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Partnership Opportunity Document
Lunar Dust Analysis Mission

a) Lunar Dust Powder Mechanics Studies and

b) Lunar Dust Sample Acquisition, Handling, and Distribution System
1. Background and Scope

NASA Ames Research Center (ARC) plans to develop an instrument for measuring the chemical reactivity of lunar dust, and plans to submit a proposal for this instrument development in response to the recent Stand ALone Mission of Opportunity (SALMON) Announcement of Opportunity (AO). ARC will target the “Lunar and Planetary Science Partner Missions of Opportunity” program element of the SALMON AO. The cost cap for this SALMON program element is $35 million (total mission cost). NASA expects to select multiple SALMON proposals, depending on funds available, with the commencement of funding to be in September 2009. The purpose of this partnership opportunity document (POD) is to identify two partners to support the entire mission, beginning with preparation of a NASA ARC-led proposal in response to the SALMON AO (see “Task Description”).  Specifically, ARC is looking to identify two partners to provide: 
a) Studies of lunar dust grain mechanics, to support development of lunar dust sampling hardware; and 

b) Design concepts for a lunar dust sample acquisition, handling and distribution system (L-SAHD).  If the proposal is funded, the teaming partners will also become partners in carrying out the project work.
The AO schedule is shown below:
AO release



September 3rd, 2008
Notice of Intent due


October 15th, 2008


Proposals due



December 3rd, 2008
The SALMON AO may be found on-line, at http://nspires.nasaprs.com/external/viewrepositorydocument/cmdocumentid=160495/SALMON_AO_Final.pdf 
2. Mission Description

The proposed secondary payload is designed to test the chemical reactivity of lunar dust in situ to validate Earth based research on the chemical reactivity of lunar dust but also to determine the passivation curve of lunar dust in a habitat like environment. The science package will have a nominal mission lifetime of 48 hours upon initiation of the science objectives. This response to the SALMON AO will target the “Lunar and Planetary Science Partner Missions of Opportunity” program element.
3. Task Description 
a. Lunar Dust Dynamics Modeling for L-SAHD
This POD is being issued to select a teaming partner to perform lunar dust dynamics modeling including detailed analysis of cohesion properties under reduced gravity. During the initial pre-selection proposal support phase, the partner will be required to:
· Perform powder mechanics modeling studies and advise NASA scientists and other project team members in the design of a lunar sample acquisition, handling, and distribution (L-SAHD) system.

· Attend telecons 2-3 times per week with the design team of the L-SAHD system. 
b. L-SAHD
This POD is being issued to select a teaming partner to design and develop the lunar sample acquisition, handling, and distribution (L-SAHD) system. During the initial pre-selection proposal support phase, the partner will be required to:
· Derive a set of key draft engineering requirements for the lunar sample acquisition, handling, and distribution (L-SAHD) system for the proposed instrument.
· Perform technical trade studies and provide a range of design and operational parameters for the L-SAHD system for the proposed instrument.
· Generate a system architecture for L-SAHD system for the proposed instrument, consisting of a block diagram of the main components and interfaces, and multiple concept-level point designs.

· Attend telecons approximately two times per week to discuss the proposal with other members of the proposal writing team.
For this initial pre-selection phase, there will be limited funds available to cover development of preliminary designs, participation in telecons with the science team and preparation of the response to the SALMON AO.
If the proposed mission is selected for a Phase A study, the proposal team will receive funds to conduct a Phase A study and submit a detailed proposal. The partners will receive a portion of this total to perform work as detailed in the initial proposal. The partners shall contribute to designing, documenting and costing the mission through Phase E. The period of performance of Phase A is approximately 9 months. At the end of Phase A, the science team will prepare and submit a Step 2 proposal to NASA HQ. If the proposed mission is selected, the team will implement the mission according to the Step 2 proposal. 
4. Potential Partner Requirements
a. Lunar Dust Grain Dynamics
Potential partner must:

· demonstrate expertise in powder dynamics and fine grain material dynamics.

