.Significant Incidents in Human Spdcéflighf
WHAT IS 72 wl 4 " ' o

Hunian spaceflight grew out of the Cold War between the United States and.the Soviet Union. Competitive struggles laid the groundwork with advances in high altitude flight, rock-
etry, and human performance. Human spaceflight reached its first defining success more than half a century ago, when Cosmonaut Yuri Gagarin became the first man to orbit the
Earth in April 1961. .In November 2000, a multi-national crew moved aboard the International Space Station. By November 2011, the former Cold War rivals had collaborated
to surpass 10 years of continuous presence in space. Now a new.record of continuous space habitation is established daily. -

The Significant Incidents and Close Calls in Human Spaceflight chart presents a visual overview of major losses and close calls spanning thehistory of human spaceflight. It height-
ens awareness of the risks that must be managed as human spaceflight continues to advance.

HOW DOES IT WORK?2

Events on the chart are organized-by flight phase and ordered chr:onologically within each phase. Each event is represented by a small box which includes the mission name, date,
a brief description of the incident dnd any significant result, such as injury or loss of life. : :

Three thes of imdportqnt events are highlighted: loss of crew, crew injury, and related or.recurring events. Events with one or more crew fatalities are considered a loss of crew and
hlﬁhlig ted in red. Crew:injury or.iiness and/or loss of vehicle or mission is designated by orange shading. Related or recurring events are grouped together and set apart by
yellow shaded boxes. These events have occurred repeatedly, are similar in nature, ‘'and may continue to occur today. :

WHY DO WE HAVE IT2

The Significant Incidents and Close Calls in Human Spaceflight chart is ' maintained'by NASA Johnson Space Center’s Flight Safety Office to raise awareness of lessons that have
been learned through the years. It is a visible reminder of tﬁe risks inherent in human spaceflight. It is intended to spark an interest in past events, inspire people to delve into les-
sons learned, and encourage continued vigilance. It can aid in developing “what-if” scenarios and in ensuring the lessons of history are incorporated into new designs. It is being
distributed as widely as possible in the hope that future accidents may.be prevented.

WHAT IS THE BONDARENKO STORY?

Two fatal events, the Soviet altitude chamber oxygen fire and the Apollo 1 terminal countdown demonstration test, highlight the importance of sharing information. On March 23, 1961 Soviet cosmonaut Valentin
Bondarenko lost his life after being severely burned in an altitude chamber fire. The incident occurred during a routine training exercise, when Bondarenko attempted to throw an alcohol swab inte a waste basket,
but hit the edge of a hot plate instead. The oxygen-rich environment quickly ignited. Rescue efforts were thwarted because internal pressure prevented rescuers from opening the chamber’s inwardly swinging hatch
for several minutes. By tﬂe time the pressure was released and the hatch could be opened, Bondarenko had been hopelessly burned. He died hours later. |

Six years later, three U.S. astronaut’s lives were lost in a fire during the terminal countdown demonstration test. During the test, the Apollo crew module contained an oxygen-rich

atmosphere. An electrical short caused a fire that spread quickly throughout the cabin. Again, rescue efforts were delayed due to the buildup of pressure behind an inwardly open-

ing hatch. Unlike the Soviet altitude chamber oxygen fire, the crew did not die due to burns from the fire, but from cardiac arrest caused by smoke inhalation. However, in both
the Bondarenko tragedy and the Apollo 1 incident, high levels of oxygen caused the fires to spread rapidly, and pressure against inward opening hatches slowed rescue efforts.
Neither cabin was equipped with etfective fire-suppression equipment.

