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http://jhuapl.edu


Today’s Agenda
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• LSIC community 
• Communication updates

- Google docs
- LinkedIn group

• Content from STMD
- STMD capability developments for context
- LuSTR update

• Reference missions 
• Formation of surface power subgroups

- Structure and activities

• Focus Group Goal 

• Next telecon:
- Discussion of inter-relationships between focus groups (prepare questions for other focus areas)
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LSIC Community
1. Harness the creativity, energy and 

resources of academia, industry and 
government in order for NASA to keep the 
United States at the forefront of lunar 
exploration

2. Identify lunar surface technology 
developments most in need of sponsor 
support and communicate those to NASA 

3. Provide a central resource for gathering 
and disseminating information, results, 
and documentation 
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Communication
• Slack, Mattermost are out for NASA
• APL Confluence wiki is in progress

• For now, Google docs for dynamic communication
- Comment using your full name

§ e.g., Wes Fuhrman: Generic comment content.
- Email me to create new documents

• LinkedIn group with an internal message board
- Connect to broader LSIC community 
- May be appropriate for pairing for solicitations 
- https://www.linkedin.com/groups/13861869/

• Email always an option
- Wesley.Fuhrman@jhuapl.edu
- LSIC_POWER@LISTSERV.JHUAPL.EDU
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STMD LSII Capability Development

LSII capability development spans the Technology Readiness Level (TRL) Pipeline

Excavation &
Construction

• Excavation of 
hard 
regolith/ice 
material

• Travel & 
traverse to 
mining 
locations

• Reliability & 
Maintainability 
during ops

• Material & 
Construction of 
requirements & 
standards.

• Increased 
Autonomy

Extreme 
Environments

• Enable rovers, 
manipulators, and 
other systems to 
operate in the 
lunar environment 
including lunar 
noon (150 ℃), 
night (down to       
- 180 ℃), 
day/night cycles, 
and permanently 
shadowed regions 
(down to -240 ℃).

• Develop & publish 
Lunar Surface 
External 
Environments 
User’s Guide

Dust Mitigation

• Dust tolerant 
textiles

• Filtration
• Dust Mitigation 

Structures

• Electromechanical
& Magnetics

• Surface 
Stabilization

• Nanomaterials & 
Coatings

• Adaptation of 
Terrestrial 
Technologies

• Dust Classification 
& Best Practices 
Guide

ISRU

• ISRU Scaled Pilot 
Plant 
Demonstrations

• Demonstrate 
systems for 
collecting and 
purifying water on 
the lunar surface, 
capable of scaling 
to tens of metric 
tons per month, 
operating with 
little to no human 
involvement.

• Methods for size 
sorting granular 
lunar regolith.

• Methods for 
measuring mineral 
properties/oxygen 
content before 
and after 
processing

Surface Power
• Surface Fission 

Power

• Adaptable 
Lunar Surface 
arrays

• Energy Storage 
including 
Regenerative 
Fuel Cells

• Power Beaming

• Chemical Heat 
Integrated 
Power Source

• Power 
Distribution 
Architectures

• Advanced Rover 
Energy Storage
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Extreme Access
• Sustained Surface 

Activities

• Extended Ops in 
Permanently 
Shadowed Regions

• Ingress, 
Exploration, & 
Egress of Voids

• Hazard Detection 
in all lunar 
environments & 
conditions

• Autonomous 
Operations

• Navigation with 
minimal 
infrastructure
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LuSTR
• Lunar Surface Technology Research (LuSTR)

- Academic (US) lead research with industry support (40%)
- LuSTR topic areas included two topics in ISRU and four topics in Power
- Solicitation web link: https://tinyurl.com/NASA-2020LuSTR

• Four Power Topics:
- Flexible Power Distribution for Difficult-to-Reach and Mobile Applications
- Advanced, Radiation-Tolerant Power Electronics
- Low-Temperature Batteries
- Advanced Power System Control for Interoperability

• Questions regarding topic areas can be submitted at: hq-LuSTR@mail.nasa.gov
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Discussion Section
• Any questions before moving to the more discussion-oriented portion of the telecon?
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Reference Missions
To further develop our potential architectures and road map, can we identify some 
reference missions for context. These can be based on resources, readiness, and/or need. 
Open to suggestion (i.e. let’s discuss)

• Lunar south pole outpost 
- Continued priority
- Easily related to recent solicitations

• Your ideas (or we can solicit from other focus groups)
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These are open to suggestion. We can continue discussion within the google doc.

• Architecture and road mapping (including reference missions)

• Power generation (nuclear, solar)
• Power management and distribution (transmission, standards, modularity)
• Energy storage 

• Related to other focus-groups:
• Power demands (ISRU, Excavation and Construction, etc.)
• Environmental considerations (Extreme environments, extreme access, dust 

mitigation, etc.)
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Focus Group Goal
Each focus group is charged to define a single 1-year goal. 

NASA needs power systems which can survive the lunar night and enable lunar 
exploration. The first-year goal of the surface power focus group is to:
Provide specific recommendations and a staged road map to NASA for maturing the 
power-related technologies needed to enable sustained presence, ISRU, excavation 
and construction, in the context of (TBD reference mission).
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Next telecon
• What you can do before the next Focus Group meeting, by email, Google docs, etc.

- Weigh in on Google docs: 
§ Subgroups (including cross-FG coordination)
§ Year-one goal
§ Reference missions

- Suggest additional Google Docs for other topics of interest 
- Engage on LinkedIn (e.g. for LuSTR partnerships)

• Coming up next meeting
- Circle back on above topics
- Hear from other focus groups
- More on STMD funding opportunities
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