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Background

g New SM4 EVA scenario dictated by Shuttle Requirement for TPS surveys and
late inspections

 HST must deploy on Flight Day 9 (FD9)

e HST will only be allotted 5 scheduled EVA days
» Contingency EVA 6 time may be available on FD9 depending on deploy scenario

o Eight-hour “EVA6+Deploy”
 Crew Egress
o Dalily Set-up
Contingency EVA 6 tasks

HST deploy with possible EVA assist

» HST Mission Success tasks include
* Manual HGA deploy
* Manual aperture door open

» Shuttle Safety tasks include
* EVA override (retraction) of either the FSS Main Umbilical, or FSS Back-up umbilical
» EVA override (opening) of a FSS Berthing Latch
* EVA override of either the BAPS pivoter or rotator

Final close-out

Crew Ingress
g Implication for SM4 planning: Optimize nominal SM4 deploy day (FD9)

timeline to maximize time for contingency EVA 6 activities and protect
for EVA-assisted deploy
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Background

g SMIT was analyzed to determine activities that have the largest impact on
Flight Day 9 timeline
* Move pre-release battery charge

» Reduces overhead associated with SA slew and Orbiter maneuver for battery charge
attitude

» Need to assess if battery charging is required with mission SOC profile
» Perform Back-away Deploy
» Provides options for removing prep activities associated with RMS deploy
* RMS Grapple, SADE power cycle, RMS maneuver, Aperture door open
» Assumes deploy in +V3 Sunpoint attitude
* Move final close-out to deploy day and delay HGA deployment to post-EVA5
» Opens up additional EVA time at end of EVA 5
* Protect for HST deploy anomalies
» Limits amount contingency EVA 6 time
» EVA-assist for aperture door anomaly is most prohibitive
» Times estimates are not currently well understood
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Options to Minimize Time for Nominal Deploy

Eliminate Pre-release Battery Charge Task

o Without pre-release battery charge, HST meets SM3B minimum release SOC
during nominal deploy with 19 Ah of margin
e SM3B minimum release SOC = 235 Ah
» Limit may be adjusted following assessment of required safing margin
» Estimated SOC at release = 254 Ah, based on:
» Post-battery FT SOC
» SOC loss due to self-discharge

» SOC loss due to Battery Load-share Test

» System SOC loss during 2-hour discharge between transfer to HST internal power and
release

» Assumes no battery charging during FD9
» Some battery charging may occur once HST is in release attitude
o Additional discharge at 43A load for 26 min results in loss of 19 Ah margin

o Pre-FD9 battery charge may be used to acquire additional SOC margin

* May be implemented after battery FT during post-EVA, Crew Sleep, Pre- or Post-
Sleep
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Options to Minimize Time for Nominal Deploy

Deploy HST via back-away instead of RMS release
g Assumes deploy in +V3 sunpoint and Low Z thruster firings and VRCS

o HST Project preference has historically been to perform back-away with aperture closed

» Mitigates issues associated with potential high tip-off rates (>0.1°/sec) and high attitude
uncertainty (>5°)

» Refer to STS-109 Flight Rule for “Aperture Door Open Requirements”
» Prevents violation of bright earth avoidance (BEA) constraints and passing sunlight into HST optics

» Contamination risk with aperture door open is considered acceptable as long as thruster firings are
constrained to Low Z (away from HST)

» Prevents trigger of Bright Object Detection (BOD)
 SMB3B back-away attitude is not compatible with BEA
» Does not protect for any anomalies during nominal opening of aperture door with MCU

* Planning for back-away with aperture open requires additional analysis into acceptable levels of
bright earth exposure due to tip-off rates

g SCM Impacts

» “Guide plate” added to protect sill-plate hardware and FSS harnessing from possible contact
with SCM during nominal RMS deploy and contingency re-berth reduces clearances for back-
away

* Impact loads are still under analysis as guide plate design evolves
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Options to Minimize Time for Nominal Deploy

o Delay EVA Final Close-out until FD9 and deploy HGAs post-EVAS
o Substitutes 30-min Daily Close-out for 60-min Final Close-out on EVA5
* We now have ~45 min EVA time following nominal EVA 5 activities
» Avoids allotting time for HGA deploy on FD9

* Introduces clearance issues during contingency EVA 6
» Clearance between crew and HGA masts under assessment by EVA team

» JSC would likely perform pre-EVA RMS clearance checks
» Refer to clearance checks performed during SM2 pre-EVA5
» 1&C can maneuver dishes to assist in EVA, RMS, and vertical stabilizer clearance
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Selected EVAG6 + Deploy Scenarios

Overview

g RMS Deploy with AD Open

* No EVAG task time available, accounting for ~3 hr 45 min EVA-assisted aperture
door opening

o Back-away deploy with Aperture Door Closed

 ~ 3 hrs, 45 min EVA 6 task time, accounting for ~1 hr EVA-assisted umbilical de-
mate

o Back-away deploy with Aperture Door Open

 ~1 hr, 35 min EVA 6 task time, accounting for ~2 hrs 34 min EVA-assisted
aperture door opening
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o Back-away Deploy with Aperture Door Closed

HST SM4 Payload Operations Working Group #2

March 9, 2007

Selected EVAG6 + Deploy Scenarios

Provides ~ 3 hrs, 45 min EVA 6 task time

Accounts for ~1 hr EVA assist for a manual de-mate of the umbilical

* Does not account for restoring inhibits prior to EVA activity for assistance with

deploy (e.g. Zero-ing SMACS)
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Selected EVAG6 + Deploy Scenarios

o Back-away Deploy with Aperture Door Open
 Provides ~1 hr 35min EVA 6 task time

» Accounts for ~2 hr 34 min EVA assist to open aperture door

» Contamination risk with aperture door open is acceptable since thruster firing is constrained to Low Z
(away from HST)

* Assumes HST is deployed in a sun-pointing attitude

* Does not account for:
» Restoring inhibits prior to EVA activity for assistance with deploy (Zero-ing SMACS, etc)
» Return to Orbiter external power during manual AD open task to prevent excessive SOC rundown
* May be mitigated by nominally delaying umbilical de-mate until after AD open
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Conclusions

o Back-away deploy is required to guarantee any significant
contingency EVA 6 task time if protecting for longest duration EVA-
assisted deploy scenario on FD9

a Loss of one full unscheduled EVA day for SM4 requires extensive pre-
mission planning to characterize protection for deploy anomalies
requiring EVA assistance

« Recommend development of HST contingency products to document
EVA-HST choreography for different deploy scenarios

o Additional detailed analysis must be undertaken in order to develop
hierarchy of feasible FD9 scenarios

15
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Summary of Open Work

g HST Project needs to determine how much risk it is willing to accept with
respect to deploy day anomalies

g Determine durations for deploy anomalies that require EVA assistance

g Resolve issues with EVA and RMS clearance if HGAs are deployed prior to
contingency EVA 6

g Define impact loads with SCM+guide plate

o Assess tip-off rates, BEA and BOD requirements to determine feasibility for
back-away deploy with aperture door open
» Determine if BEA-compatible back-away attitude may be developed

» Investigate possibility of refining back-away procedure such that tip-off rates are
sufficiently reduced

* Quantify acceptable levels of BEA violation with respect to contamination

g Safing to investigate legacy of minimum SOC requirement for HST Release
and assess margin

g Determine expected SOC post-battery FT for hybrid battery case (one original
module + one replacement module)

o |dentify impacts of nominal back-away deploy to planned RNS data collection

16
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Back-up Charts

17
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HST Estimated 6-battery SOC at SM4 Release

o Estimated SOC at release = 254 Ah

» 6-battery SOC post-battery change-out = 372 Ah (per MSFC 1042/FSB SM4
simulation test)

» System SOC loss due to self-discharge in 90 hrs = -18 Ah (per MSFC 1042/FSB
SM4 simulation test)
e System SOC loss due to Battery Load-share Test = -14 Ah

» Based on 15 min discharge on HST internal power with 56 A load (SM4 load with safed
Sls)

