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Note: Rev 19 BASELINE updates Rev 18 with the sastern most debris evnts (over Texas) and is the timeline used forthe Final Report
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Note: Rev 19 BASELINE updates Rev 18 with the sastern most debris events (over Texas) and is the imeline used for the Final Report
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Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report
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Noto: Rev 19 BASELINE updates Rev 18 with the sastern most dabris events (over Texas) and is the timeline used for the Final Report
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Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report
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ovaaton o re da, it was detormined i
romote senor sinaties had boon soen i previous
o cod e oxplined by known even's
T overs e e
romiaus.
e 51:00 Bt Temp 2650 F|
X [135114 Evizs [Cef Wing Front Spar at RCC Panel 8 - sart of off-vominal g trend cor [VOSTa85A
increasing temperature trend fail a0z
E1+520 sec 2520
x [13s1:14 Elvaizs Lett Wing RCC Panel 9 Lower
10) - startof a more +492 secs (ef [x11120 Y2390
seq 16.6 for 15t off-nominal event and seq
[24.12 for faiure)

ect. 5 mor spproe
vt spansovos R o sitcaion of

i ot st whch Bt goss an says ngatve )
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Integ Time Line Team - REV 19 BASELINE 61572003 1PM
Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report
Seq ET [Witestone. [Entry Event Remarks WSID /1D
No. secs
222 Eivie0 [OVS L Pod RS Suf T3-AFT - rihan-_[Sensor [VorTaz23n
oxpociod tamparatur rond when comparad o provious it of [E14910 and goss ot a E1+640 xie57 2 v-126 2422
same incination
- 32.1352:00 B @ gaton Termp: 2700
ot v s nemrt
oriatn procoss)
226 | 745 | - [135200115 Elv480/ Unexpected Retu ink comm drop-out (Event 6) o apper et aft atenna (TORS 17100) |
Elvige [Band comm arop-out considered out-
family based on previous it data (same
remarks as seq #20.3 above).
228 | 748 | x [135200148 Elvag0 ! o R At s Gt (G P Toporny vosTasson
E1+520 change i slope, then returms to " xzsz0¥-230L0R
v Accont somor vOoTo685 o comrine) dos it show
s signature
23 o
23| - | - |ms215 Eivage  ond ine Bond Heating “Mid Skin Temy vaaTi110A
Mid Fus Bottom Center Bond Line Temp. T11128
01 Telometry X121
2335 | 747 | x 13216 Elvaa7 Two Left Wing and 1 First OEX data falre  [VO7PBO3BA
how signs of faiure. vorpaoesa
VO7PR038A- L Wirg oper SutecsPress (VB3 tL5) vorpe1sia
V07P8086A - L Wing Lower Surface P 3
VO7PB151A - R Wing Lower Surface Press
234 | 7a8 | x |ras2i6/53:07 Elva87 ] | of 3datain voreeoaen voree0ion VO7PBOSBA
Ens22 snapshot mode) running in the-wire bundies along the loftwing  [noted in seq 23.35 s included in ths /07PB022A VO7PBO71A
eacing edge show signs of failure - 18 measurements. or Vormaceon VO7PBO72A
vo7Pe024A VO7PBO73A
vorpeo25A VO7PEO74A
vorpaozen VosToRg5A
vo7PBo37A V09T9910A
vorpe0seA VO7T9866A
VorPe0ssA Vi2Gee21A
2345 | 749 | x |1as26/5624 Elvag7) The vast majorty of eft wing how signs of  [Note: in[Muitple
E735 e g i e pored s s et oing 50 23.35 are included in this grouping ~[measurements.
temperature and presstre measurements and al sirain
[measurements aft o Xo 1040 with the exception of throe sirain
the upper surface of the L
[Aditionally, 30 fight wing pressure measurements show signs of
Jaiure
235 | 75 | - |1as217 EI+488  |Approx Vehicle . approx
i [nominal data was seen: Data source: STS-
ls9.0N/-1202W 107 GPS Trajectory Data




Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

o T Lie Team - REV 19 BASELIE e
Not: Rov 19 BASELINE updates Rev 18 with hessstrn most dabrsevants over Texas) and s o timling used or tho Fina Rart
S | S ToRX G T Ttestons [y B Ramares WS TD
No. | o, | oua [chiTB737 socs
24 77 - [1352:47 Elvd88 LMG Brake Line Temp D - On wheel idewall (aft of sw |Initiation of temp rise (*bit flip up") - may be |V58T1703A
e
oo ot tme v an sl
pecoiageof s Refoencssea
5o st vSaT1703A vt
21 | 75 | x |raszte enaso et wing S CapLur L1030t 1040 Spar - LoverGap) ot —
i
evmonimaly B35
wiz| - | x |rszize | enas st ing o n e
Eusast vt sopeas 1o an ndcaionof o essuremans g o evenk s 6 2.5
secsrsnians) e i g amparatrs sanor it e
o on e i
NOGTE0 104 Wi L 5 LRt o Rt 1120 v-2000 22800 W 1
TToc6oA-ving LR SURF 1211 V255 28R WerRun 1
win| - | x |rsez s . Svoower |vorrosson  vortesza
oowmars T [ vana zum s viota
Covara ¥ 4
VO7To400A - Fuslg LR s TG 8216021 s voo 2 VorTossen
V0770485 - Fug LWR S TG 6219007 orroaszn
VO7To452A-Fulg LWR S TG 8916021
Ooumara sn
VO7TO522A. Fusly At penotaton Area TC 8235251
V07796364 Lot ving uppr urfoce TG 6PA860T
2as| 27 | x |raseas enass " rzcosain
oty 20 secons- measuamentsppoars 1050 ing s 2o 2o
2as| 70 | x |ras2as enase Lo Outoars Eavon i Bana Acclraetr -ainora vososrzsn
|vibration response (approximately 2G peak-to-peak)
V08725 1 08 Eevan 2 (U132
w2 | - | x |rasea ensoo eopo 0% o i s gages shows sl oo
oo ressuramens
uz| o | x |ras2ae ensoo Lot wig Lows Surtace Termocousle 8p2s70T - tart o s orrocran
50 ceq s tamperatur over 30 socods
2u2e| 705 | x |ras22 ens0 oMot 5 S AT -t sy i s v by dop e 1+ STz 01
revous s o scondsand e vammozzzo
[empaairs crangos
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Integ Time Line Team - REV 19 BASELINE 61572003 1PM
Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report
Seq | Sum | OEX [GHIT ET [Miestone [Entry Event Remarks WSID 10
No. | No. | Data [GMTDay32 secs
2426 | 78 | X | 13521 Eivs02 [Cef Outboard Elevon Wide Band Accelerometer - offnominal [Vo8D9729A
[vibration response (approximately 3G peak-to-peak)
[V08D9729A - L OB Elovon Z:Vib (MUX1B Ch 2)
2a28| - | x |13s2313/084 | Ens023/ 5 Left Wing included inthe ~ [v07To786A V0OTO860A
EIv509.4 arouping 2345 |V09T9893A VOOTO231A
[(sensorstwiring) faiing: VooTossen
[VO7T0786A - LH INBD LWR Elevon Fud Surf X137 v-220 ZLWR WB-Run3
[V09T98934 - Wing Elevon Cove LWR Surf Temp. X1383.8 Y3722 22909 WB-Run 3
V09798844 - Wing Elevon Cove UPR Sur Temp X13817 v-3722 22039 We-Run 3
V09798604 - Elevon Cove Insul Surf 90 x1379.4 v-419.7 ZBOT WB-Run 1
[V08T92314 - Elevon LWR PLUG TEMP 1 (Surface) x1435 v-2322 LWR WB-Run 1
243 | 745 | - [13s225/31 Elvdg6) [Two events of unexpected Retur link comm drop-out on ppee e at aranna e 171,
El502 [Event 7 - 13:52:25(26; Event 8 - 13:52:20/31 [Band comm drop-out considered out-of-
oy based on p-eweus 1o same
remarks as seq
245
27
28 | 85 | - [13s232 Envs03 [supply H20 dump in oss.  |vezTosson
iemp ise ras (15 socond duraton of high i rate). increase in ise rate not abserver |vezToason
reous o, OMT snow memes st
no. 26.6 for terminaion of event
249 | 85 | - [135232 El+503 rate (23JHigh rise loss.  [ve2Toss1A
[second duration of high rise rate). Increase in ise rate not observed on
ouT
no. 26.65 for termination of event.
2193 | 86 | x [135234 E1+505 [OMS-L. Pod HRS 1 Surf T2-AFT - Start of offnominal lower-than- vorTa220n
[xise6.v-120 26220
lgoes erratc at E1+940
2496 | 8es | x [13s230/5300 Ensi0) 4 Loft OMS Pod Surface temps - Change in existing off-nominal —[Previous event seq 20.2 |voraszen VvorTeRTaA
ENs40 e P |vorTazz0n VoTTa972A
[revious fights of same incination)
[V07T9976A-Loft OMS Pod TC BPO731T x13425 v-128.5 24626
[V07T6220A-OMSL Pod LRSI Surface Temp-FWD. X1321.0 YLH 2464.0
[V07T9078A-OMS L Pod Thermocouple BPO732T X1350,6 Y-135.1 2463.1
[VO7T98721 Left OMS Pod T BPO74ST x1324 v.08 2488
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Iteg Time Line Team - REV 19 BASELINE 61572003 1PM
Note: Rev 19 BASELINE updates Rev 13 with the castern most debris events (over Texas) and is the timelin used for the Final Report

