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The JSC Flight Safety Office maintains the Significant Incidents and Close Calls in Human Spaceflight:  EVA Operations 
graphic to provide continuing visibility of the risks inherent with space exploration and to provide engineers with a 
summary of past experience.  It is hoped this information will be used to learn from the past to make present and future 
missions safer. 
 
The chart focuses solely on incidents during EVA operations on orbit and on the lunar surface.  Incidents on the chart 
resulted in or had a high likelihood for injury or death, loss of mission, or had significant relevance to future events.  The 
information is presented using a timeline format, by decade.  The number of EVA hours per decade and the cumulative 
hours for US and Russian programs are included to provide context and as a broad indication of the failure rate.   
 
The metrics in the legend show the frequency of early termination and crew injury.  Also shown are the most frequent 
types of incidents which have occurred and the perecentage of EVAs which have experienced these incidents.  Of a total 
of 358 EVAs, 127 (36%) have experienced some type of significant incident. 
 
Note:  This document is a work in progress.  It is continually under review and frequently updated.  Please direct 
comments and questions to the JSC Flight Safety Office contacts listed below. 
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Abbreviations and Acronyms 

CMG Control Moment Gyroscope JSC Johnson Space Center PFR Portable Foot Restraint 

CO2 Carbon Dioxide LEM Lunar Excursion Module PLSS Primary Life Support System 

DTO Developmental Test Objective LiOH Lithium Hydroxide RCC Reinforced Carbon-Carbon 

EMU Extravehicular Mobility Unit LRV Lunar Roving Vehicle RIP Rapid Information Page 

EV EVA Crew Member MMOD Micro-Meteoroid Orbital Debris RTV Room Temperature Vulcanizing 

EVA Extravehicular Activity MMU Manned Maneuvering Unit S&MA Safety & Mission Assurance 

GN2 Gaseous Nitrogen MWS Mini-Workstation SAFER Simplified Aid for EVA Rescue 

HCM Hand Control Module NSI NASA Standard Initiator STS Space Transportation System (aka 
Space Shuttle) 

HST Hubble Space Telescope O2 Oxygen UF Utilization Flight 

IUS Inertial Upper Stage OSMA Office of Saftey & Mission 
Assurance (NASA HQ) ULF Utilization Logistics Flight 

ISS International Space Station PAD PFR Attachment Device US United States 

IVA Intravehicular Activity     

Rapid Information Pages (RIPs) are a product of the JSC S&MA Flight Safety Office (FSO) and the FSO Support Team.  RIPs assemble 
and clarify best available data from multiple sources to help S&MA decision makers quickly develop a fully informed and holistic perspective of 
key factors involved in the risk-based decision process.  For further information, please contact: 

Nigel Packham, Ph.D., NASA 
Manager, S&MA Flight Safety Office 

JSC Safety & Mission Assurance Directorate 
Email: nigel.packham-1@nasa.gov 

Bill Wood, SAIC 
Manager, FSO Support Team 

Science Applications International Corp. 
Email: bill.m.wood@nasa.gov 

Dennis Pate, SAIC 
Assessments Specialist, FSO Support Team 

Science Applications International Corp. 
Email: dennis.w.pate@nasa.gov 
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