» System SOC loss during 2-hour discharge between transfer to HST internal power
and release = -86 Ah

» Based on 43 A load (SM4 load with safed Sls, FGEs and OTA heaters off)

18
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DRAFT SMIT 2:
EVA-5 Daily Close-out and Delayed HGA Deploy

19
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+ COMMENT/ | 103+ IPREF FOROVP (TBD) | |
EXECUTE AFTER OTA HTR GROUPS ENABLED
SL/ETE INPART 1 ARE HEATER CYCLING [~30 MIN) | | 105+ | RE-ENABLE OTA HTR GR';E’ (PART 3 OF 3)
105 A | ES04FENABLE STAGE 3 OTA HEATER GROUPS [2min]
@ SPC
| | qﬁ- OVP ALIVENESS TES]J (TED)
| EXELUTE AFTER GTA HTR —_— |
®HAZARDOUS | GROUPSENABLED INPART2 | 107+ __OCk CABLE RECONFIGURATION (PREP)
ARE HEATER CYCLING (~30 MIN) 107 A_ EG18,0CE INITIALIZATION [1min]
| i | 107 &__ F30fa-POWER DOWN FGE-3 [2min] |
| | | 107 A_ Ep0d-POWER DOWN OTA BUS 4 [1min] |
| | | | 108+ OCE CABLE/AMS ALIVENESS TEST
106 A FEI2-FGE-3|INITIALIZATION [1min]
| | | | A |
| | | | A EB1Q-DCEuNITIALIZ!-\TIDN Himin]
We A EGO5-POWER UP OTABUS4 [1min]
| | | | - 1
EMG ™
COMM |EAST
WEST
»  JSC GO FOR FGS-3R AT AFTER MATE CONMECTORS «  STOGCEC VERIFY OVF AT
s STOCC VERIFY FGS-3R AT SUCCESSFUL SUCCESSFUL
MAJOR e STOCC GO FOR OVPINSTALL »  STOCC GO FOR CCE-EK INSTALL AFTER OTA BUS 4 PWR DOWN
EVENTS. AFTER OVP FREP *  JSCGOFOR OCE CABLE/AMS AT AFTER MATE CONMECTORS

STOCC VERIFY OCE CABLE/AMS AT SUCCESSFUL  #
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030.

HST SERVICING MISSION INTEGRATED TIMELINE:

HGA Deploy

442 { 441

DATE Mar 1, 2007

T GMT:262|  0B0O 0830 0900 e . il 1100
MET: 07 EIIEIEIEI l:l::lﬁl:l DI1 Ju4] EII13EI IJIEEIEI l:l|230 Cli3l:ll:l .
ORBIT# gd:"dv I 106 I v 107 I I v 108 |
T T
- — I I .—!—. I I I
HET ATTITUDE S T HST TO BERTHING POSITION(TBD) 7 T T HET W2 AXIE PWD T {
ORBITER ATT i.ﬁ ZLW xi« ,J: BIAS +7LV 430V #I i il i) i i
CREW SCHED I E'-.-'TS 9 NLREPR | I POSTEVA | |
| ®_ EVA-S DALY CLOSEQUT[30 min | | | | |
JSC [INCLUDE% INSPECT INGRESS AIDS)
| *__ORBITER MANEVER TO REBCOST ATTITUDE [3[Smin] | | | |
ORBITER, [ «_| Eva CREW INSPECT 101 [ [ | | |
| | CONNECTOR FOR DEBRIS[] | | | | |
CREW, | | * REMCVEBSP CENTER | | | | |
SSE T FIF-PINS [5 min]
| | +  END oF & houR Eva DAY | | | |
| | s EVA CREV INGRESS [10 min] | | | |
| | *__HST|REBOOST [TED min] | | | |
| | +_ PTYiE | | | |
| | i *_| FSSROTATE TO V2 PCSITICN [3 i |
FSS ROTATE TO W2 POSITION [T min] #
| | | | | |
FREE DRIFT | | | | | |
| | | 104« PARALLEL HGA DEPLOYMENT (PART 1) | |
% 1§ A D550n-DMS: ENELACT SPC SUPPORT MACRO [2min]
HST N
[ [ [ @ oo _ADD5SEM: DEPLOY HGA MASTS [14min] [
ACTIVITIES R D55C~5-Dr.1§ENBL.'AET SPC SUPPORT MACRO %min]
| | | | 1080 HS15b-18C: SLEW +HGAS TO (0,0) [min] |
AND
| | | | 1000 §915a-DMS: RESTORE HEA OB LIMITS [1min] |
EAL | | | | 111s_ PARALLEL HGA DEPLOYMENT (PART 2) |
| | | | 111 A__COP50G-DMS: SLEW +-HGAs FCR STRUCT URAL CLEARANCE [16min] |
A REAL-TIME | | | | | 111 A__AODB-S&M: RELAY HGA LATCHES [Smin] |
COMMAND | | | | | 113+__FGS-3R FUNCTIONAL TEST |
| | | | 112 A__EGOE-FITER WHEEL VERIFICATION [Smin] |
« COMMENT/ PMT DARK EOU+T VERIFICATION [Smin}-ES09 A 114
EVENT | | | | 134 EB10-SLEW FGS-3TO ITS [1nLin]
| | | | | HST TLMCHANGE TO HN [Imirl-Ed11 A_ 11
© SPC | | | | | 113/__E624-FGS-3 FL ON ITS [124in]
FGS PERFORMS LOS scaiow ITS [Bmin}-E625 A__ 113
B HAZARDOUS | l | | | FGS T DEFAULT MOCE [2min}-EB12 A 1|13
| | | | | |
[ [ [ [ | [ [
| | | DO MOT EXECUTE ANY FGS COMMANDING | |
| | | DURING SAA LEVEL 1 PASSAGE | | |
| | | | | | |
| | | | | | |
| | | | | | |
ENG TH HN
COMM |EAST
W | ] | |
& SCGOFOR SOLARARRAY SLEW TO 90 DEG STOCC VERIFY FGS-2R F/T SUCCESSFUL =
*+  JSC GOFORHGA DEPLOYMENT
MAJOR *  ENDEVAS
ST *  STCCC GOFOR REBOOST
*  REPLAM CCMWFERENCE #1
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HST SM4 Payload Operations Working Group #2
March 9, 2007

DRAFT SMIT 3:
EVA-6 Back-away Deploy with AD Open
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/ L 1A= AR A A ™ - 0~ " ~ ZATr_ 1" ~ _ _ 11~

HST SERVICING MISSION INTEGRATED TIMELINE: EVA-6 BACKAWAY DEPLOY [AD OPENFY."  |snerras

GMT. 262 | Z300 2330 acaon a0Ed o100 0120 00
MET. OF | 1500 15:|'|I:I 1600 15?] 1.'IIIIII 1730 1500

oreme =y | ) 1186 v 17
e |
|

a v

TIME.

o | I

HSTATTIMUDE 2 HST 1:lEllﬁrllll'.-P:;'.'.lrl'H.-'-C:IAJ-I'.F'.'.'E-
! T

DEBITERATT E 3

CREW SCHED FOST SLEER * s cepn —H- s o

+ & RTVAT
JSC E\'ACR:F_W EGRESS [15min] = II
CRBITER,

CREW,
S5E

]
T

PHOTONTY DOCUMENT
EMNTIRE HET RELEASE OPE

FREE DRIFT

HST

ACTMITIES
AND
COMMANDS

118« LOAD EPHEME Rls TABLES
ved Doaze-DME: LOAD EFLEMERIE DATA [1rin]
ral O7TEL-CLEAR EFHEMERIE DELTA TIME LIMIT EXCEED FLAG [1min]

I
I
I
I
I
I
I
I
|
|
I
I
.'r
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

A REAL-TINE
COMMAND

« COMMENT!
EVEMT

SAC DEUVER TABLES TO CORE |

D BPC

FHAZAROOLE

EMG ™ Y

COMM | EAST
WEST

BEGIN EVA-6 [TED] =
STOOC G0 FOR EVA-S [TEO] CHANSECUT =
MAJOR FOLLOWING PREF FOR CHANGEDLUT

EVENTS:

