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in lunar module control problems. ) APU Auxiliary Power Unit
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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 ISS Cargo Mission Failures (2011-2016) . ) O :
STS-109 35152002 Progress M-12M (44P) 8/24/2011 EVA Incidents Summary (1963-2014) Apollo 14 1/31/1971 % Soyuz TM-5 | V61988 | e CO Carbon Iv\.on.oxmje
STS-108 12/5/2001 Anomaly in fuel pressurization system led to Multiple failed docking o Two de-orbif affempits failed. Crew confined to DM due CO, Carbon Dioxide
Incorrect adjustments to the shutdown of 3 stage engine. Vehicle failed to : L attempts. Contingency § tfo OM being jettisoned prior to 1¢ de-orbit attempt. Crew 1961-2008
controller soffware resulted in SSME reach orbit. 12 EVAs resulted in crew injury: procedures developed to < prevented erroneous firing of SM separation pyrotechnics. DM Descent Module
Undermerformance. Crew: 0 Loss of Vehicle/Mission Gemini 10, Apollo 17, Salyut 7 PE-1, mifigate risk of recuming Crew: 2 ol ey S MU Bxdravehicular Mobility Unit
, ot : : Salyut 7 VE-3, STS-61-B EVAs 182, docking anomaly. Sovuz T-11 10/2/1984 Ballistic, high g entry and landing over 400 Y
Crew: 7 Other ISS Cargo Mission Failures: : : y km short of infended target. :
STS-37, Mir PE-9, STS-63, STS-97/4A, Docking successtul. Partial failure of atmospheric entry control system. : : EPS Electrical Power System
Y
§TS-91 6/2/1998 Progress M-27M & MS-04, Cygnus CRS Orb-3, Dragon STS-100/6A EVAs 182, STS-134/ULF4 Crew: 3 Crew: 3 Crew: 3 Crew Injury (1)
i CRS SpX-7. ' ' Wi : i
Main engine pressure chamber sensor |~ s1s.117 6/8/2007 Apollo 13 4/13/1970 Soyuz 33 47121979 | SOVUZTMAIO(145)  10/21/2007  Crew:3 VA Exiravehicular Activity
failed. If it occurred later, logic error - . . FGB Functional Cargo Block (Russian
may have friggered at RILS. Ijhger%rgglek.)lonke’r damage. EVA performed to repair Expl)lohsiop I_due ’rc? Ce)lec’rr(ij— Medical Evacuations (1976-1987) chgcgrUbFi)’r eBrwcggl;irswﬁcbeLJrg?r?/d 25 seconds too long on Soyuz 5 1/18/1969 Crew: 2 o ot Sarfot Of? ( )
. , See the Significant Incidents in EVA Operations cal short. Loss o an . ) ) ' ' Voskhod 2 3/19/1965 Crew: 1 | are ICE
Crew: 6 ;_;eYIV147 5128 /2005 Graphic and Interactive Version for more details. EPS. ‘ MIE)Eng-rze'p‘llzage,C(i: reec‘ihrlloyzdue to Crew: 2 Voo & 4/19/1963 - : GIRA Gg” | dy o A o)
- flight.nasa. treach/read .html osfo rew:
Soyuz TM-9 2/11/1990 e Bird strike on External Tank. 261 Fpacelintnasa goviouisachieaderroom nim) Crew:3  Loss of Mission miselicel Gencliier |Sky|ab 41 ircuit break d Iting | ﬂ?/SI”W? Vostok 2 8/7/1961 Crew: | DTy TOTINE REMEVET ASEHIRY
DM insulation torn loose on ascent; e L0ss of foam from External Tank PAL ram SCI|YU|' 7, 1985' Crew: 3 neorrec CIF(;UI redrern opened, resuiiing In the loss o . GPC Geﬂel’Cﬂ Purpose CompUTel’
contingency EVA repair. e TPS aab filers protruding. Removed durinp. Hhird One returned with visiting crew the automatic control. Vostok 1 4/12/1961 Crew: | cpe .
Craw: 2 s VA - P J- J due to medical condition. Crew: 3 GPS  Global Positioning System
e ET forward separation bolt NSI ejected causing SalyUto)e/29/1776 Crew 2 S UL . . . SR H Hydrogen
SRB Seal Events (1981-1996) damage to adjacent orbiter structure and TPS. Early return of crew due to health Pyrotechnic system failure resulted in crew module 2
Crew: 7 o eftects from suspected foxic rapid depress. TPS Entry Events (1981-2003 IMU Inertial Measurement Unit
STS-51L (Challenger) 1/28/1986 STS-93 7/23/1999 g Q 9ases In space station. Crew: 3 Loss of Crew . _ .