Information about the Bondarenko incident was not known in the U.S. until 1986 - more than 20 years later. Would access to this information have led to design changes that saved
lives? Although that question can never be answered, these events underscore the importance of sharing information in the effort to prevent future tragedies.
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N Abbreviations and Acronyms
G [y ez i 7 . AC Air Conditioner
LEGEND Loss of Crew and/or Loss of Reluted:,reﬁ'ecurrlng . . .
Vehicle or Mission %3\1 ° APU AUXI'IGry Power Unit
° . . e .
. BMP Microimpurities Removal System (Russian)
eV’ SR-71 X-15 Soyuz 1 Soyuz 11 Challenger Columbia . CDRA Carbon Dioxide Removal System
\\? . CMG  Control Moment Gyroscope
STS-110 4/8/2002 | Soyuz Ms-10 10/11/2018 Apollo 10 - 5/22/1969 EVA Incidents Summary (1965-2023) Artemis | 12/11/2022 Service/Descent Module Separation ° cO Carbon Monoxide
Incorrect adjustments to the Launch abort due to booster striking the core stage. Switch misconfiguration resulted in lunar 5 . Retention and release bolt showed unexpected erosion. Failures (1961-2008) o ..
Cogmjllerfmwme reTU“ed o Crew:2 Loss of Vehicle/Mission module control problers lSGEVA'S'r;suc;"eﬁ! 710, Apalle 17 Salyut 7 PE-1, Salyot 7 VE-3, STS-61-B EVAs 182, STS-37, U.S Crew: 0 ¢ COy Carbon Dioxide
underperformance. Also occurred on -y i _ Crew: 2 emini 9, Gemini 10, Apollo 17, Salyu -1, Salyu -3, STS-61- s 182, STS-37, U S. . _ °
$T5-108 and STS- 109, 1S5 Cargo Mission Failures {2011-2016) EVA 62, U.S. EVA 63, Mir PE-9, STS-63, STS-97/4A, STS 100/6A EVAs 182, STS-134/ULF6 e & oaronced , Jhor] 12/11/2022 g:ﬁ;‘:}fﬁ?&_;‘e‘;‘:’ﬂn . ding4o{ 19/2008 . DM Descent Module
Crow: 7 Progress M-12M (44P) 8/24/201 eat shield experienced greater than expected char loss. it ofliniended A ° EMU E 1— h | M b”— U 1—
Anomaly in fuel pressurization system led to shutdown of 3 stage 1SS EVA-23 7/16/2013 Crew: 0 Crew: 3 @i sy ] ° Xrravenicular Moollity Uni
STS-91 6/2/1998 | engine. Vehicle failed to reach orbit. Excess water accumulation in EVA helmet resulted in Soyuz TM-5 9/6/1988 e EPS Electrical Power SySTem
Main engine pressure chamber sensor Crew: 0 Loss of Vehicle/Mission Apollo 14 1/31/1971 > nceor-firzowning. Related/repeated: EV"E‘\'/:;?:I_EVA'B? d Two de-orbit attempts failed. Crew confined to DM due to OM being jettisoned prior to o X .
L‘g'veed'-”!;g:é%l’g:%ﬁ'segé‘;gf error may Other ISS Cargo Mission Failures: Muliple failed docking attempts. Confingency procedures J‘Q@ e SIMGie 1¢ de-orbit attempt. Crew prevented erroneous firing of SM separation pyrotechnics. SoyuzTMA-10(14S)  10/21/2007  Crew: 3 : EVA Extravehicular ACT|V|1‘y
Crew: 6 SPrcS>gress M-27M & MS-04, Cygnus CRS Orb-3, Dragon Czi:;);—go giﬁ!ggesizg?ﬁme risk of recurring docking anomaly. /v)' See the Significant Incidents in EVA Operations Graphic and Interactive Version for more details. (S:;ey‘:::zzT-" 10/2,/1984 Soyuz 5 1;]3?1969 Crew: 2 ° FGB Functional Corgo Block (RUSSiGn)
TS-117 7 . Interactive version: https://sma.nasa.gov/SignificantincidentsEVA2018 / e . Voskhod 2 3/19/1965 Crew: 1 ° .
S ™-9 2/1/1990 Crew: 3 SRR VRIS ili (o 9 9
