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Introduction:  The ability to provide power when 
and where needed is essential to virtually all aspects of 
human endeavor and enables all forms of space 
development/settlement. XISP-Inc seeks to deliver 
significant commercial value in the form of power (and 
ancillary services as applicable) to a growing number 
of customers interested in Cislunar applications.  
I. Space Power Beaming & Ancillary Services 

A. Goals and Objectives 
This payload will demonstrate the ability of Space 

Power Beaming & Ancillary Services (SPB&AS) 
technology to be used to provide wireless utility 
services (e.g., power, data, communications, 
navigation, time, heat, etc.) to multiple 
clients/customers (C/C) in the lunar environment in a 
cost and resource effective manner. 

B. Approach and Methodology 
The integrated payload will consist of a frequency 

agnostic cognitive Software Define Radio transceiver 
with a phased array gimballed switchable aperture, 
related control electronics and software with compliant 
interfaces, as well as the interface 
specifications/rectenna kits for C/C use.  The payload 
will leverage the International Space Station based 
Space-to-Space Power Beaming commercial 
Technology Development, Demonstration, and 
Deployment (TD3) mission products (i.e., hardware, 
software, data, interface kits, and operational 
experience) to deliver a space qualified surface-to-
surface compatible technology demonstration which 
will be mission enhancing/enabling for the upcoming 
lunar missions.  

SPB&AS will make use of a combination of Radio 
Frequency and Optical frequencies optimized to meet 
C/C requirements.  The C/C rectenna will be designed 
for accommodation as stand-alone deployable or 
conformal arrays or for incorporation into reflectarray 
designs accommodating photovoltaics, Rx/Tx antenna, 
rectenna elements, and RFID data logs.   

The payload will be activated and deployed after 
landing.  The transceiver will be quiescent until 
commanded to provide power & ancillary services to 
other deployed payloads (e.g., rovers, RFID impactors, 
distributed assay instruments, etc.)  The phased array 
gimballed switchable aperture, is an evolvable unit 
starting with a planar phased array, adding on a flush 
mounting gimbal when it can be accommodated, as 
well as tunable/switchable aperture elements based on 
C/C requirements.   The payload will be designed to 
multiplex the unidirectional power beam with bi-
directional ancillary services.  The payload will accept 
available input power from the landing infrastructure 
and a command data stream, the payload will accept 

telemetry and instrument data from C/C and provide 
power, commands, navigation bits, and time as needed. 

Payload delivery and integration can be supported 
as early as March 2020, with the ability to support 
subsequent incorporation as optimized infrastructure in 
future missions as warranted.  The proposed payload 
has no landing site preferences other than line of site 
access to supported C/C. 

Since the design elements of the payload will be 
based on Alpha Cube Sat and the SSPB mission flight 
test article both of which have a mass limit of 14 kg 
and a stowed volume of 6U. The payload will live 
within the other identified potential lunar lander 
accommodation capabilities. Placement of the payload 
and operational flexibility required by the C/C will 
likely impact the necessity of incorporating the add-on 
gimbal, special deployment equipment, and design of 
the switchable aperture elements.  The payload will be 
optimized to meet the C/C requirements in a 
satisfactory and sufficient manner first with additional 
performance margin added as available resources 
permit.   

C. Relevance to Lunar Surface Instruments and 
Technology Payloads 

The availability of power and ancillary services 
(e.g., communications, data, navigation, time, etc.)  is 
essential to most if not all aspects of lunar operations.  
The unbundling of space electrical power systems (i.e., 
separation of power generation, transmission, 
distribution, control, and loads) affords opportunities 
for redistribution of mass, overall volume, surface 
area, and complexity which can be mission 
enhancing/enabling.  Accordingly, this work is directly 
relevant to Power Generation, Distribution, and Energy 
Storage, and supports all the other stated areas of 
interest for technology demonstrations. 
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