SRB seal failure. s ALTAE O short on ACT Phase A § Apollo 11 7121/1969 % Crow llness Gemini 5 8/29/1965 STS-107 (Columbia) 2/1/2003 1SS Infernational Space Station
Crew: 7 Loss of Crew rgcs)%l;rreocljl on EIaoss of SSME1 Controller A and SSME3 Ne Engine arm circuit breaker knob broke 7% grrr]?rr;eﬂci)gugfeprr(r)r%lgo’ro uplinked; crew manually corrected Iepgu?’rqez‘?ngli.:;ogf‘;:c;fztnzevberﬁié:relkf . ITCS Internal Thermal Control System
. k- - O off. Circuit breaker successfully reset X , ' o : : :
Other SRB gas sealing anomalies: STS-2 SSMB , leak: early LOX depletion and shutdown. O allowing ascent. 2 Crew.. 2 entry. SIQIIQrg?gdsr%rgg fg'?smslgsssTS - KOH Potassium Hydroxide
6, 41B, 41C. 41D, 51C. 51D, 51B, 51G, 51F, | ~LS0i2 Crew: 2 < Gemini 4 8/7/1965  BrgidSil e LH Liauid Hvd
511 510 61A. 61B. 61C, 42, 71, 70, 78 ' Erchr)neﬂQUﬁTen’rr}/ldo’ro uplinked; crew manually corrected e el : 5 IquIa nyarogen
Ascent Debris entry fight profiie. Crew: 7 Loss of Crew LOC  Loss of Crew
STS-51F 7/29/1985 STS-124 5/31/2008 Crew: 2 f .
Temperature sensor problems resulted in 3500 ref . Voskhod 2 3/19/1965 STS-51D 4/19/1985 LOV Loss of Vehicle
SSMET shutdown at T+5:45. ' refractory bricks blown " Automatic descent system malfunctioned. Issues with .
Crew: 7 Abort To Orbit gyr%g{i%@fﬁ ame french wall EO rl- h O rb IT manual entry resulted in off-target, rough terrain landing. TPS bumn-through on left outboard elevon. LOX Liquid Oxygen
Crew: 7 ' Delayed crew recovery. Crew: 7/ . . iaht
Soyuz 18-1(18) 4/5/1975 : Crew: MDF Minimum Duration Flig
| Y ieal fault g ; STS-95 10/29/1998 Mercury MA-7 5/24/1962 STS-1 4/14/1981 MetOx Metal Oxide
ectrical fau <:c1used premature Drag chute door separated ) ) . N Right-hand main landing gear door warped
g of hail of the 2t S1a0 separaton liing leuneh eliel impeieiee 67 a1 torget landing Deityed i tecovery. SIS 11O SRy NEEHING MMOD Micro-Meteoroid Orbital Debris
bolts, resulting in the inability to fire the i i and ofi-farget landing. Leldyed Ccrew recovery. , ' B
remqining OngeS. ngg”qg fOiKJre glfjel\?/.e;glne o8l ISS Increment 38 12/11/2013 ISS Increment 2 4/24/2001 STS-44 11/24/1991 Mir Collision Events (1 994-1 997) Fire_LoverheJ—qﬁn Events //(} Crew: 1 Crew: 2 N O NI.I_rO en Te.I_rOXIde
resulted in abort sequence being used ' ITCS configuration errors resulted Failure of all US. command and Failure of IMU 2 caused MDF to be 1971-2008 Mercury MA-6 2/20/1962 Other significant STS TPS anomalies: 274 S
at T=295 seconds. Other significant ascent debris in near freezing and potential control computers on ISS. declared. 10-day mission shortened to Mir 6/25/1997 ISS, 10/10/2008, Crew: 3 False landing-bag indicator light led o entry with STS-6 41B. 51G. 27* 28 40. 42 45 ' NS| NASA Standard Initiator
: : e events have occurred on: rupture of water-to-ammonia heat . 7 days. P M-34 colided with Mi ISS, 9/18/2006, Crew: 3* - - ~ il o =l g 25 AR A
Crew: 2 Loss of Vehicle/Mission Crew: 10 Y rogress coliaed wi I. retfropack in place as a precaution. o -
STS-116 and STS-125 exchanger. : Crew: 6 Minimum Duration Flight Spekir pressure shell ruptured. 1SS, 3/2005, Crew: 2 Crew: | MISHI SEMES LS CIRIMCIESS 1S el Oz Oxygen
: : Spekir module isolated. Cables . ; .