D‘;Xli.':suluﬁon torn loose on osce/nt; / Thermal blanket damage. EVA performed to repair damage. ’evzl m Print version: https://sma.nasa.gov/ Significantincid: ‘assets/ 2018 /Significant_Incidents_in_EVA_2018.pdf F(’:c::\';l ;allure of atmospheric entry control system. Vostok 5 6/19/1963 Crew: 1 ° FSO FllghT SOfeTy Oﬁice
EO“““Q;“C‘/ FVAepalt ;:;:W;li 7/26/2005 ?::)TOZO?dUe to electrical short. Loss of O z:n{i];’/sw7o ; Soyu; 33 4/12/1979 Vostok 2 8/7/1961 Cozz : GIRA GG”ey lodine Removal Assembly
rew: - b 2 - :
SRB Seal E (1981-1996) * Bird strike on External Tank. Crew: 3 Loss of Mission Q — Medical Evacuations (1976-1987) Backup engine burned 25 seconds too long on de-orbit. Ballistic entry. Vostok 1 4/12/1961 Crew: 1 : GPC General Purpose Compu’rer
e - * Loss of foam from External Tank PAL ramp. 2 & Mir EO-2, 1987, Crew: 2 Crew: 2 ° GPS Global POSiﬂOhihg System
STS-51L (Ch.ullenger] 1/28/1986 . TI?S gap filers protruding. Removed during third b ﬁ One replaced early due to medical condition. Skylab 4 2/8/1974 ° Yy
ZRB seal failure. mission EVA. O «) Salyut 7, 1985, Crew: 3 Incorrect circuit breakers opened, resulting in the loss of the automatic control. TPS Entry Events (1981-2003 o H 2 Hydl’Ogeh
rew: 7 Loss of Crew « External Tank forward separation bolt NS| ejected causing One returned with visiting crew due to medical condition. Crew: 3 ° . .
Other SRB gas sealing anomalies: STS-2, 6, damage to adjacent orbiter structure and TPS. &Q AP?IIo n o 7/21/1969 % Salyut 5, 8/25,/1976, Crew: 2 : §75-107 (Columbia) 2/1/2003 . IMU Inertial Measurement Unit
41B, 41C, 41D, 51C, 51D, 51B, 51G, 51F, - Crew: 7 0 E'j'g'"f;rm lf"c"”' brecl{kpilr knob'brlfke off. ¢ Early return of crew due to health effects from suspected toxic Soyuz 11 6/30/1971 TPS damage from ascent debris sirike ° ISS International Soace Station
It reaker It n : ; i f i f
511, 51J, 61A, 618B, 61C, 42, 71,70, 78 STS-93 7/23/1999 o aslcc:';'. eaker successfully reset allowing gases in space station. z:';:’r.eghmc system failure resulted in crew module rapid depresls-,oss e resulted in loss of crew and vehicle on : p
STS-51F 7/29/1985 | AITHS a si}:ro on SﬁéﬂEghgse A rﬁ;suged in loss of SSME1 Crow: 2 Crew lliness P i 3:2?;’2&"2'.:’5%"?%??"55 fg?gnslgssm . ITCS Internal Thermal Conftrol System
T f bl lted i ontroller A an ontroller B. pollo -/, =32, =20, o] . .
5%’2/?5{1&?52&?&?{35;3?_5 resuliecin * SSME3 H, leak: early LOX depletion and shutdown. Serviche Module didd notéorowme p|crt1)r||‘ed 'ruliedory uﬂedr sepumthon undgussed 52, STS-62, and STS-112. : KOH Potassium HydrOXIde
Crew: 7 Abort To Orbit Crew: 5 EART H O R B I T near the Command Module while tumbling. Also occurred on Apollo 8 and 10. Crew: 7 Loss of Crew . LH Li id Hvd
Crew: 3 2 qui yarogen
Soyuz 18-1(18a) 4/5/1975 > > Apoll . i
: ] ; - ' pollo AS-201 Test 2/26/1966 LOAC Loss of Attitude Control
Electrical fault caused premature firin Ascent Debris . . : . ) °
= 5 SRR =S Electrical short at separation resulted in RCS commands being sent to the Service °
Aoz i | e s/ \\ Mo, cauing s o RS conrl. TP bomaughonhovboarddevon. o+ LOC - Lossof Crew
ones. Staging failure resulted in abort 3,500 refractory bricks blown .. Crew: 0 Uk iR ER I e E R e ° :
