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1.0 Scope

The Propulsion Systems Utilizing Green Propellant Alternatives to Hydrazine is proposed to demonstrate new technologies capabilities, offer clear infusion potential into future NASA missions, and capture significant public interest and awareness.
The National Aeronautics and Space Administration (NASA) Office of the Chief Technologist (OCT) has released a Broad Agency Announcement (BAA NNM12ZZP03K) for the Technology Demonstration Mission (TDM). The OCT conducts Principal Investigator (PI)-led space technology missions. The BAA has one focus Propulsion Systems Utilizing Green Propellant Alternatives to Hydrazine, the subject of this POD.

Schedule (dates are subject to change):

BAA release




February 8, 2012
Notice of Intent due date


March 2, 2012

Proposals due date



April 30, 2012
Selection date




July 2012 

Award Date (ATP)



August 2012
End of operations



ATP +3 years
This partnership opportunity is being issued to select partners to perform a technology demonstration of green propellants, a general name for a family of propellants (liquid, solid, mono- or bi-propellants, and hybrids) which offer safer handling conditions and lower environmental impact. 
There will be no exchange of funds between the teaming partners for preparation of the proposal during the proposal cycle. Funding will be available in the event the proposal is competitively selected.
The technology qualification criterion for potential partners is that proposed technology’s Technology Readiness Level (TRL) shall be at least TRL 5. (See Appendix A, TRL Definitions)
2.0 Mission Overview
This focus area solicits demonstrations of fully integrated, system-level propulsive and power generation capabilities utilizing less toxic, and easier to handle propellant alternatives to hydrazine. Demonstrations of a hydrazine alternative in a storable liquid monopropellant chemical propulsion implementation relevant to at least one of the following applications are desired: in-space reaction control propulsion, in-space primary propulsion, launch vehicle reaction control propulsion, and launch vehicle power generation. Proposals may address more than one application and may also include bipropellant implementations as an extension of the base monopropellant system. Demonstrations of complete propulsion and power generation systems including such items as engines, tanks, valves, injectors, igniters, thrust chambers, feed and control systems are desired. Demonstrations may include one or more thrust and/or power generation classes.
3.0 Pre-selection Support

SOW:  It is expected that the selected respondent will provide support using their own resources to help develop the concept and help write the mission proposal in response to the BAA. The support will involve meeting with the engineering team to help define the end-to-end performance requirements. The respondent will work with both GSFC and other partners to demonstrate the technology including cost estimation for all mission phases.  The period of performance for this pre-selection support interval is expected to last three months, starting in late February of 2012.

3.1 POD Response Instructions for Pre-Selection Support

The respondent shall:

1) Demonstrate an understanding and provide demonstrated experience in the design, fabrication, integration and testing of the hydrazine replacement propulsion technologies under consideration:

· Work with the GSFC team and other partners in understanding the operation constraints and mission level requirements.

· Highlight particularly critical or challenging areas of the design. 

· Provide a technical summary/description of potential solutions including relevant heritage.
· Know what types of capabilities, requirements, and cost savings the subsystems and options will provide for the intended demonstration. 

2) Provide any recommended potential study topics related to the propulsion system demonstration.

3) Indicate what level of resources would be allocated to the proposal phase of support.

· Discuss the skills that will be provided; ideas on what level of conceptual design and important analysis; and the trade studies that may be needed.

4.0 Development Support
SOW:  If the mission is selected for development and launch, the respondent will be responsible for their proposed aspects of design, development, and test of the propulsion systems. The period of performance for this interval is expected to last approximately 36 months, starting late 2012. This date will change depending upon selection timelines and budget allocations.
4.1 POD Response Instructions for Development Support

The respondent shall:

1) Identify available design and modeling capabilities required to support development of the technology.

2) Identify fabrication and testing facilities that will be required to support development and test of the technology and/or its associated hardware.

3) Identify which missions they have, previously and successfully supported in this capacity and provide a customer reference POC.

· Provide information on recent similar hydrazine replacement propulsion technologies that were designed and delivered, and how that experience is applicable.  Basic information on scope of work, and how well the fielded technology met the requirements (cost and technical) as well as how well they met the proposed schedules.

4) Provide a very Rough Order of Magnitude (ROM) cost estimate for the scope of the proposed contribution to the design, fabrication, and testing of the technology and/or associated hardware.  This ROM will not be considered a binding commitment, as the design, role and approach will change as the concept matures but will serve as a consideration during the partnership evaluation. 

5) The missions will be very cost sensitive; list ideas and methods of keeping costs low and the risk of cost growth low.

5.0 Additional Information
For development support, the respondent can provide any additional relevant information and technical details for which his/her organization, and any partners/vendors proposed, can contribute to the technology demonstration concept. Also, identify any other ideas and related activities, which the respondent is or has been involved with, and the significance of that activity to the target technology contributions on this proposal.
6.0 General Instructions for POD Response

There are no plans to provide additional details on the proposed mission beyond those already included in Section 3.0 and 4.0 of this POD unless requested. For purposes of this partnership opportunity, the contact is Caitlin Eubank Bacha (caitlin.bacha@nasa.gov, 301-286-6217). The backup contact is John C. Adams (john.c.adams@nasa.gov, 301-286-2618).
Electronic responses to the Partnership Opportunity Document shall:

1) Not exceed 30 power point slides (unlimited backup material). The font size for the text shall be no smaller than 12 point.

2) Address all requirements described in this document.

3) Provide a Point of Contact to address questions from NASA.

Responses will be treated as proprietary information and controlled as such.

The respondents shall deliver an electronic version of the requested information in a presentation format. Potential partners shall deliver their responses by 5 p.m. (Eastern Time) on February 29, 2012. 

Please provide email response to:

Caitlin Eubank Bacha
caitlin.bacha@nasa.gov
Mail Code 597

Building 11, Room C116C

Goddard Space Flight Center

Greenbelt, MD 20771

301-286-6217

7.0 Selection Criteria for Awarding Partnership Opportunity

All potential partners must respond to Section 3 and Section 4 of this POD.  The responses shall serve as the basis for selection.  We will evaluate the responses based on completeness, credibility, and ability to meet NASA’s overall TDM requirements.  The requirements from Section 3 and Section 4 and their respective weights are listed here:

Proposal/Pre-selection Support (50 points)
· Experience (and Team skills) and past performance in proposal phases. 

· Resource commitment for study and proposal phases.
· Identification and description of key critical areas.
· Demonstrate understanding of and solution capabilities for potential risks and anomalies for the proposed hydrazine replacement propulsion technology.
· Identification of potential study topics related to the propulsion technology demonstration.

· Compatibility of technology with requirements of the BAA. 
Development Support (50 points)
· Reasonableness of cost and schedule estimates.
· Experience and past performance in development phases.

· Past ability to mature, test and develop similar systems.

· Cost control measures.

· Reasonableness of design and modeling capabilities to support the effort.

· Reasonableness of testing facilities to support the effort.

· Ability to survive and operate in target environment. 

· Ability to meet or simplify other mission requirements or challenges the respondent identifies.
8.0 Acronyms List

NASA
  
National Aeronautics and Space Administration

GSFC

Goddard Space Flight Center

POC

Point of Contact

POD

Partnership Opportunity Document

ROM

Rough Order of Magnitude

SOW

Statement Of Work

TBD

To Be Determined
TRL

Technology Readiness Level
OCT 

Office of the Chief Technologist 
BAA 

Broad Agency Announcement 
PI

Principal Investigator

TDM

Technology Demonstration Mission
APPENDIX A:  Technology Readiness Level Descriptions

The Technology Readiness Level 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.
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