23
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/
5 HEET &0 442 144
HST SERVICING MISSION INTEGRATED TIMELINE: EVA-6 BACKAWAY DEPLOY [AD OPENJ»  [izmar
TIME T 263 a0 03 Q300 Q30 {2 L[] 30 QEOD)
MET 07 1 1900 130 1600 ta3) 2000 2030 2100
ORBITE =27% | | 17 5 II'EI! | v 119 ! !
DAY INGHT | | _ , ; — , ;
SAn, | | | | | | |
HST ATTITUDE Ip-; I I HST T0 BEATHHG P:;r.lrru.-'-.':l RIS WD I I .‘-I
T T T T T T T
DRBITERATT I O T 7
CREW SCHED BA- 2 ¥ HET :::n.-:'rl.zllr EE——
EVA CREW EGRESS [15min] [COMT. ) | I | i |
JSC = EWACREW PREF FOR EWA.6[15 min]
I {INCLUDES BSP CENTER FFFINS INSERT) I I I I I
ORBITER, I »__ ESF SETUP |5 min| I I [ I I I
CREWY, I *_ MFREETUP[iSmn| | I [ I I I
L] EEA-& FINAL CLOSEQUT PART £1 [45nkin] -
S3E I I I l IPrCLUI:EE-MFFEAI‘DLGAFEEMU&'ALE[‘%STDW I
L] J 1 ST0IN n
I I I [ o NS ANDETCUNER fl. | I
I I I [ I I I
I I I [ I I I
I I I [ I I I
| | | | | | |
FREE DRIFT | | | | | — |
I I I I 122« TURN OFF FGEs BEFORE DEPLOY I
H'S‘T 1= A FRM-TURN OFF FGES [2min
[2min]
ACTNITIES | | I I 3« __DISABLE ALL OTA HEATERS I
AND I I I | 21 A ES.OTA: OTA HTR GROLPE CFF [Bmin] |
I I I I | 119+_RELOAD sMACs | I
COMMANDS | | | RELCIAD SMAT, HMAC, AC0D |OGIC, & SMRECOVERY LOAD minjC&eed 1w | |
| | | I | l_ D2 0-OkES. ‘S-TF-F ESR-3 SHAD W RECORD [1min| |
4 REALTIME [ [ | [ [ 120s __ VERIFY INITIAL FSW CONFIGURATION
COMMAND | | | | | 12 _D00O-OME: VERIFY INITIAL HST FEW CONFIG [Zmy]
| | | [ | 198« SLEW SPILAR ARRAYS TO 90deq |
« COMMENT! | | | [ | @ re A__ES02g.S4 [FLEW SAs TO H0deg [1 Tmin |
EVEMT
I I I [ [124»__PSEA TEST MODE |
g 5PC | | | I EP3: DISABLE MCU H':'T-:f! CLURRENT PRI ANDO REO |1r|1l1|--:-:FrI-:-'E L) |
I I I I PEEA EMAELE SMC's A/B [1mIn}-E80T A_ 1 I
BHAZARODLS RUR PEER TEST MODE (B EIOES) [3min}anizm A @
I I I I EPE]EMAELE MCL MOTOR CURRENT PRIAMD RED [4min|-COP408a A I
I I I I I CONFIG LdAs FOR RELEASE OPS « h27
I I I [ I 182 COMFIE MAT TH 2 TminpHer & i
I I I [ I I I
I I I [ I I I
I I I [ I I I
| | | | | | |
ENG TH Ae
COMM  [EasT
R || | |
&  BCGoTDCOMMANDHST, EVA-SACTIVITIES
COMPLETE
MAaJOR
EVENTE:
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030907