· have documented experience in the analysis powder cohesion, compressibility, and flowability, including failure envelope and avalanche behavior, including experience in the analysis of low-stress compaction of micron-scale powders. 

· have documented experience in experimental methods and computer simulation methods for analyzing lunar regolith properties under lunar gravity conditions.
· demonstrate expertise  in methods for aliquotting small quantities of powders  in a highly reproducible manner.

· have a proven track record of publications in the field of grainflow or powder mechanics, with at least 2 publications that involve analysis of lunar regolith properties in the last five years.

b. L-SAHD

Potential partner must:

· demonstrate expertise in the field of space instrument design and fabrication, with a proven track record of developing TRL-8 and TRL-9 hardware. 

· have experience in providing precision robotic arms to meet space science requirements, including successful deployment to planetary surfaces (a minimum of 3 successful deployments).
· have a proven track record in the development of planetary surface sampling technology (regolith sampling) involving robotic arms, including successful deployment to planetary surfaces.
5. POD Response Instructions
In every case, the potential partners must meet the requirements listed in section 4, either subsection a or b, as appropriate.
The potential partners shall:
· Provide a 2-6 page written response document, in narrative form (in a MS Word file) that describes the qualifications of the potential partner company to perform the proposed work. 
1. For 4a (Lunar Dust Dynamics) this will include a list of relevant peer-reviewed publications in the field of fine powder dynamics.
2. For 4b (L-SAHD) this will include documentation of prior experience in deployment of robotic arms on planetary surfaces. Images of successfully developed hardware, with explanatory captions, should be included in this response document.
· For 4b (L-SAHD) provide in the written response POC information for NASA or Department of Defense project managers who can verify successful execution of past space hardware development projects.
· All responders, provide a description of the qualifications of the key individuals that would support the project.
· All responsers, provide a detailed budget outlining estimated costs for the pre-selection phase, phase A and phases B through E. 

6. General Instructions for POD Response

Potential partners are asked to contact ARC within one (1) week after release of this document. This contact shall not be considered binding, but shall serve to help disseminate all relevant information to potential partners. Potential partners should submit questions – by email only – by 12:00 Noon Pacific Standard Time on September 26, 2008. All questions and answers will be sent to those who express a desire to respond, while the source of the questions shall be held confidential. For purposes of this POD, the NASA point of contact (POC) is Rachel Khattab Rachel.Khattab@nasa.gov. Only e-mail questions will be accepted. The e-mails should include “Lunar Dust SALMON POD” in the subject line.
Written responses to the POD shall be emailed to Rachel.Khattab@nasa.gov by 5:00 p.m. (Pacific Standard Time) on October 3, 2008. 

Written responses to the POD shall:

1) Not exceed 6 pages in length in a Word document as an e-mail attachment. 
2) Use a font size of 12 or larger.

3) Address all requirements described in this document.

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

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

7. Selection Criteria for Awarding Partnership Opportunity

All potential partners must fully meet the requirements of Section 4a or 4b of this POD. The responses will serve as the basis for selection. 
ARC will evaluate the responses to the Dust Dynamics partnership opportunity (section 4a) and select a partner based on completeness and credibility, weighted as follows:

35%: Expertise in the field of grain dynamics and modeling;
35%: Proven track record in the form of peer reviewed publications; 
30%: Proven track record in dealing with the problem of aliquotting powder samples reproducibly.
ARC will evaluate the responses to the L-SAHD partnership opportunity (section 4b) and select a partner based on completeness and credibility, weighted as follows:

15%: Expertise in the field of space instrument design and fabrication;
50%: Experience in providing precision robotic arms to meet space science requirements,

 including successful deployment to planetary surfaces (a minimum of 3 successful

 deployments);
35%: Proven track record in the development of planetary surface sampling technology

 involving robotic arms.

7. Acronyms List
AO

Announcement of Opportunity
ARC

Ames Research Center

L-SAHD 
Lunar Sample Acquisition, Handling, and Distribution

NASA

National Aeronautics and Space Administration

POC

Point of Contact

POD

Partnership Opportunity Document

SALMON 
Stand ALone Mission of Opportunity
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