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Legend
Abbreviations and Acronyms
Crew Injury/lliness . Apollo 10 5/22/1969 /. AC Air Conditioner
Loss of Crew and/or Loss of Relq’rede?,rel::currlng Switch misconfiguration resulted S 2 S N .
Vehicle or Mission in lunar module control problems. " ) e APU Auxiliary Power Unit
Crew: 2 BMP  Microimpurities Removal System (Russian)
x SR-71 X-15 Soyuz 1 Apollo 1 Soyuz 11 Challenger Columbia CDRA  Carbon Dioxide Removal System
» CMG  Confrol Management Gyroscope
STS-110 4/8/2002 Progress M-12M (44P) 8/24/2011 . ) i
o109 35152002 Anomaly in fusl pressurization system led EVA Incidents Summary (1965-2014) . Soyuz TM-5 9/6/1988 | | | CO Carbon Monoxide
STS-108 12/5/2001 fo shutdown of 3 stage engine. Vehicle O Two de-orbit attempts failed. Crew confined to DM due Service/Descent Module Separation Failures CO Carbon Dioxide
. failed to reach orbit. < to OM being jettisoned prior to 15t de-orbit attempt. Crew (1961-2008) 2
Incorrect adjustments to the : i - 13 EVA lted | iUy D : . PPN
controller software resulted in SSME Crew: 0 Loss of Vehicle/Mission sresulted in crew injury: Apolio 14 1/31/1971 S prevented erroneous firing of SM separation pyrotechnics. DM Descent Module
underperformance. STS-117 6/8/2007 Gemini 10, Apolio 17, Salyut 7 PE-1, Multiple failed docking attempits. Crew: 2 Soyuz TMA-11 (133) STV TR008 EMU Extravehicular Mobility Unit
Crew: 7 Thermal blanket damage. EVA performed Salyut 7 VE-3, STS-61-B EVAS 1&2, Contingency procedures Soyuz T-11 10/2/1984 Er(ﬂllssglgﬁhcl)??n?eﬁggé (?grd IGOTndlng overaldl Y
' o N damage. STS-37, Mir PE-9, STS-63, STS-97/4A, developed to mitigate risk of Partial failure of atmospheric entry control system. Crew: 3 o=k Sy Ty (1) EPS Electrical Power System
STS-91 6/2/1998 | Crew:/ STS-100/6A EVAs 18.2, STS-134/ULF6 recurring docking anomaly. Crew: 3 ' i :
Main engine pr re chamber sensor STS-114 5/26/2005 bocking successful Soyuz TMA-10 (14S) 10/21/2007 Crew: 3 EV Extravehicular
fo?ljédelf%rl oecgu?rsesgl %’?erglogice esrforSO * Bird strike on External Tank. Crew: 3 soyuz 33 4/12/1979 ’ . FGB Functional Cargo Block (RUSSiCIﬂ)
may have triggered at RTLS. * Loss of foam from External Tank PAL ramp. Abollo 13 4/13/1970 Medical Evacuations (1976-1987) Backup engine burned 25 seconds too long on Soyuz 5 1/18/1969  Crew: 2 d
Crew: 6 * TPS gap filers protruding. Removed during See the Significant Incidents in EVA Operations polio ir EO-2 19 . 9 ) ] de-orbit. Ballistic entry. Voskhod 2 3/19/1965 Crew: 1 FSO F|Igh1’ SCIfeTy Office
third mission EVA. L Graphic for more details. Explosion due to electrical MINEO-2, | 87 Crewl. Crew: 2 . -
Soyuz TM-9 2/11/1990 . I(\)/}ISTSI\A?(?I\%IQncgorr%SFlDJrlj)erT(]jlsll?ﬁgeJTehCeh(E)'Pfgl;\/\?gl% (spaceflight.nasa.gov/outreach/readersroom.html) short. Loss of O, and EPS. %g?jli:ec?l ggﬁglﬁggy due fo Skylab 4 2/8/1974 Vostok 5 6/19/1963 Crew: 1 GIRA Gdlley lodine Removal Assembly
DM insulation torn loose on ascent; separation bolf function dnd damaging Crew: 3 Loss of Mission Salyut 7, 1985, Crew: 3 Incomrect circuit breakers opened, resulfing in the loss of Vostok 2 8/7/1761 Crew: | GPC General Purpose Computer
. . / secondary structure and a thermal : SN the automatic control. .