HST SERVICING MISSION INTEGRATED TIMELINE: EVA-6 BACKAWAY DEPLOY [AD OPENFSS el
* OF 74 DATE Mtar 1, 2007
TIME GMT: 263 | D500 0530 Qe0n Q630 a7 a7 san
MET: OF ?1IIII ?1«?0 2?|:|||:l 2?3'1:! 23?3 2330 2!.?_'3_
OREITY Eorde | 114 v i 120 . ¥ 82169 .
= — , ,
HET ATTITUDE D T T HET T BEATHHE PO TN |4 AXIS FWDY T T A
DRBTER ATT ' ' ' Avpon ' ' 5
CREW SCHED HET nuﬂI.nmr.m
T
®_ RNS: WA COMPONENT FWR LI fmin| % WFR SETUF [15min]
. | RO D COMMAND 10 |
JSC I *__ RN START SCRIPT COMMAND [2 min] €| |MITIATE DEPLOY 5"F|IPTS- I *__ES RATATE TrgRRI4min] I I
-_wa TURN OFF EXT PWH [2 frin] «__FSE FIVDT T 43.Boeg [15min]
OREITER, | & Fne: vaREcoRD I o __RMETO APERTURH DR [Smin] I
CREW, I CAREF B GFS DATR 0] I I [ s meLEase BUj sHADE JHoOK BOLTS @) o |
o | ® [A CREW DEADFACE MEILIGAL I | I " g-F'EN SUM SHAOE [S5min] |
| * _ HET LMBLICAL DISCANNECT [2 min] | | I |*__OFEM AFERTUFRE DICA [5mn|
| w___ FAHE WA EHN CPERATE HEATERS [Zmin| | I & CLOGE SUN SHAOE I“PI
| - 0 BACHAR, ATTITLDE I}mﬂl REMGAGE SUN SHADE MHOOK BO[TE [10min] = |
| I I 00s CEP 3152 -MANUALLY OPEN APERTURE +C'0F: [154min] RMETOWFR FT':"-"' POEITION |Smin] = |
®« [CEF3.15.3- MAMUALLY OFEN ' h MFR ETCAY [15min] =
I I I l""""I : : FS& FIVOT T B0deg [15min] =
FREE DRIFT | | ] —— ] | |
d CONFIG LGAs FOR RELEWSE 0PS (CONT ) I I I I I
HST HE [CONT.) | | | | | |
ACTIITIES hi28+__VERIFY HST INT PWE ON/EXT PWR OFF & UMB blscon NECT I I I I
13 CEOT-ETOCC VERIFY HET IHT PWR [14min| | | | |
AND | 1= A ca1o. E-CfirlElZ-T KZ-AEE0C EFA TRIM RELATS F-mm| | | | |
COMMANDS | 120+ POWHR ON MA TX 2 FOR TORSS FOM | | | |
| = EI-E-D!-PFHER DN Ma T 2 FOR TORES COM [amin] | | | |
f el o | 130 »__DMS: VERIFY STFS PRE-RELEASE CONFIG | [ | |
COMMAND | 130 __ DN |-OMS: VERIFY STFS PRE-RELEASE ONFIG [amin] | | | |
| [ 131= OPEH APERTURE DOOR | | | |
» CORMENT! | | 121 A ADGG-SEM| OFEN AD fimin| | | | |
EVENT
| | «_ FIP 4.40- AD FAILS TO OPEN | | | |
@ sPC I I | 201- SLEW SOLAR ARRAYS TO 0deg I I
BHAZAROOLS : I I ) | . e I I I
I I I I I I I
I I I I I I I
I I I I I I I
I | | I | I I
I | | I | I I
I | | I | I I
ENG TH >
COMM | EAST
WEST | |
«  STOCC B 526 GO TD SMd FOR EXT
FWH CFF & UNMELICAL OIECONNECT
MAJCR *  EMMGO TO IS0 FOR EXT PWR OFF & UIMEILICAL DISCONN
EWENTS:
25
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HST SERVICING MISSION INTEGRATED TIMELINE: EVA-6 BACKAWAY DEPLOY [AD OPEN/ = [
TINE GT: 263 | 0600 s asan gl 1000 1020 1100
MET: Of | Cang 030 2100 2130 Q200 2220 L300
\ |orame ===y ! 82160 'y : 82170 ! ! - P gz17 |
e | , I
SAA . | | | | .
HET ATTITUDE I HET TCEERTHING PTISTICH (-3 AXIS PW) T [ T HET RERTIAL V3 TS S~ - HST BAGHT EARTH 800 AIT ———7
DRBMTERATT I : LN I : ] ==p a I —_ D)
CHEW BECHED % nsToerLomen ¥ : : POST DEPLITYF W EMT
1 T
§CEE3.153. MANJALLYOFEN . :
JSC AFERTLRE DOCA I15-1"""I'3':':'”“|! | L"T%%mm PARTEZ SN | e Ao TTATE WAC w1 ulm'ra.mnl |
d . . 3 g 30 SECOMDE PRICA T AME RELEASE
MFRETCW [15min] {CONT,) . | ¥ . EA CREWINGRESS (15 mf] g |
DRETER, d_ F5E5PNOT TO S0deg [15min] oo | | — . | |
| *_ FESROTATE TO M2 [15miy | | . | |
' | | *_ RNE: [vA DISABLE MSH RECCRDING (TER) [1min] o mtcwan LA Emi] | |
S3E | | | *__ANS: 1A ENABILE MEM RECCRDING ez EMDOF | HELIRY™ ORY | |
| | | «_ OPEN BERTHING LATCHES [3mn] | = FIOFF | |
| | ! *  NACREW ACTIVATE SPC MACRD | |
FELEASE WINDOW CPENS AT ORBIT " TOINIT SSRAND 544 ELNROINT TMER U 3
| | HOON MINUE 22 MIN AND §LOSES i | [{5f TC EMAIL RELEASE ATTITUDE | |
| | AT DREIT NOOH MINUE 2 JIN «  HST BACKAWAY DEPLOY i : |
| | : ' . Hsrﬁf.l.ise WINCECW 200 min] | | |
| GED-PERFORM ARLPRT [{0m
| 202« BLEW SOLAR ARRAYS TO d0deg [17min] | | L |
HST | e | | 138«__CONFIG MU & RETR/DEPL HTRS N- OPS
| S — | 1m A CEDSCEEL RESRYOFLY HTRS & RESET TLIMS [m
ACTMITIES | | I'EIT"-J_QH.EELIH%:'SE.&. FORBOD & AD CLD#E | =64, AD00a-TURR OFF MCU FED PSEMTR CURR nlin]
AND | | 1or 4 S00E0 CONFIG FSEA FOR BOD & ENEL AD CLOSURE [10min] | 130« ENEL CS HV PROTECT FUNCTION
—+ 132 EPS RECOMFIGURATION = EMEL GE HY PROTECT FUNGTION [frmin]
COoMMANDE | | 1: A__CIIMZ2K EFE: CONNECT ALL SFA TRIM RELAYS Hrmin] TURN IDH FGEs AFTER DEPLOY o 140
4 REALTINE I I 133 |F'REF‘ FOR BACKAWAY DEPLOY OF HST wod  F405-TURM OM FSES [amin] I
wz _|CBOERS: VERIFY BAT S0C PRICR 1 REL [2min|
COMMAND | T e et 7] | COZEPS: ENEL BATT FRESS & [ENP TESTE i) |=H$T ATTITUDE DETERMINATION « 11—y |
0 1 FOS: FHET MAF MOOES LSING GOF 345
commenty | | arrerdRaen 134«__PSEA CONFIG FOR REUEASE & HST RELEASE |
. s | IN REL 4T [SARD 2.4 5.13] B1f A S006-CONFIGURE PEEA FOR W ENABLE [4min] EMEL BAT 3 :ﬁr;;c:&.:ﬂ:gﬂg;g:ﬂ 144
| | o ;ii::;mﬁ D DCOENVERFY BPC MAC EXEC TO T 00 B *s.l.l'.l EUNPT CHNTRLEHEL BATTERY SCC CEE T MICHE eI NECEER R, 143
8 =RC | | i Wb llnize Sonal (| M P LINE ANALABLE
|—i- & DME: TRANSITION TO EAW SLRFOINT
| | | 0 1 | |
SHazAROOLE | | | SLM CAFTURE 18 ACHEYED [136e_TRANSITION TO PRE-NORMAL MODE | |
| | | IN AFPRCIMATELY 5 MIN. [ 122 4 D0Z3.0ME: TRANSITION TO FRE-NORMAL MODE [Tmin] |
136« _ RECOMWFIGURE HST LGA DIRECT TORES
| I | | 330 DNE: CHANGE T 8" FORMAT [17min] |
| [ | | [=ToF FECORD WHEN ke A H5OZmJEC IBC TO TORSE V1A |Jn:.a.s|1mn| |
| | | | LHES EMEBECIRS b ja A CEER-START COWTRUCUS ENG RECORD [imin] |
I I I I h37-_TRANSITION TO NOHM MODE & MNVR TO BEA ATT
l | l l l l
ENG TH r AN &
COMM | EAST
WEET
* EFEVERIFY 20C CALCULATEMETERMNE = = STOCC B0 FORPIOFF
STOGC 50 FOR BACKAWAY DEFLOY # COARSE ATT ®  LUFLINK 15T ARL AMD FRT SLEW
MAIDH JBC 30 FOR EUNPOINT TIMERACTIVATE = GYROS TOLO MODE # :
EVENTS: *  HET BACKAWAY DEFLOY % COAREE ATTITUDE AVAIL
SOV BEGING  JEC GO TO RECONFIGURE COMM LGA TO TORSE

1S FWTesn T SER T L EE IR IE SRR A THIOR
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HST SM4 Payload Operations Working Group #2
March 9, 2007

RMS Deploy with Aperture Door Open

a No contingency EVA 6 task time available

» Accounts for ~3 hr 45 min EVA assist to open aperture door

» Anomaly duration longer (in comparison to back-away) due to HST re-grapple and re-
berth, etc, for EVA-assisted AD opening

~—~ — E\
= £ IS -
ST Depl Complete| = = 2| €
HAT Dep oyPPrip orpb el & 9 Un-Berth, RMS &| | =
ctivities Pt. rbiter to| = : ~ |Orbiter Release | . | <
away | & Manual AD Open w/HST Re-berth 2 s3min) | 3| 8
:r I Release | = (3 hr 45 min) g 125
! Final | Attitude | ! | o1 £
I ! . 1 o
' Close-out (27 min) §. |°_: ' { O %
. PL1 2 7 ESE?_’J’ K
| @5min) | < (1(?:1:3) T
g . 3 s 8 5 8 8 %
o o i & & o © ~oo~ >
1
1
Time Elapsed (h:mm) ;

HST RELEASE
WINDOW OPENS
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HST SM4 Payload Operations Working Group #2
March 9, 2007