Seq | Sum | OEX [GMT. BT [Wilestone [Entry Event Romarks WSID 1D,

No. | No. | Data [GMTDay3z secs

% | 67 | - |1362at B2 [TWIG Brake Line Tomp A~ On st facing MLG door - star of of _[InUation of termp 156 - of nominal based on[ VST 1700A.

rominal trend rise rate comparison with fight experience.

25 Jsooea

2% | 87 | - [13s241 Envs12 Lot Main Gear Brake Line Temp C - Start o offnominal rend  [Unusual Temp Rise |vsaTi7028

263 | 875 [ ~ | 13524475250 ENs15/ First ciear va

Eiv521 Jof-nominal trend at 13:5244; deta roling
[moment coeffcient at 13:52:50. Derived by|
[analysis

265 -

266 | 85 [ - |13s247 Ensta [Supply H20 dump Nozzle temps ATB return 1 typical ise ates.  [High rise rate is bounded by |vezToa40n
(OUT mown s endof il e (Va2TOA39
lduration. Temp took additional 48 secont
i retu o nominat omp s (53:35 M)

2663 | 745 |~ |135249/55 Elv520/ Unexpected Retum 9 [On upper ettt

Eiv526 [S-Band comm drop-out considered out-of-
[amily based on previous ft data (same.
remarks as seq # 20.3 above).
26| - | x 1852405/ E145205/ J2 et |vosTagesA
52514 Ens224 ihat appears to be an indication of the measurements. lgrouping of the event noted in s0g 2345 V09T9349A
(sensorsiwiring) faing:
|VosTaE95A - Wing Front Spar Panel 9 Temy [x11022 ¥-238.0 22390 WB-Run 3
|V09T9849A - Outboard ELEVON, Lower Suface Edge [X1420.1 Y-316.3 ZLWR WB-Run 1

2665 | 85 | - |13s5255 Elv526 |Vacuum vent temp returns to typical rise rate. High rse rate s bounded by dataloss.  [V62T0851A
[GMT shown indicates end of inital ise:

[ouration. Temp took additional 40 seconds
to return to nominal temp ise (53:35 GMT),

267 [ - | - [135258 Elvs27 L Lower Skin Temp - Start of | [Temp trending down |vooT 10064

27 | 10 135259 EIv530 Lot INBD Elevon Lower Skin Temp - OSL |vosT1008A

274 x [13525041 E1+530.4 |vorTo78sa

53074 Ei+538.4 it appears {0 be an indication of the measurements. larouping of the event noted in seq 2345 [VO7TO711A Vo7TO713A
[sencoreniing) g Jvor
| oTTSTeSA - LH OTED LR Sewon Fd ur [X1396.1 Y-372.2 ZLWR WB-Run 1
|VO7TE711A - Wing LWR SUI [X13620 Y-369.3 ZLWR WB-Run 1
/o7T5630 - Wing . Upper St Trermocoseie [X1357.8 ¥-358.0 ZUPR WB-Run4
|V09T9845A - Outboard ELEVON, MID GAP, Fwd [X14404 Y-316 ZLWR WB-Run 1
- VO7T9713A - Wing LWR SURF TC [X14020 Y-375.3 ZLWR WB-Run 1
te: These measurements were abserved off-nominal in the
E1+485 /488 period but it was inconclusive i the measurements
|were faiing at that time
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Integ Time Lino Toam - REV 19 BASELINE

Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

61512003 1PM

Sum | OEX [GHIT B [witestons. [Eniry Event [Remarks WSID 11D,
No._| Data [GMT Day 32 secs
755 5o (-0.18 ps). Mach 232 32135300 1+ 537 sex. WLE Siagnaton Temp. ~2600 7|
7 footed
ro 1265 s o wod s n
oers increment drvaton proc
25 | - | - [13s302 Ens3s [Hya Syst 1 LH INBD Elevon Actr Ret Ln Temp - start of off nominal[Temp trending down vsaTo157A
ren
[Hyd Syst 3 LOE Ret LN Temp - startof off nominal trend [Temp wending down lvs8To394A
277 | 106 | x [135308 ENvs34 Lot Outboard Elevon Wide Band Accelerometer - onset of signal [vosDo729A
ssrsionniatng ety messursmat are pproumasly 0
peatcto-peak - of-scal
[ borson 1.0 Elovon 2 (MUXIB Ch 2)
£ I 135310 Envsat [Hyd Syst 3 LOE Ret LN Temp - OSL. [0SL was preceded by Nominal Temp rise [Vs8T0384A
20 | 1 | - [rassae Ensa2 [Hyd Syst 1LH INBD Elevon Actr Ret Ln Temp - OSL [OSL was preceded by Nominal Temp rise [VS8TO157A
203 ot a1 mosekn i .
updated moved o
295 | 112 [ - [13s326 E1+557  |Approx Veh Gra Mach GPS Tra
Locaton:
387N 11235 W
2055 | 1121 | x 135320 Elv560 Lot Fuselage Side Surface Temp BP360ST - startof oft-nominal [ Trend followed by temperature cropand ~[VO7T9253A
increasing temperatur trend from ~180 deg F to 400 deg F rise (rof soq 36.2 for next event of this ~[x10007 v-108 z354.5
sensor)
206 [ 1122 x [135320 El+560 Left PLBD Surface TC BP3603T - Stat of sighty off-nominal vorTae13
Ixioos vinzana
same incination
2063 | 1128 | x [135320 El+560 Left PLBD Surface TC BP3703T - start of off-nominal temperature vorTag25A
rise, peaking at E1+625, ollowed by temper [xiraes ik 214
subsoguent oft nominal ighe ian-expecied temperaure
2066 | 1124 | x |13s320 Elvs60 Leh Fuseiage Side Surface TC BP3604T - Startof slightl off- vorTasoaa
rorine e \emperalure rend when compared to previous. xi006 v-105 Z390.4
fights of same inclinatior
207 | 1125 | - [13s331 El+562  |Aipha Moduiation y [Vs0H0803C
stmccconmands o e irsncs:
itack to promote g
Comvergence e rrrancsarg rft.
a | 11| - |1asasi/saa Elvs62/ [Hyd Syst 1 LOE Return Line Temp - OSL [OSL was preceded by Nom Temp rise plus [V58TO193A
Elvs65 [oata loss 3 sec'sprior to event
302 [ 13| - [135332/34 El+563 [Unexpected Return fink comm drop-out (Comm event 10) [0n upper lef at antennae (TORS 171/W).
Elv565 [S-Band comm drop-out considered out-of-
family based on previous i data (same
remarks as seq # 20.3 above).
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Integ Time Line Team - REV 19 BASELINE

Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

61572003 1PM

Seq | Sum | OEX [GHT B [Wiestone [Entry Event Remarks WSID /1D
No. | No. | Data [GMTDay32 secs
303 | - | - |135e45557 Eiv565/ 13:53:34 - V0ST1016A (Mid Fus Bot Port|VOST1016A
Elvess. 5L T x 620).
01 Tolometry 13:54:00 - V08T 1022 (Mid Fus Bot Port  |V0ST1022A
BLT X 777).
13:55:57 - V09T1624A (Fud Fus Lur Skin. |V09T1624A
BotcLT)
05 | - | - [13s330 El+565 [Hyd Sys 2 LIE Retum Ln Temp - Start of Off Nominal Trend remp trending down |vssTozs7A
3t [ 1| - |resase Ei+567 Hyd Sys 2 LIE Retum Ln Temp - OSL. |vssTozs7a
3125 | 1135 [ x [135337 El+568 o 100 Spar |vi2G9049A
of off-nominal increase i sirain ndication (over an sensor Jxioao v-125 zuer
rprsimats 115 Socond o ol uiden gcrease
313 | a7 185338 Elvs69 ) ol v
|angie becomes out-or.family as compared
Jtoprevious fignt data at tis point n the
rajectory
315 —
317 oitos
2 oitos
3205 | 114 | x [135344 E1s575 [OMS-L Pod HRS! Surf T1-AFT lower-than- |vorTaz19A
oxpected tomperature trend when compared to previous fights of xisor.1 v-1z60 24220
same incination
21 | 15 | - [13535147 E1+5761 o #-Frstrpon o s cosere o he Ot S st atof Ot rvloo cne [E0C2-4-0064
El578 a plasma anomaly which  [EOC2.4-0056
cm.mea o ariceatly mnescont_[Eoca 40201
rail. No evidence of [Plasma anomaly:
1 o i ot Ao o an iy, |F0CR--0138
323 | 15 | - [135348150 Ens771 reportof pe. No  [EOC24-0064
El+581 Jovidence of RCS jet frings (ref Atias data ~ [E0C2-4-0056
end plots) E0C2-4-0201
25 | - | - [135348 Elss77 LG Brake Line Temp A - On strut facing MLG door - Startof off [ Temp rise rate change from 1.4 Fimin to 5 5VBT1700A
[nomina trend (temp rse rate change) Fimin and increasing to LOS
26 | - | x [13s3476 EIv5786 1 g included in the |vorTas7an
Jorouping of the event noted in seq 23.45.
V07T96744 - Wing LWR SURF TC. [x1353.1 v-236.4 ZLWR WB-Run 4
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

61572003 1PM

Seq | Sum | OEX[GMT B [Wiestone [Entry Event omarks WSID /1D
No. | No. | Data [GMTDay32 secs.
327 | 115 | - | 135354156 Eivses ) [Debris 73 - Third roport of debris observed leaving the Oroiter. _[Seen Just af of Orbitr envelope folowed _[Debris:
Elv589 [Event followed by momentary brightening of plasma trail lone second later by a plasma anomaly ~[EOC2-4-0055, 0056
y ‘
[section of the plasma trail. No evidence of [EOC2-4-0064, 0136
RCS ot iings (rof Atas data and plots).
[GoAR 13541 1 + 591 sec. VILE Siagnation Temp. 2650
328 [ 115 | - | 135400704 5017 [Debris #4 - Fourth roport of dabris obsorved leaving The Orbiter _[Seen Just aft of Orbier envelope. No _[EOC2.4-0056
Elv595 [evidence of RCS jet frings (ref Atlas data ~ [EOC2-4-0055
d plots).
329 [ 1s | - [13se07i11 ENvsos [Debris #5 - Fiftn report of lE0C2-4.0058
Elv602 Inead of a piasma anomaly. No evidence of [EOC2-4-0055
RCS jet fiings (ref Allas data and plots)
3 | 13 | - |asen Elv601 [LMG Brake Line Temp B - Stat of off nominal trend [Temp Increase lvseT1701A
333 [ 135 | - [13san Elv602 bserved
[siope to positve slope. Derived by analysis|
35 [ 13| - [13sa14s22 E1v605 [Unexpected Return ink 1) W),
En613 [s-Band comm drop-out considered outof-
family based on previous it data (same
remarks as seq # 20.3 above)
3 | 14 | - [13se20 Elve11 [start of sow aileron trim change [The aileron i setting observed i fight ~[Ve0H1500C
st deviates from the prediced trim setting
at this point i the trajectory, indicating that
fight control is reacting to asymmetric
laerodynamic condiions that are varying
Jover time. (GMT is approximate (13:54:20
[+/- 10 seconds))
s Josrea [Ratcnsi o coloton: Move 10 s0q 4333 tme s
upcsted
3 | 15 | - [13se22 ENv613 M-FUS LT BL offnominal lvaaT1108A
rise rate) [ST5-109 8 7). Rise ratemcrvased!mm1
Fimin (ypical) to 7.5 Fimi
32 | 15 | - [135022 Ene13 [LH Aft Fus Sidowall Temp at x1410 - » rammgneyman lvosT1724A
(increased rise rate) [STS-109 & 87). Rise rate increased from
[2.7 Fimin (typical) to 5.4 Fimin
35 [ 13 | - [13se2e Ens1s [Sys 3 Left Main Gear Strut Actuator Temp - start of off nominal  [Unusual Temp Rise lvs8T0405A
37 [ - | - [13s625 El616 i Nevada  [Data source: STS-107 GPS Trajectory Data|
Locaion: State Line
ls83n/-1190w
38 [ - | - [135028 Elvs17 ol ITORS 171w
jantenna.
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Note: Rov 19 BASELINE updates Rev 18 with the oastern most dobris events (over Texas) and is the timeline used for the Final Report