contingency EVA repair. Sarket One refurned with visiting crew Vostok 1 4/12/1961 Crew: | cpe .
Crew: 2 R due to medical condition. Crew: 3 GPS Global Positioning System
' Crew: 7 Salyut 5, 8/25/1976, Crew: 2 Soyuz 11 6/30/1971 ! v
SRB Seal Events (1981-1996) STS-93 7/23/1999 Early return of crew due to health Pyrotechnic system failure resulted in crew module 2 yarogen
L stieg e S SR T Coarolier A and > o 32?553??522‘;552%?”" foxic rapid depress. IPS Eniry Events (1981-2003) IMU Inertial Measurement Unit
STS-51L (Challenger) 1/28/1986 SSME3 Confroller B o ' Crew: 3 Loss of Crew _ .
- - Ny > i $TS-107 (Columbia 2/1/2003
SRE sealiaiivre: + SSME3 H, leak: early LOX depletion and S Apollo 11 7/21/1969 e Crew lliness S e Unimked. Wit : : :  ebrie ot .k/ ! 59 International space station
Crew: 7 Loss of Crew shutdown. Xe) Engine arm circuit breaker knob broke 2 e T SATE UPIRked, Crew MANUAly comecte "cn;lggle oA s de CE ITCS Internal Thermal Control System
Crew: o S off. Circuit breaker successfully reset O v TgnT protie. o e R PSSR S S O
Other SRB gas sealing anomalies: STS-2 O allowing ascent Y < Crew: 2 A Slré‘lllarst?rlspc;dsr%rr;g fg%msl(;)sss.rs 59 KOH Pofassium Hydroxide
P . ‘ & Gemini 4 6/7/1965 SN Gl SLemrl, o e, Sllomalll, SISy
6,41B,41C, 41D, 51C, 51D, 51B, 51G, 51F, . - - AL
511 510 61A. 61B. 61C, 42, 71, 70, 78 e Crew: 2 Erroneous entry data uplinked; crew manually corrected $T5-62, and ST1S-112 LH, Liquid Hydrogen
STS-51F 7/29/1985 ﬁLs;sz;-A flame Trenchss/u?:‘]]érzeogS ?:?gjvﬂ th proflle. SLE Y I B (ETET LOC  Loss of Crew
Temperature sensor problems resulted in significant damage causing Voskhod 2 3/19/1965 STS-51D 4/19/1985 LOV Loss of Vehicle
SSMET shutdown at T+5:45. about 3,500 refractory bricks to " Automatic descent system malfunctioned. Issues with .
Crew: 7 Abort To Orbit ﬁgnbclcﬁv\j\/ngﬁwoy from fhe flame EO rTh O rb IT molnuolden’rry resulted in off-target, rough terrain landing. P:S bur;—’rhrough on left outboard elevon. LOX Liquid Oxygen
: ' Delayed crew recovery. rew: . : :
Crew: 7 MDF Minimum Duration Flight
Soyuz 18-1(18a) 4/5/1975 Crew: 2
- STS-95 10/29/1998 Mercury MA-7 5/24/1962 O] . | 4/14/1981 MetOx Metal Oxide
E'r%drff%ﬁﬂ fhaeugfddsféezggfmﬂon Drag chute door separafed Pitch hgrizon scanner failed, resulting in manual entry Relmeneinel melin eheling) geel eerviepee
bol’g, resulting in the inob%i’ry to fire the oliing lOU-nCthWd ImpeSiee 6) and off-target landing. Delayed crew recovery. e 1 Sy lnsehing: MMOD Micro-Meteoroid Orbital Debris
Termaining ones. Stagingliailurs ?CIII’] .englne ell. ISS Increment 38 12/11/2013 |SS Increment 2 4/24/2001 STS-44 11/24/1991  Mir Collision Events (1994-1997) Fire/Overheating Events /}J/ Crew: | Crew: 2 N O Nitroaen Tetroxide
resulted in abort sequence being used e 7 ITCS configuration errors resulted il fall Failure of IMU 2 caused MDF fo be 1971-2008 _ I .. 274 g
t T=295 d Oth ficant t deb in near freezing and potential olure of ol 5.5 command anc declared. 10-d ission shortened t Mir 6/25/1997 ISS, 10/10/2008, Crew: 3 Mercury MA-6 2/20/1962 O SETIrEET SIS WS Cleriel e NS| NASA Standard Initiat
ar 1= seconas. er significant ascent debris control computers on ISS. eclared. 1U-aay mission snorfenead 1o ' ' ' ' ina- indi i ' o naarda Inifi r
