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Introduction: The proposed Lunergy one-mega-

watt electric (MWe) utility uses a modular hybrid archi-
tecture combining nuclear fission and solar power with 
centralized energy storage, microwave power beaming, 
and high voltage direct current (HVDC) distribution. 

Operating Environment: The Lunergy system is 
designed for lunar South Pole conditions to support 
NASA Artemis and commercial users requiring contin-
uous power throughout the lunar day and night.  Cus-
tomers may include exploration, in-situ industrial and 
mining operations, research, habitation, vehicle re-
charging, medical, educational or other commercial or 
government facilities 

Service Model:  Lunergy is designed to deliver 
power as a service (PaaS) with guaranteed availabil-
ity.[1] Customers can “plug” into Lunergy’s grid in-
stead of fielding their own power systems. 

Growth Path: Phase 1 of Lunergy will support 
early Artemis or Commercial Lunar Payload Services 
(CLPS) users with electricity delivery up to 100 kWe.  
Phase 2 would provide ~200 kWe, with continuous ex-
pansion continuing.  System architecture in modular 
blocks will scale towards megawatt-class power and 
broader industrial development.   

Core Technical Architecture:   
Hybrid Generation: Baseload will be provided by 

scalable 100 kWe or larger fission surface power (FSP) 
nodes.[2] Vertical Solar Array Technology (VAST) [3] 
will be fielded on high-illumination ridges to add sup-
plemental power and resilience during early phases. 

 

  
 
Power Backbone: All power source output is condi-

tioned onto a site-wide HVDC backbone of at least 10 

kVe for efficient, low-loss transmission and straightfor-
ward DC source and sink integration. 

Resilient Energy Storage:  A centralized Regenera-
tive Fuel Cell (RFC) and Li-ion buffer, completed by 
distributed node 15-20 kWe batteries, shifts daytime ex-
cess power production to night operations, riding out 
transient power distribution and supporting “black 
start.” [4] 

Hybrid Distribution:  The distribution system con-
sists of 1) Microwave Power Transmission (MWPT): 
microwave phased-array transmitters beaming power to 
line-of-sight (LOS) rectenna receivers which supply to 
30 kWe DC power to customer rectenna pads; 2) Fixed 
Nodes: supplied by possibly buried HVDC cabling to 
deliver bulk power from power supply to storage, [5] 
and from rectennas to stationary customer sites and grid 
nodes; 3) Universal Modular Interface Converters 
(UMIC) convert RF to DC from and to Lunergy nodes. 

Subsystem Descriptions:  
Power Generation Subsystem: FSP plus polar ridge 

VSAT solar arrays export HVDC to Lunergy power 
transformer and conditioning subsystem 

Power Transformation and Conditioning Subsys-
tem: front-end conversion and protection for reactor, so-
lar, and rectennas converts power to ≥ 10 kVe HVDC. 

 Energy Storage Subsystem: central hub is RFC + 
Li-ion hybrid with distributed 15-20 kWe battery nodes 
for eclipse continuity and for black-start, fault recovery 
and power grid integration 

Energy Transmission Subsystem:  MWPT (“Power 
Beaming”) using phased array transmitters [6] at 5.8 
GHz [7] beaming conditioned power to rectenna pads (≥ 
30 kWe each) with backup cabling to customer sites 

HVDC Backbone and Converter Stations: 10 kVe 
aluminum backbone with solid-state breakers; dc to dc 
stations step voltage for zones and feeds subsystems 
from power generation and storage nodes 

Customer Distribution Subsystem: Local HVDC 
nodes with solid-state protection and standardized elec-
trical grid ties. (Customers provide local connection 
hardware for distribution around local campuses) 

Command, Control and Safety:  Command Control 
(C2), electric grid management and Fault Detection, Iso-
lation and Recovery (FDIR) regulate all Lunergy sub-
systems.[8] 
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Support and Maintenance:  Periodic and responsive 
maintenance, spares and procedures using a “3 Laws”-
compliant [9] AI-enabled semi-autonomous robotic 
workforce.  The robotic workforce will provide on-site 
inspection and repair with C2 via Earth-based teleoper-
ations to maximize system availability (A0) 

 
 
References: 
[1] J.T. Csank (2024). Enabling universal access to 

power on the lunar surface. 75th International Astronau-
tical Conference. [2] NASA (2025) Fission Surface 
Power System—Second Draft Announcement for Part-
nership Proposals. https://sam.gov/workspace/con-
tract/opp/f653f35bd 344451d990625943861caa0/view. 
[3] S. Belbin, C. Mills, R. Chan (2024). Government 
Reference Design of the Vertical Solar Array Technol-
ogy Demonstrator. https://ntrs.nasa.gov/api/citations/ 
20240004914/downloads/VSAT%20Mechanisms%20 
Abstract%2020240418.pdf [4] A. Marcinkowski, et al 
(2023). Lunar Surface Power Architecture Concepts. 
2023 IEEE Aerospace Conference. [5] D. Saha and M 
Ghassemo (2024)). Designing high-power density 
MVDC bipolar power cables for power transmission on 
the moon. IEEE Transactions on Aerospace and Elec-
tronic Systems [6] R.R. Romanofsky (2012). Chapter 
24: Array Phase Shifters: Theory and Technology; In-
tegrated Ferroelectrics. [7] P. Jaffe. (2025) Power 
Beaming: History, Theory and Practice. [8] D Saha 
(2023). Siting, Sizing and Energy Management System 
for Future Manned Lunar Microgrids. [9] I. Asimov 
(1950). I, Robot. 

 
 
 
 
 
 
 
 
 
 
  