DRAFT SMIT 4.
RMS Deploy with AD Open (No EVAG)
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HST SERVICING MISSION INTEGRATED TIMELINE: SM4 EVA 6 [RMS DEPLOY-AD OPEN] 4" e
- OF 56 DATE War 1, 2007
TIME GMT. 262 | 2300 Z33o aoaon a0l a1 0120 w0
MET: a7 15||Il 15:|'I|:I 1[-L;Il:l 1E-ZI{I 1.'l:|l:l 1."3|-|:I IEiIIl:I
ORBIT# m ! 116 ! ! n 117 ! !
ooviverr |, ; ; I ; ;
SR8 | | | | | | |
HST ATTTLDE i T T HET-v3 A8 PYD T T 3
T T T T T T T
CRBITER ATT LW O >
CREW SCHED FOST SLEEF ¥ sl mepn —E HET OEPLD
| | I | RAE: WA EMABELE OFERATE HEATERS @min] »_ |
JSC EVA£ FINAL CLOSEOUT [PART [l ANCLUDES .
I I I I REMOVAL & STOW OF LGA COVER & MPR [45min]
ORBITER, I I I I PHCTOVTY DOCUNENT I »__EEMOVE wEE 3 N
CREW, | | | | | | ENTIRE HET RELEAZE OPE[————F & RTVIT |
I I | I I I I
S5E
| | | | | | |
I I I I I I I
I I | I I I I
I I I I I I I
I I | I I I I
| | | | | | |
FREE CRIFT | | ] | | | —
I I I | 118«_ LOAD EPHEMERIS TABLES I I
HST | | | | wed Do2ze-DME: LOAD EFHEMERIE DATA [1rmin] | |
| | | [ sl O753-CLEAR ERHEMERIE DELTA TIME LMIT EXCEED FLAG [1min] |
ACTMITIES
I I I | TURM OFF FGEs BEFORE DEPLOY = 122 |
AND | | | [ | |z 4__Fdild-TUIRM OFF FGES [&min] |
COMMANDS | | | | | DISABLE ALL OTA HEATERS = 123 |
| | | | | OTA: DA HTR GROUPS OFF [min-£508 A 12 |
A REALTIVE [ [ [ [ RELJAD SMACs = 119 [
COMMAND [ [ [ [ RELCAD SMAC, HMAC, ACT LOGIS, & S RECOVERY LOpD mink06ae & 1w [
| | I | | Drs: ETOF 58A-3 EHADOW RECORD [IminDo20 A _ 1m |
» COMMENT! | | | | | VERIFY INITIAL FW COMFIGURATION 12-;
EVENT | (Feememes o] | | | CME: VERIFY INITIAL HET FEW CONFIG [zminkDocs |
 spe | | | | | SLEW SOLAR ARRAYS TO O0deg » 08
I I I I I A& SLEWW Sas TO Sdeg [1 Tmin|-B502g ;‘._'-.1-21
SHAZARODLS | | | | | | | |
I I | I I I I
I I I I I I I
I I | I I I I
I I I I I I I
I I | I I I I
l l | l l l l
ENG TH 3
oo [ ] |
15 G0 10 COMMAND HET, EVAS ACTIVITIEE »
COMPLETE
MAJICR
EVENTS:

1S E¥ERT SORITIEE L ER IKMETERE TR
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HST SERVICING MISSION INTEGRATED TIMELINE: SM4 EVA 6 [RMS DEPLOY-AD OPEN] AL e
: OF B8 DATE far 1, 2007
TIME ST 262 00 az3 [UECE K] 0330 MO0 a0 agaoy |
MET: 07 1|El:ll:l 1IE=31:I 1500 1;3313 I'i:l:ll:l I'FGEI 2|1l:ll:l
oREME E=pmy |, 117 ¢ 18 | ¥ 19 |
DAY NIGHT | _ , ; _ , ;
saa ! | | ! | | |
HET ATTITUDE HET -43 8215 PO ‘f":{l T T HST QM PN (443 SUINPOIT] T T .l
DRETER ATT ' ' — : ¥ ey Pl o 5
CREW SCHED HET un;.omun
w  EWAE FIMAL CLOSEOUT [FARTIRHCLUDES .
JSC I REMOWAL & 5TOW OF LGA COVER & MFR [45 min] {CONT)) »__HSTIUNBERTH [3 min] l | | |
) : | _ FME MMR HET TD RELEASE|POEITION [20 min] | |
AL [20 MIN [SOMT) e
OREITER, | ®  VERIFYHST FORITICN FOR GRAFFLE | » CREERTO RELEAZE ATTITLIOE [50mir | | |
. [ —_— e e e Tt [ | #_ CEP 2457 MANDIALLY OPEN AD [3h 45 min] |
I | " AME: WA chMPONENT PR LF [2min| |l:.|=!cur4|:u COMMAMND T | | | |
| | » WA CREW DEADFACE UMBILICAL JNTATE DEFLCY SCRFTE | | |
| | s__ RN3: START SCRIFT COMMAND 2 min] | | |
[ | #_ HETUMBILICAL DIECONNECT [2 rmin] [ | | |
] | | ] | | |
FREE DRIFT [— | y , | | |
d SLEW SOLAR ARRAYS Th 90deg (CONT,) | | | | |
HST @ [ Bsnag(CoNT) | | | | | |
ACTVITIES | 124 -_ES_EAIEI_LJQ_DE | | | | |
| pe A COPAE-EFS: DIEABLE MCU MOTOR CURRENT FRIAND RED [min] | | | |
AND | Elmi'.:T SE07-PEES| ENABLE SIMC's &/ [ 1min] | | | | |
B o smu-:.nutl FEEA TEST MOCE (A8 SIDES] [12mn|
EOMMANDS | 12h A COPYCER-EFE EMAELE MCL MOTOR CURRENT FRIAND HED|-1n1n|I | | |
COMMAHD I I 1w A__BEOGaSA TURN OFF zank [4mir] I I I I
127« __COMNFIG LGAs FOR RELEASE OPS
« COMMENT! : : 157 A HEDN-IEC: CONFIG MAT TX 2 [Tmin] | : : :
EVENT 128« VERIFY H% INT PWE CON/EXT PWR Clll':F & UKMEBE DISCOMMNECT
| | e CBOT-STOCCIVERIFY HET INT PWR [14min] | | |
= EPC | | 1A C410.0ONNECT K2-AESCC SR8 FRIM RELEYS [2min| | | |
FP—— | | 129« POVIER ON MA TX 2 FOR TDRSE COM | |
| | | 120 A__pEaJPOWER G Ma, TX 3 FOR TDRSE oM Emin] | |
| | | 130s__ OMS: VERIFY STFS PRE-RELEASE CONFIGURATION —b—"0—— |
| | | ue __Oj10.0ME VERIFY STFE PRE-RELEASE CONFIG [2min] REIEABEINTOTIIGE |
I I I | 131s__OPEN APERTURE DOOR |
| | | | @ 12 A& acop|saKt OREN AD [Brrin] | |
I I I I « | FIp 4.40-AD FAILS TO l::-pElh [15 min] I
—
ENG TH Y
COMM [ EAST | | | |
WEST
®  GRAFPLE HET " APERTURE DOOAQFEN
*  EMD EVA-&
MAIOR » STOCC & S2E 0 T EMM FOR EXT
) FIWR. CFF & LMBLLICAL OISCCHNEST
EVENTE: ®  EMM G0 TOJSCFOR EXT PWR OFF & UMELICAL DISCORN
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A, / e — e e — . — i e _ e i
HST SERVICING MISSION INTEGRATED TIMELINE: SM4 EVA 6 [RMS DEPLOY-AD OPEN] [ferme sz

TIME GMT: 263 | D600 0530 QEaD 0630 are araa a0
MET: OF [ {0 2130 2200 250 2300 2330

DREME =iy 119 ¥ | L 120 v o 21849
|
|
|
1

DAY INIGHT I

SAA |
T
!
T

]
T

HET Of Wl S |3 SUAFT WT)
I

HET ATTTUDE

ORBITERATT Ao

CREW SCHED HET urllr:hnuln
JSC 4 MAWUAL APERATURE DJOR OPEN [3 hr 45 min] (CQNT.)

o CEF3.15.2: MANUALLY OFEN AD [3hr 45 min] [COMT.)

