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Title of the Work

“Alternative Radioisotope Power Source for the Lunar Surface”

Background

The International Lunar Network (ILN) is envisioned to be a network of small, instrumented spacecraft strategically distributed around the surface of the moon.  The first two elements of the lunar network are scheduled to be launched by NASA no earlier than 2012 and no later than 2014.  An international Science Definition Team (SDT) is evaluating potential landing sites and instrument requirements, while other teams are evaluating spacecraft systems, deployment options, and mission operations.  In parallel with these evaluations, a preliminary analysis of power system options has been requested in order to narrow the range of possible technologies for use on the first set of ILN spacecraft.
The objective of the power system analysis is to arrive at a high-level recommendation of power system options for the first set of ILN spacecraft, taking into account the potential site locations currently being considered by the Science Definition team.  The analysis effort will document the criteria used to determine viable and non-viable power system options.  Presently solar cells, fuel cells, and Radioisotope Power Systems (RPS) are the preliminary power system options.

The work described in this document specifically focuses on a subset of the activities related to the evaluation of the alternative RPS’s 

Description of the Work

1.0  Power Systems – RPS: A parametric analysis should be performed to estimate the mass and volume and power output for radioisotope power systems using a single GPHS module.  Find maximum practical output electrical power levels from the single GPHS/thermocouple designs.
1.1. Using the MMRTG as the baseline, estimate the mass, volume and performance of a single GPHS/MMRTG system in the lunar environment.  
1.2. Using the RTG as the baseline, estimate the mass, volume and performance of a single GPHS/MMRTG system in the lunar environment

1.3 Develop concepts to thermally couple the GPHS system to the spacecraft to provide heat

1.4. Support GRC in the design of a single GPHS Stirling Systems

1.5 Include in all of these studies prediction of thermocouple performance degradation, isotope decay and environment

2.0 Evaluate the issues and effort to acquire launch acceptance for altered designs of the RTG and for using a Minotaur launch vehicle

3.0 Provide an overview of the development, test, and qualification activities required to provide a flight qualified solar array power system within the anticipated 2012-2014 time frame. 
4.0 Provide a top-level assessment as to the potential for using alternative isotopes as a substitute for Pu-238 in future missions; evaluate power output, mass, and volume.

5.0 Provide a top-level estimate for associated cost and schedule for two identical flight units for both a RTG and MMRTG systems
Performance Schedule
The period of performance for this work is from August 1 through December 1 2008.  Other important dates are:

August 18, 2008—due date for interim results of the said work

September 19, 2008—due date for the final report and all deliverables

December 01, 2008—due date for residual results

Deliverables

1. Schematics and drawings

2. Data (Numerical, text, graphical, and audiovisual)

3. An interim report, due August 18, 2008, outlining the interim results and conclusion 

4. Final report, due September 19, 2008, containing analysis, design, findings, results, and recommendations

5. A set of Power Point briefing charts summarizing the content of the final report

6. Conduct and participate telephone sessions for information exchange

7. All residual findings, results, and recommendations are due on December 01, 2008