Crew: 2 Loss of Vehicle/Mission events r?qve occurred on: rupture of water-fo-ammonia heat . 14 ¥ /7 days. Progress M-34 colided with Mir. 153, 9/18/2006, Crew: 3° ng’rlfgplccjl?:clilIi?wg|okl)odcgel?:fs;“ccl?)Jrr%rclIc%gt?’:icl)erwc.JI 1o entry wiih 55_6}4] & 9l ?I 22' 28, 40, ’r42, d45’r oned o
STS-116 and STS-125 (e:xchoréwger. Crew: 6 Minimum Duration Flight Spekirpressure shellupfured. 9, SIACE, Clrew: 2 Crew: ] ost severe file damage 1o date. O, Oxygen
Apollo 13 4/11/1970 rew: STS-99 2/2000 PEKIr module isolarea. Lanles o o .
2nd stage center engine shutdown due Late Release Orbiter Tyvek S High bacterial count in postflight STS-32 : 1/9/1990 through hatchway impeded Mir : 2/26/1998 OM Oribital Module
et Covers oyuz TMA-18 (2253) 9/23/2010 . Erroneous state vector up-linked to flight hatch closing Overheating BMP beds produce .
fo pogo oscillations. = First attempt to separate from 1SS sample after GIRA installed to control system, causing immediate and , ‘ - hedalth-threatening level of CO. STS-134 6/1/2011 Soyuz Landing Events (1967-1993) OSMA Office of Safety & Mission Assurance
: STS-114, 115, 118, 119, 124, 126 . : removed iodine. : ; Mir Crew: 3 Collision Crew: 2 Brief fire observed between the left ) - .
Crew: 3 failed; I35 crew succeeded in unpredictaple affitude control problems. main landing gear tires during runway Soyuz TM-15 2/1/1993 PAL Protuberance Air Load
bypassing faulty sensor. Crew: 6 Crew: 3 Loss of Attitude Control Mir* 2 et
Apollo 12 11/14/1969 . : ir /24/1997 rollout. Rolled down hillside. : .
Ligphmmg e /14/ é Crew: Soyuz 3, 1SS 3 ISS, Flight 2A.1 5/1999  STS-9 12/8/1983 Mir 8/30/1994 Chemical oxygen generator Crew: 7 Crew: 2 PASS Primary Avionics Software System
Crew: 3 ) ISS, Increment 17 4/30/2008 Crew sickened in FGB; likely a Two GPCs failed during reconfiguration Progress M-24 collided with Mir gFO(?)5fo|Iure resulted in fire. STS-108 12/17/2001 T 8/10/1992 PPCO, Partial Pressure of Carbon Dioxide
O()) Freon 218 leaked from SM AC. result of high Iocqllzed CO, levels for entry. One GPC could not be dgrmg second docking o’r’remp’r. rew. Violation of minimum landing weather 4 o ]
Gemini 10 7/18/1966 < Crew: 3 due fo poor ventilation. recovered. il ez 2 Celien Mir, 10/1994, Crew: 6 requirements. j%?{]ﬂ]'ggdgggdﬂﬁgggs'ﬁgﬁgUTS " RCS  Reaction Confrol System/Subsystem
1 stage oxidizer tank exploded at staging. ISS Increment 15 6/10-6/18/2007 crew:/ Crew: 3 Mir 1/14/1994 SIS, @117, SIS 77 Crew: 7 use tools to pry open. RMS Remote Manipulator System
No discernable effects. Nominal ascent. Power switch failures caused loss STS-95 10/29/1998  STS-2 11/12/1981 Soyuz TM-17 collided twice with STS-35, 12/1990, Cre\{v. Z STS-90 5/3/1998 Crew: 3 RTLS Ret o L A Sit
Crew: 2 of ISS propulsive attitude control Preflight sterilization process e Failure of fuel cell resulted in a MDF Mir during undocking. gg:?ﬁ{;ggcycferawﬁ Hard, fast landing due fo human s M-12 10/10/1991 erm 1o taunch »ite
capability. chemically altered the Low Oeing declared. Crew: Soyuz 2, Mir 3 Collision Solyul’r 7 9/1982. Crow: 3 fﬂCIﬁrslﬁng.rogUe wind gust. Hardest oyuz IW- /10/ SFOG Solid Fuel Oxygen Generator
Crew: 10 lodine Residual System resulting * The fuel cell failure also resulted Sql ’ré' 1970 C .3- shuttle landing. Hard |mpo<‘:"r. News ’reom”repor’red o
