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Presentation Outline

ROSA Retraction Capabilities
Lunar Lander ROSA SBIR Review
Astrobotic VSAT Program
Dynetics HLS Program

Lunar Transport Vehicles

Lunar Gateway Update

f REDWIRE | BUILD ABOVE | 3



Roll-Out Solar Array (ROSA) Nomenclature

Stowed Wing : Deployed Wing

Offset or Yoke
Structure

Diode Boards

(backside)

Integrated Modular Blanket
Assembly (IMBA)

Spacecraft Root

or SADA
Interface Spacecraft Tie-
down
Interface

Mandrel Tube
Assembly

Standard Power Module (SPM)

Composite Boom (Stowed)
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ROSA Retraction Capability

* ROSA can be seamlessly adapted for retraction

functionality
— Swap rate control dampers with motorized

components
- Retraction capability showcased in 2017 on the

ISS Flight Demonstration mission
— Successful performance of three retractions

and re-deployments
- Additional ROSA models have completed over
100 cycles without any degradation in

performance

@ REDWIRE

=——

BUILD ABOVE | 5



Lunar Lander ROSA SBIR Program Overview

RedW|re recently completed NASA GRC Phase Il SBIR for Lunar Surface array

Tltle Deployable and Retractable Solar Array for Lunar Surface/Lander
Mob|I|ty Operatlons

Objectlve. Develop, build and test TRL 5/6 Lunar Surface ROSA hardware
Requirements & Objective:
3 kW wing power

50+ deployment and retraction at 15° in 1/6 G lunar gravity
Hot & cold functional testing (-40 to +60°C)

Random vibration testing (> 11.2 Grms)




Lunar Lander SBIR ROSA e

Program Overview

» Full-scale 3-kW Vertical ROSA EDU hardware built

« Forward-rolled 4" slit-tube boom design with motor driven deployment and .,;
retraction mechanism

« Blanket assemblies — 0.2 G mass simulators with three SPMs located at the = S
middle and each end

— Additional 1 G mass simulators added for vibration testing

i Stowed =g

| Deployed pamm
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Lunar Lander SBIR ROSA

Wing Size
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Lunar Lander SBIR ROSA

Vertical Deployment

Counterweight
Pulley System
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T T

Rail to adjust
deployment
angle
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Lunar Lander SBIR ROSA Tilt Capabilities
Tilt Angle Analysis

Deformed
shape
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Buckles at a tilt angle of 57.34°

3-kW Lander ROSA design capable of > 57° tilt vs. 15° requirement
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‘ Astrobotic VSAT ROSA

 Redwire partnered with Astrobotic to provide ROSAs for
NASA's Vertical Solar Array Technology (VSAT) program

« ROSA part of Astrobotic’s LunaGrid system, which will
power lunar lander which can provide wireless charging

* Program Goals:
— Build full-size 10 kW ROSA EDU
— Demonstrate 15° tilt capability
— Offset 10 m from lunar surface (approx. 19 m long wing)
— Perform thermal vacuum testing at JSC chamber

— SPM Thermal Cycle Qualification
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‘ Dynetics HLS ROSA

« Pair of ROSA wing baselined for Dynetics' Human Landing
System

— ALPACA - Autonomous Logistics Platform for All-Moon
Cargo Access
* Wing sizing comparable to DART ROSA

« Capable of retracting and re-launching from lunar surface
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LTV Applications

« ROSA considered for several Lunar Transport Vehicle (LTV) mission concepts

* Arrays would deploy to recharge batteries while parked, and retract into storage container
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' Lunar Gateway PPEROSAProgram |
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Lunar Gateway PPE ROSA Status

i ol 2

» PPE ROSA production underway for at Redwire’s
new 23,000-ft*> high-bay cleanroom in Goleta,
California

 Programis through CDR

« 3-story tall Vertical Deployment Offloader recently
completed

* Integrated Modular Blanket Assembly (IMBA)
constructions in process using SolAero Z4)J cells

+ 9" Slit Tube booms and other composites
fabricated
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Questions

Thank you for your time and consideration!

Questions or More Info: matt.lapointe@redwirespace.com
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