e S ek ey o eI away from flame trench wall Progress 82P 2/11/2023 IS5, Increment 15 6/10-18/2007  mir 7/17/1997 Gemini8 3/16-3/17/1966  Fire/Overheating Events & Comini 5 8/29/1965 Crew: 7 . LOV Loss of Vehicle
Crew: 2 Loss of Vehicle/Mission during liftoff. MMOD damage fo thermal control ?glelﬂssic’el %niﬁlduer?:soﬁﬁ'gfecc %sgiﬁ' Accidental unplugging of computer power cable Sl th;usler szl o crivel id 1971-2008 ¢ . . ° H B
B Crew:7 « gsteméesulted in loss of cooling function. Ere’:«‘ ) P Y- lod 1o loss of attituge Control and loss of power. |€d to 12 u.s. emergeEO/ de»orb% e 1SS, 10,/10,/2008, Crew: 3 ) Erroneous entry data uplinked; crew manually corrected entry flight profile. STSh- '|h § o g a4/ 'Iz(ii/d'|98'| . LOX quUld Oxygen
Pogo Events (1962-1970) $TS-95 10/29/1998 € rew: : Crew: 3 IS EIE[ENE7 PE-EIi 1SS, 9/18/2006, Crew: 3* Crew: 2 Right-hand main landing gear door warped due to s . .
Apollo 13 4/11 /1970 /29/ QI Soyuz 68 12/15/2022 ISS, Increment 13 8/2006 Mercury MA-9 5/16/1963  !SS, 3/2005, Crew: 2 &. Gemini 4 6/7/1965 entry heating. ° MDF Minimum Duration F|Ighf
pollo /1n/ Drag chute door separated (J A Triol coolant leak in SM STS-83 4/6/1997 ercury /16/ - . Crew: 2 ° i
2 stage ?lemer engine shutdown due to during launch and impacted (2) i‘;‘mﬁ?ﬁgﬁ"eﬂ 1 }gs':]imglmciﬁgtlrglew Crew: 3 ) Failure of fuel cell number 2 resulted in MDF bein:? Ele(?ricagfaults if%used loss olf somez?listems Mir* 2/26/1998 Erroneous entry data uplinked; crew manually corrected entry flight profile. . . MetOx Metal Oxide
pogo oscillations. main engine bell. £ . declared. The 15-day mission was shortened to el ez 9 iten ishulel|culing Al Overheating BMP beds prod Crew: 2 Other significant STS TPS lies: 4 i
Crow: 3 Crow: 7 v' gert:;? %upubllny. Loss of Mission 155, Increment 10 2/2005 days. zﬁﬁﬁ;e:::)?:ége}:;zig)z levels in suit he\éehiw-eﬂ?rergening Ieselsgfrg(g_ce Vorrhod 2 371971965 5‘[5_?; Zl]gBmf:'Tg;n il 4‘:)":;‘04?5 . MLM MUH’IpUI’pOSG LObOI’OTOry Module
P .. . Potential acid ti | Crew: 7 Minimum Duration Flight - Crew: 2 " " y o off P ! O g ° . . . .
i gD CEbiE Other sigrificant ascent Iss 11/14/2021  escape from Russian ringl. Loss of Mission  Crew: | Manval Enty 7 2241997 Automatc descentsystem maltncioned. lsveswih manual enty resled nof Most severe file damage recorded. : MMOD Micro-Meteoroid Orbital Debris
; . Russian antisatelli lted i . ir , : : : '
Apollo 4, Apollo 6, early Titan Il ‘S’TC;"]']'Z" o s increased orbial debris rk. Crew: 2 STS-51 9/12/1993  Mir Collision Events (1994-1997) e e g gt Crew: 2 . N204 Nitrogen Tetroxide
Apollo 12 11/14/1969 - 116 an = Crew: 7 1SS, Increment 5&6 mid-2002-2/03  Both pprt-side primary ondAsecAondcry .SUPER*ZIP - ailure resulted in fire. Mercury MA-7 5/24/1962 ..
Li:h'ning strike on ascent. a Late Release Orbiter Tyvek SpaceX Crew-2  4/2021-11/2021 Formatl:ld%h?/de periotfically fex_ |oswedc(d>rds fired, rfﬁulhng |'n Cdoglﬂlnmem tube I”?: ress M-34 collided :{}?541997 Crew: 6 Pitch horizon scanner failed, resulting in manual entry and off-target landing. Delayed Soyuz Landing Events (1967-1993 : NSI NASA Standard Initiator
- - - 5 imi ailure and damage in the payload bay. - 3
Crew: 3 Covers VWMS leck resslied in corrosion. Eoimetal Crow: 5 oem e peybatRey Spekir pressure shell roptured. Mir, 10/1994, Crew: 6 crew recovery. Soyuz TM-15 2/1/1993 . O9 Oxygen