' in contaminated drinking water. in hydrogen in the drinking water alyuto, o SIS Crew: 7 capsule as “very dented. S&MA Safety & Mission Assurance
3T13-112 10/7/2002 ISS, Increment 13 8/2006 Crew:7 leading to crew dehydration. Salyut 1, 6/1971, Crew: 3 STS-37 4/11/1991 Crew: 3 SM Service Modul
T-0 umbilical issues resulted in none of - : Crew: 2 Mission Terminated *toxic b ducts rel d ) . : ervice Mmodadule
the system A pyrotechnic charges firing. Triol coolant leak in SM. STS-87 11/21/1997 oxic pbyproducts release Several factors contributed to @ .
Crew: 4 Crew: 3 Spartan satelite deployed Soyuz 33 4/12/1979 'T%Vevfi?ees"gglgagﬂﬂg f&r?v‘;%eTOpT”ﬂefo SoyuzTM-7 4/27/1989 SRB Solid Rocket Booster
ISS, Increment 10 2/2005 without proper activation. Main engine anomaly caused final : . : Ay Double-impact “hard landing.” : :
STS-61C 1/6/1986 ' / Docking Anomalies backup landing location. ; SSME  Space Shuttle Main Engine
. - : : Recapture with RMS unsuccessful. rendezvous aborf. O , . Crew: 2 Crew Injury (1)
Potential acid preservative aerosol . STS-133 2/26/2011 Crew: 5 Low Energy Landin
System configuration errors resulted from RUSS inall Later captured by EVA crew. Crew: 2 Loss of Mission /26/ JY 9 SSP Space Shuttle Program
ig Inofclj_\C/)eXrTeml drolnhbo%Ig Okf ]4'0%3 escape from kussian urinat. Crew: & Experienced significant misalignment between orbiter and ISS during (3) STS-51D 4/19/1985
hcivoe resul’rperg %Ug?rdr:/sv—lﬁl\(’rzlor\?’ficc):UAbor’r Crew: 2 ' Soyuz 21 8/24/1976  post-capture free drift due to gravity-gradient-induced motion. Soyuz TM-25 8/17/1997 O Right brake failed (locked up) causing SoyuzT-7 12/10/1982 STS Space Transportation System
Landing 1SS, Increment 5&6 mid-2002-2/03  Mir 7/17/1997  Separation from Salyut failed; ground Crew: 6 Cand . o blowout of inboard tire and significant Landed on hillside and rolied :
' ' . . - - anding rockets fired af heat shield damage to outboard fire. downhill. One cosmonaut thrown TPS Thermal Protection System
Crew: 7 X-153-65-97 11/15/1967 Formaldehyde periodically Acadep’rol UﬂIO|U99IQ|9 ?fd ’r %‘?Q@S”d succeeded in opening STS-130 2/10/2010 separafion rather than at landing. 2‘_ CreW'g7 from seat. .
) ) Faxe rael| qbert @l mre exceeded long-term limifs. COMPUTET POWET CAbie 1ed 10 ' Experienced significant misalignment between orbiter and 1SS during Crew: 3 : Crew: 2 Us. United Stafes
On-pad Aborl Events (1984-1993) error led to loss of control Crew: 3-10 'ggigrgﬁ'mde confrol and loss of  Crew: 2 post-capture free drift due to gravity-gradient-induced motion. Apollo ASTP 7/24/1975 STS-9 i ~ 12/8/1983
STS-41D 6/26/1984 at 230,000 feet. First U.S. - e 1 4/23/1967  Crew: 6 , , A.Two APUs caught fire during rollout. Soyuz 36 7/31/1980 i i
Following a pad abort, LH, leaked from spaceflight fatality. ISS, Increment 2-4 4/2001-3/2002  Crew: 3 Foaltjjrzes o ST e e ond/ / Hé?“i'%nczfévfgfgueggw B. GPC failed on touchdown. Landing rockets failed to fire htt \-//Ij” e fo\ S}f’\r e SF;OCTG ﬂlgh:; eggers Roomhf |
?ﬁg\g?bir’reesrumng in afire af the base of Crew: 1 Loss of Crew Freon 218 leaked from SM AC. STS-83 4/6/1997 electrical power systems resulted in Soyuz T-8 4/22/1983 CreSV' 3 S C.Incorrect fight control resulting in ~30 g impact. (http://spacefig NOA.JOV/OUIISACH/ISAASISIOO. mi)