i!%:.L

=+ T+ +

| I

| I
'-.'EH:IFr"H'S-T PCSITICN FORGRAEPFLE .'I
HST RE-GRAPPLE [15 min] =
I

ORBITER,
CREW,

S8E

FREE CRIFT

HST

ACTMITIES
AND
COMMANDS

A REAL-TIME
DOMMAND

« DOMMENT!
EVENT

@ BPC

EHAZAROOLE

_— =

ENG TH b
COMM | EAST | |

WEST

MAJOR
EVENTE:
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. ISHEET T3 442 1441
HST SERVICING MISSION INTEGRATED TIMELINE: SM4 EVA 6 [RMS DEPLOY-AD OPEN] Pi° |2z —
TIME T 263 00D OR30 aec =30 1000 1030
MET: 08 Qoan [N[RE:A] [ [ Q130 L0 230
DREME ==y : B2169 : 5 ! 82170 : : v " B21T
DAY INIGHT ; ; _
S m— ! | ! ! '
HET ATTITLDE E ST OH IS (43 SLHPOINTY T I T HST RERTIAL V1 TO SN I HET PRGHT EARTH V0D ATT —7
|ORBITERATT ! e : T sEp ad d —-_—_L P!
CHEN SCHED HST DEPLCTUENT ¥ 05T DEPLOTFM ENT
Jsc {_HSTRE-GRAPPLE [15 mif] (CONT . | e "::TLS:?FUILE:E“E_L"L';:;“E”;; | |
| «_ HST UNBERTH [3 min] | . stR1 | |
DRBITER, [ . 0 RELEASE POEITICM [2 rmin] | »__ EVA CREW INGRESS [15 m|n] [ [
CHEWY, | | #_ ANE VA DISAELE MEM HECORDING (TER] [ min] | ® EEFZ | |
. [ [ *__CREITER TO RELEASE AJTITUDE [30 min] [ #_ AN W [OWER DOWH [Smin] [ [
| | | mmeescmecmes | L por | |
| | | R S e FEAR A |
= HST RELEASE i
| | JEC TO EMAL RELEARE ATTITLDE ’ RELEKSE WINDOAW OFEME AT ORBIT | |
| | T | l W [20 minf MOTH MINLLE 22 MIN AND CLOSES | |
I I I I AT DFEIT NOON MINLIE 2 MIN I I
|
FREE DRIFT ] | | — ] ] ]
| | 197« dONF PSEA 4 BODIAD CLD | | 138« CONF MCU & RET/DEP HTRS NORM obs
HST | | nrA_S[05a.CONF PSEA4 B0 & EME AD CIJQEURE [1 0rmin] | v A CIOREFE 0OgE RETRFLY HTR & AESET TH LT|Emi|
| | 1 13z S RECONEIG > TURN OFF WCU RED GNTRL FEAMTR CURR [AminAc0aa B__ve | |
A::::;ru;s | T EST FEATE ORI | 1m A COP4ZZRERS: COMMECTIALL SPA TRIM RELAYS [4min| | 129 «__ENE CS HV PROTECT FUNC I_
I ?F%Li-ggﬁsﬂ e | 133.__PREP FOR RM2 RELEASE OF HST | 120 LB ENEL G5 HV FROTECT FLINSTION [Ty
COMMANDS | INREL ATT (CARD 2.1.5.13) . |:_1.i_':-51:ll:l-EF5 WERIFY BT 500 FRICA o REL fmin] TURMOMN FGEs AFTER DEPLOY 1|': 140 |
| i | 1= _:LB!:IJE:\LE-’I. ACTNVATE SADE-3A [min] ua fi_FAlETURN CRFGES[Bmin] |
CE02-EFE EREL BATTPRESE & TEMF TESTE 2
A FEALTIME || | FeSTOTE MO e FHST ATTITUDE DETERM « 1416— |
COMMAND | | MNIMLM AT RELEAYE 134s__PSEACONFIG 4 REL 8 HSTREL |  Pos: FsTwaR WODES USIG|CoR 546 —
Bim A S00SCOMNFIGURE FSEA FOR KA ENAELE [min]
o COMMENTF | | | 1WE_ COZBVERIFY SPC MAC EXEC TO T X & SAW EUNPT ENTRL [12min] | |
EVENT | | | *  RTGYRD INTEGRATOR | |
| | | ————F| e DME: TRANSITION T 54w SUFOINT [ e
@ sAC | | | | 135« TRANSITION To PRE-NORMAL MODE || crEm MINIGHTE IF NEGESEARY
= OLE | | | e T e 12 A DOE3-0ME: TRAMSITI]M TO FRE-MORMAL MOOE [Tmin] | ANDFWELINKE AALARLE
| | | |suncarture s acHiEvED 136+_ RECONFIGURE HST LGA DIRECT TORKS |
| | | Llfgtni el n/L 12e A DOGIbDWE: CHANGE TD "4° FORMAT [17min] |
= e HEXERJES: 1S TO TORS V1A LjaAs [min]
I I I I E;_ﬂ,ﬁﬁgﬂ“m L Fm A DEEZ-START CONTRMIOUS :Fl:. RECORD [1rmin] I
[ | [ TRAMSITION TO NCIRM.I'.'1L MOOE & MHWVE TO BEA AT « 137 |
| | | | | 1 & l:.ac-:-.FEFf-:umw.Fmp{u-um |
| | | | | | |
ENG TH 3 A e
COMM | EAST
WEST
EFE VERIFY 500 = »  ZMCV BEGINE *»  JEC GO 10 RECONFIGLIRE COMM LGA T0 TORSE
STOCE GO FORACTY EUNFT & CALCTETERMINE = ®*  STOCC GO FORFIOFF
MAJOR i Gv;i?f::;:e *  LFLINK 15T AR AND FRT SLEW
ETOCE G0 FOR AME RELEASE & )L .
EVENTS: HET AELEASE = «  COAREE ATTITUDE SWAIL

OEHEFE\TPJI(I\:‘WHI I EM IMETDEAATI R
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HST SERVICING MISSION INTEGRATED TIMELINE: NOMINAL DEPLOY-AD FAILS TO OPEN."™ talLund
‘ : OF 95 DATE Mar 1, 2007
| e GMT: 262| 2300 2330 0000 0030 0100 0130 0200
MET. 07 { 1500 1530 1600 1630 1700 1730 1800
ORBITE =My i 116 ! . T | |
T T T T T
SAA | | | | | | |
HST ATTITUDE = T 1 HET V3 43015 FWD T T H
ORBITER ATT E : : v : : ]
CREW SCHED : : : POST SLEEP : : : NLREPR. —% HST DEFLO :
JSC i i i i i . RNSi IV ENABLE OPERATE HEATERS [2+nin]
s PTVIT
| | | | | | : |
ORBITER, | | | | | FHCTOTV DOCUMENT |
| | | | | EMNTIRE HST RELEASE OPS |
CREW, I
. | | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
FREE DRIFT | | | | | | —
| | | | 118s_ LOAD EPHEMERIS TABLES | |
HST | | | | 198 A D032a-DMS: LOAD EPHEMERIS DATA [1mir] | |
| | | | s} D753-CLEAR EFHEMERIS DELTA TIME LIMIT EXCEED FLAG [1min] |
ACTIVITIES
| | I | | 122« TURN |[OFF FGEs BEFORE DEPLOY
AND | | | | | 122 A F404-TURN OFF FGEs [8mir] |
COMMANDS | | | | | 123 -J_DISABLE ALL OTA HEATERS
| | | | | 123 A | E508-OTA OTA HTR GROUPS OFF [[3mil
A REALTIME | | | | | 119s _ RELOAD SMACs |
COMMAND | | | | RELOAD SMAC, HMAG, ACQ LOGIC) & SM RECOVERY LOAD [Smin]-D868 |[A__119 |
| | | | DMS: STOP SSR-3 SHADOW RECORD [{min}D020 A_ 119 |
Otk el LY | | | | VERIFY INITIAL FSW CONFIGYRATION «_120 |
EVENT - i
| e oeverTRmiEs Tocoe] | | DYS: VERIFY INITIAL HST FSW CONFIGZmin 0002 _tan |
o SPC | | | | |  SLEW SOLAR ARRAYSTO 90deg + 198
| | | | | SA: SLEW SAs TO S0deg [17min}-B502g A 1a0®
®HAZARDOUS | | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
ENG TH
COMM  |EAST
WEST
MAJOR
EVENTS:
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HST SERVICING MISSION INTEGRATED TIMELINE: NOMINAL DEPLOY-AD FAILS TO OPENfET" — [azimi