L STS-114, 115, 118, 119, 124, Also noted on Inspiration 4 flight, 9/16- . Spektr module isolated. Cables STS-40, 6/1991, Crew: 7* rew: Rolled down hillside. L4 i i
?,e’"“"' 10 Siver fonk exolod 7d/ 1'8{ 1966 | 126 1C8/ 20}1« ISS, Increment 2-4  4,/2001-3/2002 STS|-44 . ] w n (2‘:1/1991 ll;rough hatchway impeded hatch STS-35, 12/1990, Crew: 7* Mercury MA-6 2/20/1962 —— . OFT Orbital Flight Test
* stage oxidizer tank exploded at staging. rew: Freon 218 leaked from SM AC. Failure of IMU 2 caused MDF to be declared. 10- closing. STS-28, 8/1989, Crew: 5* False landing-bag indicator light led to entry with retropack in place as a precaution. : o i
E‘O d'.5‘235”"0b|e effects. Nominal ascent. Soyuz 64 10/15/2021 Crew: 3 dccy rt\lgmon shortened to 7 'c\i;y:& Duration Fliaht Mir Crew: 3 Collision STS-6,4/1983, Crew: 4* Crew: 1 Soyuz TM-14 8/10/1992 ° OM Orbital Module L
= QSS LOAC dufe lt]o Soyuzh645 thrusters not 1SS, Increment 4 2/2002 rew: inimum Puration ™19 e 8/30/1994 gg:zz:é 2é;38(2:lrecv~;eg 3 Hard |anditn? impa::t ||'|c:tch jammed, requiring : OSMA ofﬁce Of SQfefy & Mission Assurance
. eactivating following thruster test. " i STS-32 1/9/1990 ir 4 4 - cosmonauts fo use tools to pry open. .
I?rzelﬂgo?"\l-lees failed during pre-launch testin 7/31/720m Crew: Soyuz 3, 1S5 4 LOAC nMoiEgjsrggenemhon caused Erroneous state vector up-linked to flight control system, Progress M-24 collided with Mir during Salyut 1, 6/1971, Crew: 3 o Crew: 3 o PAL Protuberance Air Load
Propu g P! g- 155, Increment 65 77292021 Crowed cuugilng immediate and unpredictable atfitude control ;jcocﬂd doczking attempt. - *toxic byproducts released f:"‘ s T™-12 10/10/1991 . PASS Primory Avionics Software SYSTem
. . ) . problems. ir Crew: ollision oyuz TM- °
a 1SS LOAC due to uncommanded firing of . L £ Atti | . 5 STS-134 6/1/201 p u, . L.
?—Tguﬂgi}ical issues resulted in none of the system A‘,%Zé?ﬁ\?cz '&ALM ﬂ;rusters. :ESrS, Inclre;‘eh"' Z'h I level .S/FéOBO'l' ;r_:wq > oo 1"_1ll;d/e8C/T;:3 Mir 1/14/1994 %gm 2/26/201 (f?‘ Brief fire oll)se{ved between the left main landing gear tires during 5‘::;&"1?0(:" News feam reported capsule s “very : PPCOQ Partial Pressure of Carbon Dioxide
h ing. rew: xtremely high methanol levels in air - ~ ; S oreft [V 2 runway rollout. : X
ccrz‘r,?:ez " . sample on Increment 2. Two GPCs failed during reconfiguration for entry. csjsxﬁz L’r\]Ad;Zk‘i::”_ldEd e 4l Experienced significant misalignment Crew: 7 Crew: 3 © Prk SM Tra I’]Sfer Tunnel (RUSSIOH)
ISS Atmosphere Leak 2020-present o\ 3 One GPC could not b o 9 9 between orblger and ISS durin STS-108 12/17/2001 °
- - : ne could not be recovered. - ; e y i ity - .
foS.9ﬂ7I SRB strut system “A” NS| l'l{iJO/fZ_‘OgO ISSIs\ c?lr'u":\i?grht?‘lrr:itljgl:Kdue to cracksinthe STS-104 7/2001 Crew: 6 o S Collsion s%séic:“ml:‘ﬁugﬁ ":g;i(d’g-e o graviy - Violation of minimum landing weather requirements v/ Soyuz TM-7 4/27/1989 : RCS ReOCTIOH COHTrOl SySTem/SUbSySTem
eff aft Jower SRB strut system pressure cartridge faile . - : : . it R i
lore due'o domaged cable. Crew: 3-11 EMU battery leaked hazardous KO, STS-2 11/12/1981  Medical Events oo Crew: 7 Crome g oo MSIARENE T Tnivry (1) . RMS Remote Manipulator System
