then it is embedded in the actual system in the actual configuration used in operation. 

Laboratory Environment:  An environment that does not address in any manner the environment to be encountered by the system, subsystem, or component (hardware or software) during its intended operation. Tests in a laboratory environment are solely for the purpose of demonstrating the underlying principles of technical performance (functions), without respect to the impact of environment.

Relevant Environment:  Not all systems, subsystems, and/or components need to be operated in the operational environment in order to satisfactorily address performance margin requirements. Consequently, the relevant environment is the specific subset of the operational environment that is required to demonstrate critical "at risk" aspects of the final product performance in an operational environment. It is an environment that focuses specifically on "stressing" the technology advance in question.

Operational Environment:  The environment in which the final product will be operated. In the case of space flight hardware/software, it is space. In the case of ground-based or airborne systems that are not directed toward space flight, it will be the environments defined by the scope of operations. For software, the environment will be defined by the operational platform.
Appendix B: Platform Requirements

In general, the proposed payload must meet the design requirements of the flight platform.  However, it is understood that some payloads may require adaptation.

Parabolic Platform:

Payloads for parabolic flights must meet equipment design requirements as determined by the NASA Reduced Gravity Office, as provided in the "NASA Johnson Space Center (JSC) Reduced Gravity Program User's Guide" and "Experiment Design Requirements and Guidelines." Both documents can be found online at: 




http://jsc-aircraftops.jsc.nasa.gov/Reduced_Gravity /guides.html
sRLV Platforms:

Payloads for sRLV flights must meet equipment design requirements of the available platform. Responders should refer to OCT Flight Opportunities website:



http://flightopportunities.nasa.gov/platforms 