61572003 1 PM

Seq | Sum [ OEX [T T Testons i Event s VST
No. | No. | bata [GNT D377 secs
% g
w2 | 152 | x [raseze 620 [t s 20.5 or revious event o s~ (V0770250
ownvard trend censor anc seq 541 fornextsventof s (110007 Y105 23545
w5 | 163 | - [1esesasime | emereas Fiasn 1 - o ROR and rngs  |E0c24-0055
E16249 caving notceably lumincscent sinature in plasma i occured t 13:54:32.52 3376 and oC24-0034
15:54:33.54 33,78 respactvely (et RCS [EOC2.4-00088
[ntas anaysis an pits). lEoc2-4-0066
lEocz-4-0070
s6ss [ 1532 | x |1asaas evezs [ s 20,63 or revious event o s~ (V077925
ownvard trend censor anc seq 701 fornextsventof s [f1138¢ Y1 26415
censor
w6 | 153 tas435 137 Ees/ (et # - Very bt ceors seen eving the Ot en just af of Ortter envlope. Also, _[EOC240055
Ee2s efeence RGS ot ring nte n tom # 36.5 [E0C2-4.0034
above. Detris events 6 an 14 are vsualy [EOC24-00088
e bigges, boghtest eventsand nerfore. [EOC2-4.0066
may nicto tre most sgncant changes. [E0G2-4.0070
i the Oroterof the westem debris svents
w67 | 1535 | x [rasea0 ~ewe0 Stain Gages Centered o the Upper Suface of the Lot ML [Note: PCMG entry data s nsnapshot~[1269156,
el informat VizGo1s7a.
nese gages may have ccured earer han noted (V128156
see | 1534 | x [rasacn ~ene0 Lo Wing 1040 Spar et -shows crsaso i scan INote: Acacet sensor V128165 ai ot [vzGo156A
show smiar “oftnominar sgnature at i [V12G9167A
ime. ais0, PV ety data = n st
ormat (rot coninuous) tersfors vt (V12631655
may have ccoured carer than notea [nominal)
a7
ars s
w7 | - | - [esess eens LG L1 Outoa wheet pstarts o [vs1T0S74A
rend downy
e 7 EPREESF 651 e WIE S Ter ~Z5007]
TS| 63 | - 1555006 EeEsT o #7 - Seventh report ter 5o o [EOCZA-0000
EI+657 |evidence of RCS jet firings (ref Atlas data
and pot)
a8 13 — | 138812 EI+663 |Sys 3 LMG Brake Sw Vv Ret Line Temp (FWD) - start of off |Temp Increase |V58T0842A
romia end
ars | 1835 | - [rassarire Evess/ et #7A - Repor ofdebrs coserv leaving e Oroter S st ftof Oroterenveloe lzocz40161
earo
s s
s o
w | = | - |z €14672  [orag 11 fsect  [Drag Measurement incorporaton ncorporaonofdrg-derved e o
v venicl navigaton sate




A2z Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Integ Time Line Team - REV 19 BASELINE /52003 1PM
Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and s the timeline used for the Final Report

Seq | Sum | OEX [GHT e Mestone [Entry Event Remarks WSO 1D
No._| No. | Data [GMTDays2 secs

3002 | 1535 | - | 1a5521725 B [Debris 76 - Report of debris Observed leaving the Oroier. Db 02 4-
EN67e aforementioned Debris Shower A. No (0030, 0088, & 0161
Jovidence of RCS jet frngs (ref Atas data
end plots).

4005 | 1537 [ ~ |1ass22/28 673/ Detris S .- Reportof et shover seen st afof Oroter |Seen st ft of Orer erelope, Over e [Saw ceors
ENe70 Jenvelop: course of these four seconds a luminsecent [E0C2-4-0098,
soction of plasma ral is observed which (0161, 0005, 0030
appears to contain a shower of indefiite  [Saw shower:
e

[tnatnciudes Debris 8,9, and 10. 0021, 0028

401 - [Ratonae o eition: moved o 40.02 e futner
review f e s

402 | 1535 | - [135524128 1675/ [Dobris #9 - Report of debris abserved leaving the Orbiter. oonustaftof rtitr amlops nsid th E0C2-4.005, 0038
E1679 ovementoned Do

(vdancs of RS o s et Al ata

and plots).

403 | 1535 | ~ [135525120 EIv676 [Debris #10 - Report of seen E0c2-4-0005

E1+680 aforementioned Debris Shower A. N
evidence of RCS jet frings (ref Atlas data
and piots).

04 Jasetoa [ fo ditio: Th sgnatresof he STS.107

w05 | - | - [13s532 EI+683  [Approx Veh Grd 1 Mach 21 GPS Trajectory
Locaton: Line
374N 1141 W
406 | 1543 | - [135533/35 Elv684 | [Return link comm drop-out (Comm event 12) First comm arop out after switched to upper|
Elv6ae rignt aft antennae (TORS 171/w). While
ommon to have a drop out at ths point,
inconciusive if drop-out s off-nomina basedf
Jon previous fit data
a -
a2 Jasstoa et o ton-Movs o 4165t e
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Appendix A.2 - STS-107 Mishap Investigation - Master

Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

61512003 1PM

Seq | Sum | OEX [GIT ET [Witestons. [Entry Event Remarks WSID /10
No. | No. | Data [GMTDay3z
45 | 1545 1555:35 139 1686/ [Debris #11 - Report of debris observed leaving the Orbiter [Rppears at e head of a secondary parallel[ EOC2-4-0050.
Elv6%0 piasma rail wel at of Orbiter enveiope. A |EOC2-4-0088
socond plce o a0 sen 1 the
ary p. i No evidence of
2GS o ige et Atasdat an ).
4155 | 1545 [ x [ 135538 Elves7 [Xo 1040 Spar (MLG Forward wall Upper 25for |vizceoson
Joden rop in strain ollowed by gradual ncroase uni orratic [this sensor [xi040 v-135 20k
[signature at approximately E1+930
416 | 1545 | ~ [135538/40 El+689 Debris #11A 9 P [E0C2-4-0008
Elv691
417 | 1545 | ~ [135538142 Elv689/ [Dobris #118 - Report of debris abserved leaving the Orbiter [Seen at head of a parallel plasma trai at of [EOC2-4-0098
El+693 ihe Orbiter envelope.
a2 | 155 | - [135541 Elv692 i Fus P offnominal temp rise with respect o |V34T1118A
Jrend 575574 105, Wantto 26 Fmn om0
422 | 1545 13:55:42/ 46 Elv693/ Debris #11C - Reportof e debris &
Elveo7 Jat of the Orbter envelopo. paralol rail: EOC.4-
0098
see paraliel pasma
rail oniy:
o028 aosn
423 | 1545 | ~ [135544/48 Elv695/ Event pe. No evidence [EOC2-4-002,
Elv07 ¥ d plots
s Jettsa [Ratonsi o dlaton Hoved 1 seq #4275
|imisocated'n i ased on GAIT associted win
Jovon)
427 | 1545 | -~ [135554/58 EN705/ Event [scen wei aft pe. No  [EOC2-4-0005,
ENT08 ot Jovidence of RCS jet f fAllas data (0017, 0021, 0761
Joebiis Jand pots).
a275| - | - |1assss EEN Data source: STS-107 GPS Trajeclory Datal
L
N 1t2aw
428 | 1545 | -~ [135557/50 E1+708/ Debris #14 - Very pe. Debris  [EOC2:4-0005,
ENT10 Jovents 6 and 14 are visually the biggest, (0017, 0021, 0028,
e most secant changes o e ke |
Jof the wester debr
5 RS ot ing 1l At dta and o |
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Note: Rev 19 BASELINE updates Rev 18 with the eastorn most debris events (over Texas) and is the timeline used for the Final Report