e GMT:263 0200 0230 0300 0330 0400 0430 0500 [
MET: 07 | 1800 1830 1900 1930 2000 2030 2100
ORBITH piav | | 17 i | ; T, |
T T T T T
T T T T T
S | | | | | |
HST ATTITUDE [E HST -3 AIS FWD T T HEJ DM RMS [+03 SUMPOINT) T {
ORBITER ATT Irh : ILY Y : : RELEASE ATTITUDE : :
1 | | I | |
CREW SCHED | | | H=T DEPIID\‘NENT | |
'r_ VERIFY HST FOSITION FOR GRq'\ppLE i i 200p MANUAL APERTURE DOOR OPEN [3 hr 45 min] i
JSC +__HST GRAPPLE [15 min] | | | CEP 2.15.2: MANUALLY OPEN .!-\D![Shlr 45 min] i
| _— __ ATURN OF EXT PWR [ | *_ HST TOBERTHING ATTITUDE [min] |
ORBITER, — v i
| | RNS: VA COMPONENT PWHR UP [2mi | HET BERTHED [15min] 2
CREW, | | *  IVACREW DEADFACE UNBILICAL ,
SSE *__RNS: START SCRIPT CONMAND 2 min](—‘ ROUND COMMAND TO |
| | *__ HST UMBILICAL DISCOMNECT [2 min] INITIATE DEPLOY SCRIPTS
| | *__RNS: IVA RECORD CAMERA & GPS DATA [80min] |
| | « HST UNBERTH [3 min] |
| | -
| | »__ ORBITER TO RELEASE ATTITUDE [30 min]
| | | |
FREE DRIFT - | ;
J_ SLEW SOLAR ARRAYS Tb 90deg (CONT.) |
HST @ Ji B502g (CONT.) | |
|

1
124b_ PSEA TESTmODE | |
ACTIVITIES = )
124[A  COP40B-EPS: DISABLE MCU M2[TOR CURRENT PRI AND RED [4min] | |
AND | 2 A S607-PSEA: ENABLE SMCISEIB [1min] | |
% 124 A S002a-RUN PSEA TEST MODE (/B SIDES) [13min]
e LT | 215 COP408a-EPS: ENABLE MU MOTOR CURRENT PRI AND RED [4min] |

|
T

|

1

|

1

|

1

|

|

|

|

|

|

|

+ RMS MNJR HST TO RELEASE POSITION [20 mh] I
|

|

|

|

|

|

|

|
126« PULfER OFF SADE I
|
|
|
|
|
|

A REALTIME |
COMMAND : 126 A_B5055-SA: TURN OFF SADE [dmin] |
127« ONFIG LGAs FOR RELEASE OPS
» COMMENT! I 127 A HED1-1&C: CONFIG MAT TX 2 [Tmin]
EVENT 128+ VERIFY HST INT PWR ON'EXT PWR OFF & UMB DJSCOMNECT
| \z5  CBOT-STOCC VERIFY HST INT PR [1drir]
@ 3PC | | A C410-CONNECT K2-ASSOC SPA TRIM RELAYS [Fnin]
oHAzARDOUS | | | | 120.__POWER ONMA kX 2 FOR TDRSS cOM
| | | 128 L__HB02-POWER ON MA[TX 2 FOR TORSS COM [3min]
| | | 130+ DMS: VERIFY|STFS PRE-RELEASE CONFIGURATION
| | | 130 __D010-DMS: VERIFY STFS PRE-RELEASE CONFIS [2mir|
| | | | 131+ OPEN APERTURE DOOR
| | | | ®1:1 A__A00o-saM: OPEN AD| [&min] RELEASE ATTITUQE
I I I I «_ FIP 4.40-Ab FAILS TO OPEN [15 min] I
T
ENG ™
comm [EasT | | ‘ ‘

*  GRAPPLE HET
* STOCC & SSEGO TOSMMFOREXT
MAIOR PWR OFF & UMBILICAL DISCONMNECT
*  SMM GO TOJSC FOR EXT PWR OFF & UMBILICAL DISCONN

EVENTS: *  AFERTURE DCOR OPEN
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A /

