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THE SINGLE-PERSON SPACECRAFT IS IDEAL FOR COMMERCIAL EVA

Abstract

Commercial EVA will most likely look different than traditional suited operations. The Single-Person
Spacecraft (SPS) is a promising alternative providing capabilities, efficiency, and a cost savings not possible
with the current or planned solutions. For example, the SPS propulsion system enables rapid translation to
areas inaccessible by suited astronauts. Also, SPS pilots do not need to pre-breathe or use an airlock which
means the system is lighter and they can be outdoors in about 10 minutes versus the average 58 hours
for suited astronauts. Particularly attractive for commercial operations is the operational cost saving of ap-
proximately 1.3MperEV A.SPSperformanceisanotherimportantasset.Becauseoflimitedbreathingoxygenandelectricalpower, spacewalkingisalwaystimeconstrained.Suitedastronautsconsumepreciousresourcestranslatinghand−
over−handwhereastheSPSfliesdirectlytothesite.Oncethere, thepilotusesadvancedroboticstoperformthetaskwhilesuitedastronautsoperatetoolswiththerestricteddexterityofpressurized,multi−
layergloves.Tofurtherimproveefficiencyatthejobsite, theSPShasalargefieldofviewforline−of−sightvisibilityandinternaldisplayslinkedtoaninformationmanagementsystem.Together, theseaffordthepilotthesituationalawarenessandonboardresourcestoconducttasksnotdesignedforon−
orbitservicing.Neutralbuoyancyusedfortrainingsuitedastronautsisexpensiveandresourceintensive.TheSPSusesflightsimulatorstoimprovethequalityandreducecommercialEV Atrainingcosts.Thisprovenapproachissafe, agile, andoperateswithoutthecertificationsandfacilityrequirementsofalargewatertank.Unlikelow−
pressure, pureoxygenatmosphereinthespacesuit, SPSpilotsoperateinalessflammableearth−like, oxygen/nitrogenenvironment.Asmallvestibuleconnectedtothehostspacecraftallowsrapidaccesstospacewithoutairlockmassandpumpingtime.TheSPSisone−
size−fits−allwhicheliminatesthehardwareinventoryandtimerequiredforon−orbitsuitsizing.ThecommercialSPShasapplicationtoabroadrangeofopportunitiesincludingtheISS,Hubble, Spacetourism, lunarGateway, andHumanmissionstoMars.ThispaperwillfurtherquantifythebenefitsofusingtheSPSforcommercialEV Aandpresentastatusofthedevelopmentprogress.Thisincludestheconstructionandsuccessfulpressuretestingofthecrewenclosure, theconstructionandoperationofaflightsimulator, andtheconstructionandtestingofthecoldgaspropulsionsystem.
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