Crew: 6 Crew: 3 - ilure of fuel cell number 2 a loss of mission. The launch of the Loss of rendezvous antenna prevented docking. ' il rechannelization on rollout. Crew: 2 for the lafest version of the Significant Incidents and
ov: ISS, Increment 4 2/2002 5 jted in MDF being declared. m’rerkw)céeciljdocklng VGG, SO 2, Widl: Crew: Soyuz 3 Loss of Mission Mercury MA-7 5/24/1962 Crew: 6 - - e Close Calls in Human Spaceflight chart.
SoyuzT-10-1(T-10a) 9/26/1983 MetOx regeneration caused The 15-day mission was >CrIbbed. o RCS depletion at 80,000 ft. STS-:} o | 3/30/1982 oyuz ./ /
Pad booster fire/explosion. Capsule NOXious alr. shortened to 3 days Crew: | SRR | Skylab 2 5/26/1973  Crew: Pllot induced oscillation during selelseioiiterisi) el & e Tl
: . o - . Multiple falled automatic docking attermpt ted i | docking t derotation. Stronger than predicted blizzard. Delayed recovery.
Escape System used. Crew: 3 Crew: 7 Minimum Duration Flight Gemini 8 3/16-3/17/1966 JliPie faled automatic docking aftempls resuiied in manual docking 1o winds contributed Crew: 2
Crew: 2 Loss of Vehicle/Mission ISS 8/2001 Loss of Mission STUg'T ’rgr;Js’r]eTr LcJ:cgused Oss of Cgmrdb,T g?/ek\jvk.)é Crew: 2 ' :
, : and led to 15 U.S. emergency de-orbit. : :
Extrememly high methanol levels in STS-51 9/12/1993 Crew: 2 Emergency De-orbit Soyuz 15 8/28/1974 Soyuz 18-1 (18a) 4/5/1975
Other On-pad Abort Events: FGB air sample. Both port-side primary ang " MA9 e Soyuz 10 4/23/1971 Descended through an electrical sform After oscerlw’r Oborkr), copSLl_JfIfeIIDOndeﬁ ’r
SI01F ST3-99, STS-o1, ST5-68. Crew: 3 secondary SUPER*ZIP explosive o ee ;;;Zl fouI:rs caused loss of some Automatic docking system failed. Manual docking with Salyut not achieved. during night landing. ?nﬂcsgggg é gg% ?e Vg\rg?e% ! " SIS
STS-1 4/12/1981 STS-104 7/2001 cords fired, resulting in systems and need to perform manual Crew: 3 Loss of Mission Crew: 2 Crew: 2 Crew Injury Contacts
SRB ignition pressure wave caused TPS : EMU battery leaked hazardous KOH. containment tube failure and v, Al ' d hiah PPCO Apollo 15 8/7/1971
SpaceShipOne, 16P 9/29/2004 Yy : eniry. Also experienced high PPCO, :
and structural damage. . Discovered during EMU checkout. damage in the payload bay. levels in suit during entry operations. ; Landed with only 2 of 3 parachutes.
Crew: 2 Jncommanded venicie rol Crew: 5 Crew: 5 - SpaceshipTwo, PFO4 LepeilyjeabI. Crew: 3 Soyuz 5 1/18/1969 Nigel Packham. Ph.D.. NASA
Control regained prior to : : Crew: 1 Manual Entry SR-71 1/25/1966 Vehicle breakup during powered flight. : Landina rockets failed to fire 9 S
Apollo 1(As-204) 1/27/1967 apogee. Loss of control at high speed Crew: 2 Loss of Crew (1) Apollo 12 11/24/1969 rosuTting i o hard londing. " Manager, JSC S&MA Flight Safety Office
Crew cabin fire (electrical short + high Crew" | and altitude. : : Harder than normal splashdown JiTiNG 9. Nigel Packh 1@
pressure O, atmosphere). Crew: 2 Loss of Crew (1) SpaceShipOne, Flight 11P 12/17/2003 knocked loose a camera. The Crew: | Crew Injury Iigel.racknam-1«&nasa.goyv
Crew: 3 Loss of Crew SpacesShipOne, 14P 5/13/2004 Altitude Chamber O, Fire - Soviet  3/23/1961 Navy Chamber 11/17/1962 ' Left main landing gear collapsed. camera knocked lunar module pilot