' Boeing OFT-1 12/20/2019  Discovered during EMU checkout < Flure of el cell resulied in @ MDF being declared. ¢ following medical events have ST5-130 2/10/2010 STS-90 5/3/1998 ' — . :
SpaceX F9-29 9/1/2016 eing X / 7 Crew: 5 * The fuel cell failure also resulted in hydrogen in the ving Experi ianifi isali Hard, fast landing due to human factors and rogue wind gust. ° RTLS Return to Launch Site
pace : Inflight OFT software issues with potential inki i : occurred: xperienced significant misalignment S, 48 4/10/2017 Hardest shuttle landi S 1-7 12/10/1982
Failure of one Mﬁa three composite overwrapped pressyre oy |goss e ahiig et drinking water leading to crew dehydration. between orl ?er and ISS during oyuz /10/ ardest shutfle landing. oyuz /10/ ° .
vessels qurirag?he o S o e e e A e ol Crew: 0 9 Losys; of i ISS, Increment 2 4/24/2001  Crew: 2 Mission Terminated| 1SS post-capture free drift due to gravity- DM leak due to damage from Crew: 7 Landed on hillside and rolled downhill. One ° SFOG Solid Fuel OXygen Generator
?:“ vﬁ"oy oac. Loss of Vehicle 65-9 96 : Failure of all U.S. command and control Venous thrombosis discovered gradient-induced motion. parachute deployment. STS-37 4/1/1991 cosmonaut thrown from seat. . L
o al short and crew error led ISS, Increment 58 2/1/2019  compuers on ISS. :onuz 33. I d final :/12/1979 during ulirasound. Eels Crew: 3 Several factors contributed to a low-energy |ar)din|g 623 feet prior to Crew: 2 ° SMA SOfeTy & Mission Assurance
Sydam confurtion arrsreuled i nochartent bt of control at 230,000 fee Sonlont e epk bl de,matng - Crev: 10 abort. oy COREEIETIenEEmOns Space-Associated Newro-Ocular  Soyuz T-8 4/22/1983 | soyuzM25 8/17/1997 Comg Ty B B i Soyuz 36 7/31/1980 . SM Service Module
igurgti ulted in inady, in-| . » : z
?Ll@'%ﬂgn'[i’gigﬁﬁ’ﬁ%ﬁé“ L hich would have resuited in Sacefliaht casua Erew: 6 9 STS-99 2/2000 Crew: 2 Loss of Mission faynng ?ﬂ:';ﬁp:rgv(::miyezany h°55k°f rendezvous antenna prevented Landing 'OCkeLS ﬁrid at hleaijhield STS-51D gi‘l,./'l9/ ]%85 I.cxn);;:ng rockets failed to fire resulting in ~30 g ° SRB Solid R ket B 1
- - High bacterial ti Hlight | F g locking. separation rather than at landing. 9 ' . . / ; ° Oll ockKke oosrer
Crew: 7 oss of Cre Soyuz 55 8/30,/2018 oflrger GTE:E:?S'EW:S ,(',”rgﬁ,i,v'gd ijﬁmg_e Soyuz 23 10/16/1976  Gemini/Apollo Crew: goyuz 3 Loss of Mission CrFe)w: 3 9 sRilggrtwivIlg;c:]l;edf;rﬂidgél%d(oeutéb\g@raclﬁl:;lng blowout of inboard tire and impact. ° SSME S Shuttle Main Engi
: E OM cabin leak due to hole in th Crew: 6 Mission abort due docking failure. D ion sick ienced . i Crew: 2 ace Shuttle Main Engine
R 6/26/1984 oot ik dve o hole n he rov: Crow: 2 loss of Mission  followng EVA, T Skylab 2 5/26/1973 | Apollo ASTP 7/24/1975 Crow:7 . i d
Towi d leaked from SSME3 /‘ / Crew: 3 1SS, Flight 2A.1 5/1999 Multiple failed automatic docking N.O  in crew cabin. Crew STS-9 12/8/1983 Soyuz 23 10/16/1976 ° SSP Spcce Shuttle PrOngm
E?e?:ﬁ'ﬁ'é’&'ig oﬁ'ﬁgrgrmér.ea ed from SSMES, resulting in o Crew sickened in FGB; likely a result of Soyuz 21 8/24/1976 uitemgts resulted in manual C?OCk'ng to haspitalized for 2 week A. Two APUs caught fire during rollout. Landed on frozen lake during blizzard. Delayed ”