A:Eollo 13 . 4/11/1970 Late Release Orbiter Tyvek crew: 8 STS 77 , : 2/.2000 STS-32 1/9/1990 ’rk?rough hatchway impeded Mir* 2/26/1998 OM Oribital Module
2" stage center engine shutdown due Covers Soyuz TMA-18 (2253) 9/23/2010 High bacterial count in postilight g6 state vector up-inked fo fiight hatch closing Overheaning BMP beds produce o
fo pogo oscillations. TS 114 115 118119 194 194 First attempt to separate from 1SS sample affer GIRA installed to control system, causing immediate and , ‘ . health-threatening level of CO. STS-134 6/1/2011 Soyuz Landing Events (1967-1993) OSMA Office of Safety & Mission Assurance
Crew: 3 -1 14, : : : : failed: 1SS crew succeeded in removed iodine. unpredictable attitude control problems. Mir Crew: 3 Collision Crew: 2 Brief fire observed between the left ) ) :
® . main landing gear fires during runway Soyuz TM-15 2/1/1993 PAL Protuberance Air Load
Avollo 12 11/14/1969 bypassing faulty sensor. Crew: 6 Crew: 5 Loss of Attitude Control Mir* 2/24/1997 ollout Rolled down hillside
o o . . o o . . .
Ligph’rning e o aecont 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 (SFO(.;) failure resulted in fire. STS-108 12/17/2001 S TM-14 8/10/1992 PPCO _Partial Pressure of Carbon Dioxide
' O Freon 218 leaked from SM AC. result of high localized CO, levels  for entry. One GPC could not be during second docking attempt. Crew: 5 Violation of minimum landing weather oyuz IM-14 /10/ 2 .
Gemini 10 7/18/1966 {9 Crew: 3 due fo poor ventilation. recovered. WL CEWYs 2 colkren 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: 6 Mir 1/14/1994 gggg ?é }?Z;bCéeW: 7’; Crew: 7 use tools o pry open. RMS Remote Manipulator System
No discernable effects. Nominal ascent. . . STS-95 10/29/1998  STS-2 11/12/1981 TM-17 collided twice with -35, , Crew: 7* STS-90 5/3/1998 - .
Crow: 5 Power switch failures caused loss . o 23/ o ey soyuz M 17 colided twice W STS-28, 8/1989, Crew: 5* T anding due fo oo crew: s RTLS  Return to Launch Site
: of ISS propulsive attitude control Preflight sterilization process e Failure of fuel cell resulted in a MDF g Q. STS-6, 4/1983, Crew: 4* arg, 1ast landing due 10 human Sovuz TM-12 10/10/1991
capability. chemically altered the Low being declared. Crew: Soyuz 2, Mir 3 Collision Salvut 7. 9/1982. Crew: 3 factors and rogue wind gust. Hardest yuz SFOG Solid Fuel Oxygen Generator
Crew: 10 lodine Residual System resulting * The fuel cell failure also resulted Olyu’r : s shuttle landing. Hard impact. News team reported s
: in contaminated drinking water. in hydrogen in the drinking water Salyut 6, 1979, Crew: 3 Crew: 7 capsule as “very dented.” SMA  Safety & Mission Assurance
STS-112 10/7/2002 1SS, Increment 13 8/2006 Crew: 7 leading fo crew dehydration. S U, @177 1, Sievs STS-37 4/11/1991 Crew: 3
T- llical i ted i f > | . o - o - ' i
’rhoeusryg?e”r%OAIgyrgs’réisﬁnice:dcIk?o?ggseﬁ(r)ing. Triol coolant leak in SM. STS-87 11/21/1997 Slewt 2 Mission Terminared foxic byproducts released Several factors contributed to a SM Service Module
Crew: 6 Crew: 3 - Soyuz 33 4/12/1979 low-energy landing 623 teet prior to SoyuzTM-7 4/27/1989 SRB Solid Rocket Booster
rew: Spartan satellite deployed , . Docking A l the threshold of the runway at the Y : y -
STS-61C 1/6/1986 ISS, Increment 10 2/2005 without proper activation. Main engine anomaly caused final Pociing Anomdiies backup landing location. Double-impact *hard landing. SSME  Space Shuttle Main Engine
) . - : - Recapture with RMS unsuccessful. rendezvous aport. S$TS-133 2/26/2011 . Crew: 2 Crew Injury (1)
System configuration errors resulted Potential acid preservative aerosol - - _— o . . O Crew:5 Low Energy Landing
Sy dvert %d in back of 14.000 escape from Russian urinal Later captured by EVA crew. Crew: 2 Loss of Mission Experienced significant misalignment between orbiter and ISS during ® SSP Space Shuttle Program
igsmocf L\C/)exr Speloaﬂlgh (\ﬁ\icoh weoold Crow: 5 ‘ Crew: 6 S o1 8/24/1976 post-capture free drift due to gravity-gradient-induced motion. ¥ STS-51D 4/19/1985 Soyuz1-7 e
, : , oVUZ . : . . ] .