12/12/1965

Gemini 6
Main engine shutdown. Booster left

unsecured on pad. Crew elected not to
eject. Launched 3 days later.

Crew: 2

Flight computer unreponsive.
Recovered by rebooting.

Crew: 1

Suborbital Flights

Alcohol wipe hit hot plate and started fire in

oxygen-rich test chamber.
Crew: 1

Loss of Crew Crew: 4

Fire started in a 100% oxygen environment
at 5 psi. Four officers injured.

Crew Injury (4)

Cruise

Crew: 1
M21-D21

7/30/1966

D21 drone collided with M21 during launch, causing M21
breakup. Crew survived breakup but one was lost after

water landing.
Crew: 2

Loss of Crew (1)

UNCONSCIOUS.
Crew: 3

Mercury MR-4 7/21/1961
Inadvertent hatch pyrotechnic finng.

Capsule sunk. Astronaut nearly drowned.
Crew: | Loss of Capsule

Soyuz 1 4/24/1967

Main and reserve parachutes

failed.

Crew: 1 Loss of Crew
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The Significant Incidents and Close Calls in Human Spaceflight graphic is primarly focused on human spaceflight incidents occumng with a
crew aboard a space vehicle. It includes suborbital, orbital, and lunar missions. Selected non-spaceflight and uncrewed events are included
it they have strong relevance to human spaceflight. For instance, the loss of the uncrewed Progress 44P is included because it has launch
vehicle commonalifies with the crewed Soyuz missions. The alfitude chamber oxygen fire in Russia preceded the U.S. Navy oxygen chamber
fire and the Apollo 1 fire, which occurred under similar circumstances. The SR-71 accident is the highest and fastest vehicle breakup on record

that was survivable, and if represents the demonstrated limif of crew survival with current technology. The SpaceShipIiwo accident represents
the loss of a suborbital space vehicle dunng flight testing.

This document is a work in progress. It is contfinually under review and frequently updated. Please direct comments and questions fo the JSC
S&MA Flight Safety Office.