61512003 1PM

Seq | Sum | OEX[GMT B [Wiestone [Entry Event [Remarks WSID 11D,
No. | No. |Data [GMTDay3z secs
[GBAR = ~40 psf (~0.26 ps) Mach 214 32.13:56:00 1+ 717 5o WLE Siagnation Temp: ~2600F|
129 [ 1543 | — [ 135600103 BT [Return ink comm drop-out (Comm evert 13] [On Upper right aft antennas (TORS 1717W).
T4 [While uncommon to have  drop out at this
lpoint, inconciusive f drop-out i off-nominal
on previous it data.
[Note: No further comm drop-out events are
isted n the timeline thru LOS, since are nol
lconsiderd out.of-family at this time.
a3 | - | - [13s602 1713 |Qbar 40 pst RS Pitch Jets Deactivated [Pich control i soley achieved th
lelevator and body flap commands from this
int forward,
4 | 16 | - [13s603 EnT1a Lt Lov ‘9 Skin Temp - start of [Temp reading trending down (potential  [V09T1002A
[sensoriwire damage)
a42 | 1545 [ ~ |13s608/12 719/ [Debris [Seen just aft Nearest [E0C24-0017
EnT23 et frings: R2R jet frng at 032:13:56:17.30.
56:17.54 for 0.24 seconds, & R3R Jet fring
a1 032:13:56:17.28 / 56:17.52 for 0.24
[seconds. (Ref: RCS Atas data analysis
fand piots).
ass | 165 | - |1ases EnT27 Hyd Sys 1 LMG UpLK Actr Unlk Ln Temp - Temp rise rate change [Temp rise rate change from 0.7 Fimin  [VS&T0125A
{(nominal) to 3.9F/min and increasing to
0s
446 | 165 135617 EnT28 Sy 3 LMG Brake Sw Viv Ret Line Temp (FWD) - Temp rse rate. 1.5 Fimin
change. Fimin (stayed at this ate to LOS)
447 | 165 13:56:20 EnT31 LG Brake Line Temp C - Temp 1.3 Fiminto
Fimin (stayed at his ato to LOS)
ass | 165 | - |1ase22 EnT38 LG Brake Line Temp B - P 21 Fiminto
Fimin increasing to LOS.
as | 16 | - [13s624 ENv735 Left Upper Wing Skin Temp - start of off nominal trend [Temp reading trending down (potential ~ [V09T102¢A
[sensoriwire damage)
46 | 1655 | - [13s630 EnT41 15t Roll Reversal Iniation [Entry guidance changes the sign of the roll [VSOH1044C
[command to redirect the vehicle back
towards the center o the delta azimuth
|(neacing error) corridor.
465 | - | - |13s645 E1+756  |Approx Veh Gra the STS-107 GPS Traj
ocaton state Line
36.1N1-108.0 W
467 | 165 | - |13ses5 ENv6s Sys 3 Left Main Gear Strut Actuator Temp - Temp rise rate change [Temp rise rate change from 1.7 Fimin o~ [VS&T0405A
12.9 Fimin (stayed at this rate o LOS)
a7 | 1655 | - [13sess ENvTe6 |Actual rol achieves desired roll command. [Ve0H1044C
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

61572003 1PM

Seq | Sum BT [Witestone. [Entry Event Remarks WSID 11D,
No. | No. secs
B
12d since provaiy nominal e 0 complton of
i oversa esting nsevation ange neaig 60
w Jeitsa Rt fo doiotion: 14U Voot crease rfiecs
Jacostratons mperted urng ol revrsal. Same.
[sanatue obeered on STS.105. Norinal svrt
23 s Wach 207 1357:00 —— <777 soc WLE Siagnaton Temp: ~23007|
357 [Bodyfiap deflection up 3 degrees [Watches nomina aero smuaton [VS0r6410C
Joitoa
x [135700 E1-780 [Fuselage Side Surf Thermocpl BP3976T - start of offnominal trend| vorTazroa
[(temp increase followed by temp drop / rise) xises 1 v-i248
2071
4953 | 1667 | x [1357.00 E1-780 [Fuselage Lower Surface BF Thermocpl BP220T - start o off- vorTasosa
[rominl trend (shallow temp drop) [xiseov-111.1 ZLwR.
a955 | 168 | - |1357.19/20 E1+790/ [Debris # 16 - Very faint debris abserved leaving ust aft of Orbiter.”[Observations by personnel from the Starfre[E0C2-4-0148-2
E1+800 (Occurred over easter AZ and NM.) Optical Range (Kiriand Air Force Base,
M),
e et o s oL oo o
1032:13:56:54.71 /57.01.1
lo32:13:57:46.35 /5753, wzuauemw
Jat 032:13:56:54.66 / 57:01.07
215574631 575310 (o oo
Jduring data dropouts & were determined
based on injector temps alone). Also, R2R
Jat 032:13:57:43.94 1 57:44.42 & R3R at
1032:13:57.43.92 1 57.44.40 for 0.48 secs ea)
et s o anytandpots)
496 | 160 [ - |13s719 En790 IMLG LH Outbd Tire Pressure 1 - start of
oo igns
407 | 169 | - [135720 E1795 MLG LH Outbd Tire Pr it fip up - oar
orevious fights
so [ 17 | - |1ss728 EN799 Lot Lower Wing Skin Temp - OSL vooT10028
s || - s o e sion rgnaty s s S o
[Roll i i sievons nseted ndapendenty eary n
e vestgan, bt erer dfreay st
“Rol i beter ncicate wih alron rm
s2 [ 17 | - [135743 Ergia Left Upper Wing Skin Temp - OSL vooT102A
53 | 19 | - [1357 Elv825 Sy 2 LH Brake Switching Viv Retum Temp (AFT) -startof ot [Temp increase vssTosatA
nominal trend




Az16 Appendix A.2 - STS-107 Mishap Investigation - Master Time Line
Intog Timo Lino Team - REV 10 BASELINE w2003 10w
Note: Rev 19 BASELINE updtes Rev 18 withthe eastor most debris ovents (over Texas) and s thetimaline used for the Final Report