have resulted in a Trans-Aflantic Abort . yuz 21 | Crew: 6 Soyuz TM-25 8/17/1997 O Right brake failed (locked up) causing omded on hilside and rolled STS Space Transportation System
i id-2002- Mir 7/17/1997  Separation from Salyut failed; ground . . blowout of inboard fire and significant cleeiel el nillsiers elnel ol :
Landing. ISS, Increment 5&6  mid-2002-2/03 7/ P yuriared. g 2/10/2 Landing rockets fired at heat shield ® - downhill. One cosmonaut thrown TPS Th | Protection Syst
) o Accidental unoluading of command succeeded in opening STS-130 /10/2010 ] . damage o outboard fire. - ermal rrorection system
Crew: 7 X-15 3-65-97 11/15/1967 Formaldehyde periodically PlVgging E : d sianif F misal f bet it 1SS @t separation rather than at landing. ) _ from seat.
. exceeded long-term limits. computer power cable led to latches. xpTerlengre Sf||9m gﬁc?dmls? |gr;mQTn re (\j/yenefn.ﬁ(; i erdorr% 51 uring Crew: 3 g Crew: 7 Crow: o Us. United States
On-pad Abort Events (1984-1993) Z'ﬁg:fl'gg't;hlggs“o’;% Sre Crow: 3.10 loss of atfitude control and loss of  Crew: 2 g‘r’esv;‘?‘gp Jre free driit due 1o gravity-gradient-induced motion. STS-9 12/8/1983 rew.
STS-41D 6/26/1984 - ' power. - Apollo ASTP 7/24/1975 A.Two APUs caught fire during rollout. )
Following a pad abort, LH, Ieok/ed/from g;dzgg'ﬂoig?‘l’rf?:tiéll;;? S 1SS, Increment 2-4 4/2001-3/2002  Creyy: 3 §°¥UZ ! e - g/ 23/1967 s I8 4/22/1983 rl\]l204 i’rn Fre(\j/\/fccgin. Crkew B. GPC failed orgwg TOUCthW?W. fg;l;izn?rocke’rs tailed to ﬁ7r£1/1980 Visit the NASA OFFICE OF SAFETY & MISSON ASSURANCE
. . . ! ailures In artruae control an Ooyuz |- ospitalized for 2 weeks. . . ) ) . TR . . . .
SSMESB, resulting in a fire af the base of Crew: 1 Loss of Crew Freon.218 leaked from SM AC. —— 4/6/1997  electrical power systems resulted in o8 & e Eveus CERTe seveise cecking P! . T C.Incorrect flight control resulting in ~30 g impact. (https://sma.nasa.gov/sma-disciplines/mishap-investigation)
the orbiter. C 3 Crew: rew Injury h lizat lout : : :
rew: - a loss of mission. The launch of the . o rechannheiization on rofiout. Crew: 2 for the latest PDF and interactive versions of the
Crew: 6 Failure of fuel cell number 2 infended docking target, Soyuz 2, was Crew: Soyuz 3 Loss of Mission M MA-7 5/24/1962 Crew: 6 o . .
ISS, Increment 4 2/2002 (o lted in MDF being declared. <crubbed ercury W/ Soyuz 23 10/16/1976 Significant Incidents and Close Calls in Human
SoyuzT-10-1(T-10q) 9/26/1983 MetOx regeneration caused The 15-day mission was Crew: 1 | Loss of Mission Skylab 2 ST Res deplefion at 80,000 T STS-:'; ilati ' 3301982 Landed on frozen lake during Spaceflight chart.