Crew: 6 A :?grs'""?’“e""_m ‘2(‘(;_/20‘3 highllocolized CO, levels due to poor SeparcéiotT from Sclyutlfailﬁd; ground command gk‘/lc’ A C°5P' qa'ze or £ wee é Injory (3) B. GPC failed on touchdown. recovery. : STS Space Transportation System
K : tilation. succeeded in opening latches. rew: rew: (7L 7 C. Incorrect flight control rechannelization on rollout. Crew: 2 .
Soyuz T-10-1 (T-10a) 9/26/1983 < frooring aod Sorential reatore of water | Lentilc ! pening correct flight control rechannelization on rollou rew: .
Pad booster fre/explosion, Capsule Escape Sysem used., Q,e Z. o-ommonia heat exchanger. - Crew:7 Crew: 2 g— W Mercury MA-7 5/24/1962 Crew: 6 . TPS Thermal Profection System
Crewii2 Loss of Vehicle,/Mission ‘,(,J & Crew: 6 STS-95 10/29/1998 Soyuzé . y 10/1969 Auigmaiic docking sysem foled, Manval RCS depletion at 80,000 ft. gITS'3  sced oxcilaion dorine derataion. Stoncer h di?c{ 30/_ ‘:32 Soyuz 18-1 (18a) 4/5/1975 ° us. United States
Other on-pad abort events: Soyuz TMA-18 (225) 9/23/2010 Preflight sterilization process chemically ~ Low-pressure compressed arc welding experiment M21-D21 7/30/1966 coc 'rfgsw' alyutno uf |evef Missi Crew: 1 cgﬂ"lir)‘aul:ecg_ oscillafion during derofation. tronger than predicted winds After ascent abort, capsule landed on snowy slope °
STS-5F, STS-55, STS-51, STS-68. Y rs'fssf attempt to sej %'Q'bero"‘ 1SS f?”elfi ?e"seurlﬁg;:?] tﬁmé‘?ﬁwﬁﬁ Sci(rjiﬁfilnbgy\stlzrigr. Hi?fr%s lt;rnnde tjignt]:slieeg];ﬁ: tltlhgfltr}‘\';erocrxit"pu"men' dDZI' d"l’“e ‘?""ded )"i'hM'\g‘ = R Crew: 2 above dliff. Parachute snagged and prevented fall. : WMS Waste Mana g ement SYSTem
crew succeeded in bypassing fau ! ) N
T kg peloly - e o griglend s itz sop 1 | G2 Coly
?:RB 'g;mo" pressure wave cavsed TPS and siructural damage. Crew: Soyuz 3, 1SS 3 STS-87 11/21/1997 Soyuz 1 4/23/1967 [190 e ke B Failed to dock with Salyut 3 due to Igla Descended through an electrical storm during night landing. ° Visit the NASA OFFICE OF SAFETY & MISSION ASSURANCE
rew: - ’ = .
i ; ; : R . landing. tel lfunction. Crew: 2 Isi e
Skylab 2 5/25/1973 SpaceShipOne, 16‘P 9/29/2004 1SS, Increment 17 4/30/2008 SE:r?;nosc?it’eclltlifgndiggﬁﬂewvlfit}hoig;\/‘s Failures in atfitude control and elecirical power é’l’:“l,l':lg2 Loss of Crew (1] ?evT: "EG ncfion. Loss of Mission L w7771 Soyuz5 1/18/1969 ° httos: discioli ish . fiqafi
Instrument unit erroneously sent a command to switch the launch Uncc?mmangied vehicle roll. Control Freon 218 leaked from SM AC. ﬁnsupccessﬁ.ll o turepd L VA oo systems resulte_d in a loss of mission. The launch of the ! Pd i 9efa " Landing rockets failed to fire. resulfing in a hard ° ( pS.//SmO.nOSO.gOV/SmO— isCipl |neS/m|S ap-investiga |On)
vehicle o niermal 1o external power regained prior fo apogee. Crew: 3 Crom | ercoplreay " intended docking forgel, Soyuz 2, wos scubbed. - [ LD Crowe 3oy 2ol S porachses landing, e . for the latest PDF and interactive versions of the
Crew: 3 Crew: 1 : rew: 1 Loss of Mission Loss of control at high speed rew: b . °
and altitude. SpaceShipOne, Flight 11P 12/17/2003 Avollo 12 11/24/1969 Crew: 1 Crew Injury ° S . .
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