Soq | Sum [ OEX[GNT T Wiestons [Enty Event ek W TTD
No. | No. | pata [oMTDay3z
395 | T68 | - | 1357505 /555 | Erezas e o g o ot Goseratons
E0e265 |(Occured over saster AZ and i) il Rare (Kitand A Force Base,
o narst ot ings:Samo as 504 .
4955 pus LaL. a1 032:13:56.00.50 /0146 8
a0 at032:13:58:00.46 1 01.44 i botn
was no start up data, but good
i ffhutdown) - 0,96 ¢ pise each.
[so. RZR a1 032:13:56:03.18 /09,16 &
[RoR at 032:13:56:03.18/09.16-(n botn
Jcases fings occurrod auring cata cropouts
|and were determined by injector temps).
(Ref Atlas analysis and plots.)
s37 | 168 | - |1asrsossssors | emaws Fare 2: Assymmetial brightaningof Ot shape abserved.  |Observations by personnel o the Strre[EOC2-4-0148-4
EI+8325 |(Occurred over eastern AZ and NM.) [Optical Range (Kirtiand Air Force Base,
)
Noto: same jt fing nformation as for
Jevent soq no.s 49.55 & 53.5.(Ref Atas
|analysis and plots.)
o= o . 1531 390 WIE Sagnaton e ~2880°7]
EN I B T = [Sar o aharp aleron i crease [ ot icrease n Th rate of change n [VOOFTS00C
b aieron trm occurs near s time.
9 i
for increasingly asymmeticaerodynaics.
[Thisvend contnues to LOS. (GMIT s
[approsimate (13:56:03+-10 seconcs))
sa1 | 203 | x |1ase0s Emess Lot fuselage sido surface tomp BPIGOST starts offnominal |Ref saq 36.2 forprovious event of s |vO7T9253A
[emperatur increase sensor conn 7 vs0s z3545
543 | 205 | - [1ase0essere | emesss ncreass in oftnominalaero increments Sucstanal increase in ratsof change of [ nia
Emas0 oling (13:56.04)and yawing (13:58:19
moment increments and il inicaton of
loftnominal piching moment ncrement
(13:58:05). Derived by analysis.
sas | 225 | - |1asee Enear LG Brake Line Temp D - lvseT1703A
1.7 Fimin (tayed at s rat to LOS)
55 -
sss 135620 E1851 [Approx Ve Grd [ Attuc 209800 1/ Mach 105 - Crossing the New Mexica Texas[Data source: STS-107 GPS Trajectoy Datal
Location: tate Line
24271031 W
5 =
s | = | - [resen Ewaso 410 L1 Qs TrePressrs 1 -prssr g soun (o 03 [Tnding 0 OSL lowin 7326 L0S V1705708
(initiation time not exact) -
s |z | - [rosen2 Enes VLG Lt o Tre Prassure 1 - pressure trening down (10 OSL) mmgwosmnmmmws lvs1pos71a
intiaton tme not exact - ro
sas | - | - |rasese Enes 101 Ot W T - ot ki cv 0 05l 0 O, bl 7490808 [HTISTAR
intiton ume not exach - re #62
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Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timaline used for the Final Report

Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

61512003 1PM

o R T e B o T
ol P B woes
58.7 - -~ [13:58:32759:22 EI+863 [Sys 2 LH Brake Switching Viv Return Temp (AFT) - temp rise rate [Temp rise rate change from 2.5 Fiminto  [V58T0841A
T e Lo i 55525 s oy
o | - | - |rses s UL L Wt o sttt rserstr vendin o oS ot oo OSL -t 65 vstrosan
oc)
w | @ | - |osw o L6 U i i Pressr 105t verposron
" - s s i . 035
@ | | - | a0 1L 0w est e 051 strosrn
w | @ | - |ws a0 i Louso - osL-rt 08 strosr2n
os)
o T e e e o7 Fat s (1) i Pressrs- i ossaso 2rssssoas-suoTiop Lon
orass 1o SuoTrepLn
573504050 Tve Lo
[orases020- oo Tre Lo
o | @ | - | e 1 L Tro s 1- 051 srposrin
[ I i ooy aen UL L it e Pross 2-strt oot vond[Prss 50 0. pan 2 vsiposra
o I I pree e UL L it e Prosrs 2-starof e ondng down usipusran
w | | - | s L Lol T -5 vstrosn
o | @ | - | b 1. o oo Prssro 2051 vstros7in
w | @ | - | as L6 L vt TroPressro - 05t vstrosron
o | x| - |usw e o Pt g ) TrnProssrs- Lot ossas
i 57 = 0 oo T S o
o 7 | - s T o Go Do st Trrdorsd O[Ok et crres i
701 | 73 | x [ssmosrson | cwioos S ————————— orrsszsn  vorrosrn
o o e ks i s Houas roms
the measurements at approximately E1+940 |vorTee72A
e vio s Vorrooran
errss2s . s i s o P73 on L) Jvorrserea © oo st
|VO7T9972A - OMS-L Pod TC BPO749T lieze o7
|V07T9976A - OMS-L Pod TC BPO731T /07792227
VO7TI903A X1486.9 Y-126 24220
\ErTes0on . Fo v o 70 SP3goeT
ErTs0138 . F S a0 BPaRS on pLED) Vorionian " yorrazzse
|V07T5976A - OMS-L Pod Thermocouple BROT31T X108 YL zaars X147 VA0 24220
erTeaTon- OUS.L hod Trrmosoul 07T
\orTszson- v L poo i St o AFT
orTszosn- . pos 1 Sur T AFT
0a | ms | - [ e Lose o MCC ekt ot wertssionsin o FOR and
e
s | - | - [ s 572 1 ke Swicting Wy Rt Tomp () -ttt sy s
Sowmars amperar v o
ror | oz | - [vszsiseze | evarrs e
El+919 (13:59:28), rolling (13:59:28) and yawing

(13:59:26) increments. Magnitude of aero
increments starting to exceed abitty of
aileron o latrally trim the vehicle. Derived
by analysis
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Integ Time Line Team - REV 19 BASELINE 61512003 1PM
Note: Rev 19 BASELINE updates Rev 18 with the eastern most dabris events (over Texas) and is the timeline used for the Final Report
Seq | Sum | OEX [oHIT BT [Witestone [Entry Event Romarks WSID 71D,
No. | No. |Data [GMTDay 52 secs
T 28 | - [135930%6 Eo21 66 [Start of K2R yaw g [Cast putse before LOS (stayed on 10 end of [V79X2634X
Jirst 5-sec period of econ data at
032/13:50:37.4 GMT)
72 | 28 | - [13s03088 Envo21.68 start of R3R yaw fiing Lt i o LOS (i oo s of V7502638
it 5-sec periad of acon data
032/13:59:37.4 GMT)
73 | 20 | - [13s031 Enezz Observed elevon deflections at LOS Lot 8.1 deg (up); Right:-1.15 deg (up) [VOHTS05C
|veoH7555C
731 | 283 | - [135931400 Envo224 Fes transducer  [V7HO253A
Jtowards their null values exciation via a wiring short conditons~ [(5 Hz)
732 | 203 | - [13s031478 Evo225 Jau e bypassed) L ASA fal (nigh- |vsspostsa
aata)
733 | 203 | - [13s0317 Envo227 |vsHozs3A
ocosomely 16,0, 24 deqoss over ot ee sampios ot 'verdoses (10 dogonny positon (5 Hz)
LOS (should be closed /0°) reossamests o Gramls 1 3 vere
degress. Secondary delta pressure on Ch 4
tt0 zero, which indicates that th
channel was bypassed. Thisis real data
nd the ASAS were responding
appropriatey.
735 | 205 | - [13s032 Eno2s |observed aiferon trim at LOS [ Trim: -2.3 deg (V96H2045C - VSOH1500C)
7 135032 Erv2s 4-FUS LT BL Temp at x1215 - LOS Los |vaaT1108
745 1350.32 Ele23 LH Aft Fus Sidewall Temp at x1410 - LOS JvosT1724A
5o 1359.32 E1+923 LG Brake Line Temp A~ LOS Los a 1722 F |vseT 1700
| - 135932 E1+923 LNG Brake Line Temp B.-LOS Los at 1542 F |vseT1701A
” 13:50:32 Elvs23 -G Brake Line Temn ¢ -LOS Los at 1048 F |vsaT 17028
7 1350.32 Ele23 LMG Brake Line Temp D - Los atses F |vseT1703
| - 13593 E1+923 Lt Gear St Acor Tamp - Los a1 763 F |vseTo405A
80 135032 E1+923 [ e 10 Ut A U i Tomp 105 Los ais22F |vseTo125A
81 13:50:32 Elv23 Sys 2 LH Brake Sw Vv Retum Temp (AFT) - LOS. Los ats28 F |vssToas1A
o2 [ - | - [13s002 E1+923 [Sys 3 LMG Brake Sw VIv Retum Line Temp (FWD) - LOS. Los at67.3F |vseTogaza
827 | s25 | - [srse3 E14923  |Approx Veh Grd [Altitude ~200700 ft/ Mach ~18.1 - Near Dallas TX |Approximate Venicle Ground Location at
Locaton: Loss of Signal based on GMT: Data source:
229N 7990w 575107 GPS Trajectory Data
828 | 203 | - [13s032.130 E14923.130 & flags raised (1 H L i V79x3278X
measurement discrepancy |v7oxazeex V79x3334X
|v7exaz73x V79X3339K
83 | a3 | - [135032138 E14923.136 [LOS Last vaid downiink frame accopted by ODRC - 01/ BFS /PASS  |Upper Right Aft (URA) Quad Antonna was
(Loss of Signal) |(This time has been referred to as "LOS” thoughout the. selected by BFS Antennae Manage SW to
investigation.) communicate with TORS-W. The pointing
Start o reconstructed data angle to TORS-W was off the Orb tal at 65
tegs and trending further in'o blockage
Prev experience J eng calcs predict
probaieos of comm af slvaton nges
Joreater than -60 degrees. Loss of comm at
[ AT 1 rrotore consicred nomina
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