Pad booster fire/explosion. Capsule NOXIoUs alr. shortened fo 3 days. — Multiple failed automatic docking attempts resulted in manual docking to Crew: | Z"e%'{‘gﬂi‘g%?gg%g:ﬁ%ﬂ‘g‘rg%ided blizzard. Delayed recovery.
Escape System used. Crew: 3 Crew: 7 Minimum Duration Flight ~ Gemini 8 3/16-3/17/1966  Skylab. winds contributed. Crew: 2
Crew: 2 Loss of Vehicle/Mission STS-104 7/2001 Loss of Mission Stuck thruster caused loss of control . Crew: 3 Crew: 2
and led to 1 U.S. emergency de-orbit. :
EMU battery leaked hazardous KOH. STS-51 9/12/1993 Crew: 2 Emergency De-orbit Sovuz 10 4/23/1971 Soyuz 15 8/28/1974 Soyuz 18-1 (18a) 4/5/1975
Other On-pad Abort Events: Discovered during EMU checkout. , , y : , , , , : Descended through an electrical storm After ascent abort, capsule londed
STS-51F STS-55. STS-51 STS-48 Crew: 5 Both port-side primary and Mercury MA-9 5/16/1963 Automatic docking system failed. Manual docking with Salyut not achieved. duri aht landi on snowy slope above cliff. Parachute
' ' ' ' ' dary SUPER*ZIP explosive - : o Jnng nightianding. ted fall
>econ L Electrical faults caused loss of some Crew: 3 Loss of Mission Crew: 2 snagged and prevented fall.
STS-1 4/12/1981 1SS 8/2001  cords fired, resulting in systems and need fo perform manual : Crew: 2 Crew Injury
SRB ignition pqessure wave caused TPS SpaceShipOne, 16P9/29/2004 Extrememly high methanol levels in ~ containment fube failure and entry. Also experienced high PPCO, TETITY 2130/1966 Apollo 15. 8/7/1971
and structural damage. U ded vehicle rol FGB air sample on Increment 2. damage in the payload bay. levels in suit during entry operations. : . . . _ Landed with only 2 of 3 parachutes.
Crew: 2 ncommanaeda venicie roll. Crew: 3 Crew: 5 A M | Ent D21 drone collided with M21 during launch, causing M21 breakup. Crew Crew: 3 Soyuz 5 1/18/1969
Control regained prior fo : ' Crew: SIAISIEN Sy survived breakup but one was lost after water landing. ' . . Niael Packh Ph.D. NASA
Apolio 1 (AS-204) 1/27/1967 apogee. Crew: 2 Loss of Crew (1) Apollo 12 11/24/1969 Ir_gsr&ﬂllrr% irr?%kﬁgsréollgendd’irr?gﬁre, igel Facknam, rn. %
e, e ey e ot Crow: A . s jodehonpemdpancom Gl Crowngy | MOnOgen ISC SMA Fligh Safey Offcs
Crew: 3 Loss of Crew SpaceShipOne, 14P 5/13/2004 Aliitude Chamber O, Fire - Soviet  3/23/1961 Navy Chamber 11/17/1962 CDCU Gl Culal sl 2 el Clu e O camera knocked lunar module pilot Igel.racknam-1&nasa.goyv
o Flight computer unreponsive. Alcohol wipe hit hot plate and started fire in Fire started in a 100% oxygen environment S 2 LossiofCrew (1) UNCconscious.
Geminié 12/12/1965 Recovered by rebooting. oxygen-rich test chamber. at 5 psi. Four officers injured. Crew: 3 Soyuz 1 4/24/1967 e tockt
ﬁAn?Qc%?é:’éngﬁ%uégégpéﬁ%?éﬁggfﬁof o Crew: 1 Crew: 1 Loss of Crew Crew: 4 Crew Injury (4) Cruise SpaceShipOne, Flight 11P 12/17/2003 Mercury MR-4 7/21/1961 Main and reserve parachutes William Stockton, SAIC

failed.
Crew: 1

Inadvertent hatch pyrotechnic finng.
Capsule sunk. Astronaut nearly drowned.
Crew: | Loss of Capsule
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eject. Launched 3 days later.
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Left main landing gear collapsed.

SpaceShipTwo, PFO4 10/31/2014 Crew: |

Vehicle breakup during powered flight.
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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
SMA Flight Safety Office.
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