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ABSTRACT 

A well-known hazard associated with exposure to the space environment is the risk of vehicle failure due to 

an impact from a micrometeoroid and orbital debris (MMOD) particle. Among the vehicles of importance to NASA 

is the extravehicular mobility unit (EMU) “space-suit” used while performing a US extravehicular activity (EVA). 

An EMU impact is of great concern as a large leak could prevent an astronaut from safely reaching the airlock in 

time resulting in a loss of life. For this reason, a risk assessment is provided to the EVA office at the Johnson Space 

Center (JSC) prior to certification of readiness for each US EVA. 

US EVA risk assessments to date use the ORDEM 3.0 orbital debris and the MEM R2 meteoroid 

environment models. As can be seen in the ORDEM 3.0/MEM R2 risk contour (Figure 1), the EVA risk assessment 

indicates that the gloves, arms and legs are the riskiest regions of the EMU with respect to failures as a result of 

MMOD. For each EVA worksite, the body orientation with respect to the MMOD environment and “shadowing” 

from nearby spacecraft structure can reduce the risk to these more vulnerable regions of the EMU. Updates to the 

environment models (i.e. to the velocity, directionality and particle size distributions) will change the EMU failure 

risk. Recently released updates (ORDEM 3.1 and MEM R3) to both environment models therefore necessitates a 

comparison of the risk change between the models. 

 

 

Figure 1 Extravehicular Mobility Unit MMOD Risk Plot (red areas = higher risk, blue areas = lower risk) 
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