61572003 1PM

Seq
No.

Sam
No.

OEX
Data

(S
[GNT Day 32

El

Wilestone

[Entry Event

Tarks

WSID 11D

293

203

203

T5:50.32.195

13:59:32.508

13:59:33.660

13:59:33.863
13:59:33.976

13:59:34.518

13:50:34.561

13:50:35/36

Evo23.195

E1v923.508

E1+924.680

Elvo24.863
ENvo24.976

ENvo25.518

E14025.561

E1+026/
Elvo27

[RSA 4 RPG ARG Trp Indication

[Cagging indicator of ASA transducer
oxciation short condition

[V7axaz10E
v7xa211E

L Aforce fig
channels 17213 and resulting n a difference

elevons
BFS Fault Message annunciation (1) - FCS CH 4

[PASS Fault Message annunciation (1) - FOS CH 4
[Master Atarm noted

Left Outboard force fight ends, driver currents go to zero.
(RPC B trip indication).

[speedbrake force fight begins (continues to LOS)

[sidesiip on vehicle changes sign

vaive; RPC B is current imiting,

[TORS-E Data. Error is detected by
[ATVCIASA hardw

11213 PIY Actuator D, & UR SRB R/
actuator D.

ITORS.E Data

Loscingincatr o RPC 8 i) ASA powe]

commanded poston (50 cramme s 0
Iy load on the servo asking for position

o).
Indicates opening of all bypass valves (dve
o RPC B trp removing power) on ASA 4.

vsapoassa

vs7poz60A
vs7P0261A

ornanded o ovseclose” poston 1)
s results in a force fight b
Channels 123 and chamnel .

[The event occurred between the two times
isted. Just prior to niial LOS the
Imagnitude of the negative Sideslip started
to docrease and b 34 and 59:37
sidesiip grew from -6 o +.8 deg. With this

reinforcing aerodynamic asymmetry.




A220
Integ Time Line Team - REV 19 BASELINE

Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

67512003 1PM
Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report
Seq | Sum | OEX [GNT ET [Miestone [Entry Event omarks. WSID 71D,
No. | No. | Data [GMTD: secs
I e = Ervozr i i Ban atiude eror [0 o s
[able to maintain the Bank error around 5
ieo. nerot AP arops uingto
lcompensate for increasing aer
rormons, craing o an sty o
@ | s | - [13se3s Eo278 Incrojet DAP Requests Third Right Yaw RCS Jet (RAR) [This aditonal jet s required to countoract
the increasing aerodynamic moments on
the veicle. The RCS jet fred, as expected
nd stayed on o end of first d o
rocon data at 032113:59:37.4 GMT.
o | s | - [13sears ENvo283 |ncrojet DAP Requests Fourth Right Yaw RCS Jet (R1R) i sdtion ot required 0 Gt
the increasing aerodynamic mom
e vonice. oo RS o o pocid
[and stayed on o end of first 5-sec period of
recon data at 032113:59:37.4 GMT.
o | s 135937 Envo28n Last aiferon data e stronpostion s now appro .2 deg
with approx -2.5 deg of aleron trm. The
ot of change o storon i ad rach
imum allowed by the fight control
system.
o5 | a0 | - [135037.306 £1+928.396  [End of 5 second [End of first 5-seconds of the 32-second period of post-LOS data. ~[GMIT derived by MER data personnel
period of [Start of approximately 25 seconds of no data available.
955 | 405 | x [135930/ EIv030/ [Baginning at E1+930 and continuing unii the loss of sync on OEX
14:00:19 Eivo70 Jdata (E1+964.4 for PCM and E1+970.4 for FDM), essentially al of
lthe OEX data for the entire vehicle becomes erratic and fails
058 | 407 | - [135046148 Envos7/ Debris A observed leaving the Orbiter - Large debri seen faling E0c2-4-0018
Ei+039 [away from the Orbiter envelope. [E0C2-4-0024
[E0c2-4-0200.8
[E0c2-4.0221-3
[Eoc2.4-02214
o | a1 | - [1350a6547 E14937.347 PASS Fault Message annunciation - ROLL REF [Mossage retrioved from PASS “fault
Imessage buffe” received between 14.00.
14:00.05. Data i potentilly error
[prone. The ROLL REF message is
jred when Roll command req'd o fly
reference profiefals below 37 degs
Messa ration less than 10 secs (5
lguidance cycles) ater start o 4 yaw jets
e sggests wnspectd st n L
to Drag ra
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Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

61572003 1PM

Seq | Sum | OF

EX [GMT
No. | No. |Data [GMTDay3z

[Wilestone

[Entry Event

Remarks

WSID /1D

135952.114

14:00:01 /03

E1+043.114

E1v952)

PASS Fault Message annunciation - L RCS LEAK

Debris B observed leaving the Orbiter

[Note: 67 doss nof have 1 messags
the Fautt mossage stack. Itis likely that

(atleast 5) annunciated during the gap.

Data located in PAS fault message buffer
Data is poteniially error prone. Generated
|when difference between left aft RCS

fos is more than 9.5% PVT.
Indicates a eak of either helium andior
[propeliant OR the temperaturelpressure
ensor readings used to compute the
quantiies are erroneous.

e gt st s et o
Orbiter envel

downiist stack by additonal fault messages.

oxicizer and fuel thermodynamically derivec|
uar

E0C2-4-0024

[QBAR = pst: Wach on

G

151 sec, WLE Stagration Temp. 2600 F|

% | 41 | - [10001si0

8

14:00.01.800°

14:00:02/04

00 Josotoa

652540

E14952.900

E1+953/

—3
[EFS Faut Message annunciation - L RCS LEAK

57 Fault Message annunciation - L RCS LEAK

[Debris C ovserved leaving the Ortiter

[Data located n BF'S faul message bufer
Data is potenially error prone. Gonerated
[when difference between lft aft RCS.

e s st 8.5% PUT.
Indicates a leak of either helium andior
[propeliant OR the lempela\ure!messurs
readings user
auanties are ermoncous.
ime info cortupted.

oaa ocsted 1 5 fut message e
Data is potenialy error pr
Time info corrupted.