. HEET 72 442 1 441
HST SERVICING MISSION INTEGRATED TIMELINE: NOMINAL DEPLOY-AD FAILS TO OPERET? sz
TIME GMT, 262 | 0500 0530 is00 0520 0700 0730 0B00
MET: 07 | 2100 2130 2200 2230 2300 2330 2400
ORBIT# :d:‘dv I 119 N I 120 I N I 82169 I
DAY/NIGHT | | | — | |
HET ATTITUDE [ T T HET ON RME (V3 SUNPOINT T T d
ORBITER ATT : RELEASE ATTITUDE : : : ALV 00 : : :
I | 1 | | 1 |
CREW SCHED = I I HET DEF‘IIrDTNENT I I I
Jsc J| MANUAL APERTURE DO(R OPEN [3 hr 45 min] (CONT.} | *__CLOSE SUN SHADE [5myl 4 |
| CEP 2.15.2: MANLALLY DPEN AD [3hr 45 min] [CONT,) [ | 'wbE;L" fgﬁi;ﬁgﬁiﬁiﬂ;: "'Er"'_ |
| HST BERTHED [15min] [CONT)) y
ORBITER, | HSTE | | | - | wrm sTow ;5 min] e | |
CREW [ * FMS RELEASE [min] | [ | FSS PIVOT 90deg [15 min] [ |
! . i * | PSS PIVOT 90deg [15 min
SSE | MR SRR T [15 min] | ! RGeS o SR e |
| | « | Fss PivoT To 43,800 [15min] | | VERIFY HST POS|TION FCR GRAFFLE |
| | *_ RMSTO APERTIJRE DOCR [5 rmir] | HST RE-GﬂAPPLE [15 min] = |
| | | *__RELEASE FUN SHADE JHOOK BOLTS(3) [10 mih] | |
| | | * | OPEMSUN SHADE [5 min] | | |
| | | | *__OPENAPERTURE DOCR [ ryin] | |
| | | | | | |
EREE DRIFT | _ | | | — |
| 201 _POWER SADElON | | | | |
HST | 201 A BG0Sb-SA: TURN O SADE [4min] | | | | |
- eg
ACTIVITIES | 202+__SLEW SOLAR ARRAYS T0 dd | | | |
| @z A |PS020-SA SLEW SAs TO Odeg [17min] | | | |
AND | | | | b | |
SLEW SOLAR ARRAYS TO 90deg «'203
COMMANDS | | | | | @02 A | BS02a-5A: SLEW ShAs TO 90deg [17hin]
| | I | | POWER OFF SADE « 204 |
A REAL-TIME | | | | | SA: TURN OFF S4DE [4min}B505: A 204 |
COMMAND
| | | | | | |
+ COMMENT/ : I : I I : I
EWENT
| | | | | | |
@ SPC | | | | | | |
8 HAZARDOUS : : : : : : :
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
ENG ™
COMM |EAST
WEST
MAJOR
EVENTS:
36
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. HEET 73 4427441
HST SERVICING MISSION INTEGRATED TIMELINE: NOMINAL DEPLOY-AD FAILS TO OPENL™ [ o
Tme CGMT-282) 0800 0830 0900 0930 1000 1030 100 o
MET: 08| 0000 0030 0100 0130 0200 0230 0300
ORBIT# ==y : 82160 : : ' 2170 | : . P 52171 '
|-
T T T T [
SAA [r— | | | |
H3T ATTITUDE I HET 0N RKE (43 ELINPONT) T T HET INERTIAL +03 TO SUN_ — HST BRIGHT EARTHAVOID ATT —————3
ORBITER ATT :» JL}C s : RELEASE ATTITUDE —*& REL + : 2EP ¥ : TET TRK : ,:
HSTDEFLOYMEMNT POST DEPLCYMENT
CREW SCHED i : i i i i i
JSC +|_HST RE-GRAPPLE [15 mif] (CONT.) | %17;;2& ALCLOSEOU (PART Il ;”EES;#] | |
@ mi
| «_ HST UNBERTH [3 miJl] | *  SEP1 | |
ORBITER, | *  RMSMNVR HST TO REUEASE POSITION [20 min] | | e EVACREWINGRESS [15 min] | |
CREW, | »_| ORBITER TO RELEASE ATTITUDE [2b mir] | s SEP2 | |
| | *_ RNS: WA DISABLE MSM RECCRDING (TBR) [1min] | *__RNS: VA POWER DOWN [Smin] | |
e | | | *  RNS: IvA ENABLE MSM RECORDING (TER) [42min] | « PIOFF | |
| | | *  IvACREW ACTIVATE SPC MACRO - [CREW 10 ACTIVATE MACRD 1 MINUTE AND |
| | . TO INIT QCIAND S SUNPOINT TIMER | | 30 SECONDS F'Rlbgﬂ T2 RME RELEASE |
JSC TO EMAIL RELEASEIATTITUDE ; T
| | | . + HST RELEASE RELEASE WINDOW OPENS AT ORBIT| | |
' *_ HSTRELEWSE WINDOW [20 min}s——{ NOOM MINUS 22 MIN AND CLOSES
| | | AT OREIT NOON MINUS 2 MIN. | |
| | | | | | |
FREE DRIFT | | | — | | |
| | 197 «__CONF PSEA 4 BOD & AD CLOSE CONF MCU & RETR/DEPL HTRS NORM OPS s 138 | |
HST | CONFPSEA4 BOD & ENB AD CLOJURE [10min}-S008aA  1o7 | | | 1A CH06-EPS: DB RETR/DPLY HTR & RESET THM LT [4mi
ACTNITES | | | B e S&N:TURN OFF MCU RED CNTRL FS&M]R CURR [4min}-A008a A __138 | |
| COMNECT RELAYS DURING 12 A_| COP422k-EPS: CONNECT ALL SPA TRIM RELAYS [4min] | 139+  ENAB CS HV PROTECT FUNC |
AND | MIGHT (CARD 341.5.18) & £ LE- | 130 A M340-ENBL CS HV PROTECT FUNCTION [min
AFTER OREITE 133+__PREF FOR RMS RELEASE OF HST
COMMANDS | IN REL ATT {CAIRD 3.1.5.13) ————— 1} __ CEO0-EPS: VERIFY BAT SOC PRICR TO REL [2min] TURM ON FGEs AFTER DEPLOY [« 140 |
| | ®13{ A__BOOED-SA: ACTIATE SADE-2R|[dmin] | 10t FA0STURN ON FGEs [Bmin] |
: 133 A CED2-EPS: ENBLBATT PRESS & TEMP TESTS [2min]
A cowmng || N arr e, | _141-_ FHST ATT DETERM
COMMAND | | | BN AT A e | | _{I 34: PSEA CONFIG FOR RELEASE & HST RELEASE PCS: FHST MAP MOD via|COP 345 =
#1340 A___S005-CONFIGURE PSEA FOR KA ENABLE [4min]
« COMMENT! | | | 134 DOZEVERIEY SPC MAC EXEC TO INIT GC1 & SV SUNFT CNTRL [12min] | |
EVENT [ [ | *  INIT GYRD INTEGRATOR | |
| | AFTER SIW SF{INITIATION, ————————%| # DMS: TRANSITION TO SM SUNPOINT | |
& 8PC | | SUN CAPTURE 1S ACHIEVED | : | |
1M APPROXIMATELY 5 MIN. 135+ TRANS 2 FRE-NdJ-RM MODE
| | f | 13 A D022-TRANS 2 PRE-NGRM MODE [Tmin] | |
BHAZARDOUS -
| | | | 136+__RECONF HST LGA DIR TDRS | |
| | | | 13 A__D033b-DMS: QHANGE TO *A" FORMAT [17min] | |
| | | STOP REGORD WHEN 1FE- A HEO2a-I&C: 1AC TO TORS VIA UGAs [1min] |
| | | |13.3 A DS&2-START CONTINUOUS ELFG RECORD [imin] |
| | | TRANSITION TO N'DRM;!1L MODE & MNVR TO BEA A|TT « 137 | |
| | | | | A G200-PERFORM ARUPRT []C'rnin] |
I I | | | | |
ENG TH AN
COMM | EAST
WEST
+ EPSVERFYSOC ®  SMOV BEGINS * JSC GO TO RECCNFIGURE COMM LGA TO TORSS
STOCC GOFOR ACTV SUNPT = CALC/DETERMINE = *  STOCC GOFOR FIOFF
MAJOR TIMER FOR RMS RELEASE S «  UPFLINK 15T ARL AND PRT SLEW
. STOCC GO FOR RMS RELEASE # GYRO TO LO MODE
S L HST RELEASE * *  COARSE ATTITUDE AVAIL 37
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HST SERVICING MISSION INTEGRATED TIMELINE: NOMINAL DEPLOY-AD FAILS TO EIIPEIIi“EET A
. oF o5
TIME T 263 | 1100 1130 1300 1230 1300 1330
WET: Q& | GEng D330 L [N Q450 KA Q520
opame =g | I o ' 22172 ' v : 82173
ooy (g , N
s — , | , ,
HET ATTITUDE r I I HET BAIGHT :JTUH MO ATT I I :I
DRBITER ATT = TLp e 5
CREW SCHED POST DEFLOYMENT ¥ FRESLEEP
I &__ FSE STOW [45 min] I | | | | |
JSC | | | | | | |
ORBITER, [ [ I I I I I
CREW, [ [ I I I I I
[ [ I I I I I
S5E
I I I I I I I
[ [ I I I I I
[ [ I I I I I
[ [ I I I I I
[ [ I I I I I
| | | | | | |
FREE DRIFT ] ] | | | | |
9 . FERFPRMADDTIOMNAL FHIT PERFORM AQDITIOMAL FHET MAPE OURIMG
HST J FHST ATT DETERM II:ONITI ] LMF'SPDLHHG SLEEEGLIERT I I SLBEEGLENT ORBIT MONKSHTE TO SOMPUTE I
14%-_EHA BLE EATTERY 500 SAFEMODE TEST(S) ﬁrﬁéﬂfc" snAaE | CYRe ORP IR”E BlASES FORLEAL |
ACTNITIES I-II .f\_",:iliﬁ-ENEL BATTERY BOC SAFEMODE TEST[S) |3min] | | T DmﬁIm‘ | | |
T 143s_ ENAELE OTA STAGIII 1 HEATERS
I 3 .fl._EEl.'lT:l--:lT.ﬁ EMBL STASE 1}JTA HTR GRFS [3min] I I I I I
COMMANDS I I 144 EMAELE OTA STAGE 2 HEATERS | | | |
I I .‘_'In_ ESOTE-OTA: EMABLE STRGE 2 OTA HEATER GROLUPE [2min] I I I I
144 ] =5 L) L = min|
L E{E*‘““I";E:E | | - w A coPmMEn-PCS: FHET 1,2 MAR [10min] | | | |
I I 1454 ATTITUDE DETERMINATION FOR FIRST HLGEU : : I
\  ATTITUDE DETERMIMATION FOR FIRET HLEEL |SHRE]
- E?E'INI'_II_E"TI | | uejh  COF34E) PCS:FHET 1,2 MAP [10njin] | | |
I I 141 COPSMBLFCE FHETZA [ Gmin] | | |
2 EPC [ | | 146s_ EMABLE OTA STAGE 3 HEATERS | | |
I I | 148 5_ E&0TeOTA: ENABLE STAGE 3 OTA HEATER GH‘.CUF'SF!‘ITM | |
EHAZAROOLS I I | . l:-ﬂ.Ll:-I.IL.ﬂ-TE-:-:'r'H:C-lEI.I'-SE5.|-1HRS| | | |
| | | 147« RE-QENTER HGA GIMBALS | | |
wr & HE155-18C: ELEW +HGEAS T (0,0 [min|
I I I I PCE:FHET 1,2 MAF |1-:-mn|-|:|:1L1-1& A s I
[ [ I I I I I
[ [ I I I I I
[ [ I I I I I
| | I I I I I
ENG AH ri
COMM [ EAST
WEST
MaICR
EVENTS:
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