[mers gt s seon el ot
Orbiter envel

i for dition: moved 10958 afr further
v of e vidos

[E0C2-4-0024
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

61512003 1PM
Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report
Soq | Sum | OEX [GMT BT [witestons [Entry Event Remarks WSID 1D,
No. | No. | Data [GMTDay32 secs
01 | 43 | - | 140002658 17053654 [PASS Fault Message annunciation - L RCS LIET [Data s potentally error prone. Data locatet
in PASS fauit message. Generated when a
eft fring RCS ot on the left OMS pod has
faled wih a FAIL OFF, FAIL ON, or FAIL
LEAK.
102 [ 4s | - [140002660 E14953.660 [Boginning of 2 [Startof last 2-seconds of the 32 second period of post-LOS data. | GMT derived by MER data personnel
[second period of
[CAUTION: Data from s pariod
y 1 Hz dat plo was availablo.
However,
some of in or
the data indicates
|APUS were running and WSE cooling was evident. la\lhuugh potentialy overcooling). MPS integrity was stil
evident
e orward fseloge were eroring nominally. R, Boy Flap, i ergne, nd ight wing teps
appeared active. With FES shutdown, ECLSS
9 the data off-
|nominal: Al three Hyd ay
OSLoro i ansts WSe: APU lube ol.
H or OSL of no data exists. Multile BFS,
an PASS faull mossage annuncatons vm ioh o bardusc e fund 1 e e, (ot Ao the ot RS
los
s of pressure roblem. There the
messages associtod wih o o OMS pod)
and aftof port side
structure shiftin Main B d downward
<hif in Main Bus volts. AC3 phase A inverter appeared disconnecied from the AC Bus.
d was exhibiting uncontrolled rates. Yaw rate
uTo,
. to high the IMU state.)
Based on the | system b
Jiuselage, right wing, and right pod were stilntact.
103 [ 45 | - [1s0003.470° Envesa.470" 675 incaton - L OWS TP [Gata located I
aftor acauisiton of data. Data s potentally
error prone. “Time info coru
te: Error is annunciated when left OMS
ozrnkulogepresrs (4542210
ot of it high o fow. Odzer il -
igh: 288 psi; Low 234 psi. Fuellmits
igh: 288 psi; Low: 234 psi.
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Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

61572003 1PM

[Wilestone

[Entry Event

Romarks

WSID 1D,

Seq | Sum | OEX[GMT.

No. | No. |Data [GMTDay3z
035 ] 4 | - | 14000nnmn
104 | a5 14:00:0n.nn0"
105 | a5 | - [1a0003637
106 | 6 14:00:03.637
107 | a7 | - [140004826

EIv054.637

EIve54.637

EI+955.826

[End of 2 second
period of

[BFS Faul Message annunciation - Indetarmminant

575 Fautt Message annunciation - SM1 AC VOLTS

PSS Fault Message annuniation - L RCS PVT

PASS Fault Message annunciation - DAP DNMODE RHC

Last idenifiable O1 Downlink frame

|Occurred after L OMS TK P message. Dati
s potentialy eror prone. “Time info
lcormupted

e
Note: Error message indicates that AC Bus

C voltage (V76V1700A,
[V751701a, V76V1702A) is out of mits
Ihgh or low. Low imit for ail 3 parameters s
108VAC: High limit s 123VAC.

Data i potentialy errr prone. Data locates

v ottt o ot ooy,
[Atleast one input and it backup are not
Jwitin vaiid ranges.

Data located in PASS fault message b
Goversaahen he it GonvrosSysom
|(DAP) downmades from AUTO to CSS via
[an RHC deflection passed a threshold. The|
[software process which logs the PASS
[mossage runs every 1.92 seconds, so event
lcould have occurred as earty

14:00:01.717 GMT. The fault message was|
lcorraborated by an inializatin fiag for the
DAP CSS rol stick function indicating that
[CSS was entered during the data gap.

[However, during this final 2 sec period,
lavailable venicle data indicates RHC s in
[detent & DAP was in AUTO. Data is
[potentially error prone.

o 07 count s iy 055
[nodo ae niatzed 0 ON"

[oyebrow panel ights ON if engaged. These|
Joits are always on in BFS through all of
|0PS 3 unti touchdown.

[GMT erived by MER data personnel. Last|
Irecognizable Downiistframe (BFS & PASS)
|was approx 60 ms earlior
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Appendix A.2 - STS-107 Mishap Investigation - Master Time Line

Note: Rev 19 BASELINE updates Rev 18 with the eastern most debris events (over Texas) and is the timeline used for the Final Report

67512003 1PM

Seq | Sum [ OEX [GT ET [Witestone. [Entry Event Remarks WSID 71D,
No. | No. |Data [GMTDays2 secs
oA - | - |1400052/062 | EMes62l EE Te pe [EOC2 40018
Elv0572 [E0C2-4-002:
[E0c2-4-0200.8
Eoc2-4.0221.3
[Eoc2.4-02214
to75| ~ | - |ao0062/072 | Ewesz2s Late Flash 2 [Sudden brightening of the Orbiter envelope,[E0C2-4-0018
Elvos62 Jfolowed by a shower of debris seen aftof [EOC24-0024
ihe Orbiter envelop during the next 4 [Eoc2-4-0200.8
seen only in E
) Eoc2-4.0221-4
wr2| - | - [140008112 Elv50) Debris D [Debris first seen siightly at of Orbiter  [EOC2-4-0018
Elee3
[Eoc2-4-0221-3
Eoc2-4-0221-4
107.25 - | 140000713 E1v960/ Dobris [Debris first seen aft of Debris D" Eoc2-4-0200.8
Elvo64 [E0C2-4-0221-3
E0C2-4-0221-4
wrs| - | = [1a001011s Envg61) Debris F [Dooris first seen aft of Orbter envelope, ~ [E0C2-4-0209-8
E1+965 [which for a shorttme begins generating its [E0C2-4-0221-4
wn trail
wora| - | - [ra001317 E1+964/ [Dobris shower the
El+968 orbiter envelope over the next 2 seconds ~[E0C2-4-0221-5
1075 | 475 | x [1400:13430 £1+964.439 oEX PCM f0ss of sync
evewof o ieos
00 — [Rtonse for iton: movec 10905 st furtner
v of ra o
1003 | 483 | - [140017.8188 E1+968.8 / Catastrophic Event of an as Orbiter
E14969.3 |'Main Body Breakup) consistng of a sudden brightening of the _[enveiope over the next 10 seconds, Eoc2-4-0018
pe followed by a [E0c2-4.0024
Jthe trail P
E0C2-4-0221-3
Eoc2-4-02214
1005 | 485 | x [1a00:10a4 Eiv070.44 FoM1 A end of data
o — [Rtonse fo iton: movec 1083 e furter
v of rg o
a1 | s | - [140083 EI+1004  [End of Peak [Dotermined by analysis. The peak heating
[Heating period represents the approximate time
eriod during which the heating rate has
Inattened out ator near ts maximum value.

Expected/Nominal performance or event

n = data sl necded





