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INTRQDUCTION

The STS-72 Flight Plan is the Flight Data File article thai contains the on-orbit timeline.
It does not contain the detailed timelines that are covered in the Ascent, Post Insertion,
EVA, Rendezvous, Deorbit Prep, and Entry Checklists. The detailed rendezvous
timelines and procedures for the SFU are contained in the Rendezvous Checklist,
Volume A. The detailed rendezvous and deploy timelines and procedures for
OAST-Flyer are in the Rendezvous Checklist, Volume B. The detailed EVA timelines
and procedures are in the EVA Checklist. For continuity, the summary level timeline
includes the entire flight.

This on-orbit timeline satisfies the objectives specified in the Flight Definition and
Requirements Directive, and the requirements of the STS-72 Flight Requirements
Document. The Flight Plan, as part of the Flight Data File, meets the specifications of
the STS-72 Flight Initialization Data Pack.

The STS-72 Flight Readiness Review (FRR) Cycle was used for the timeline trajectory.
The flight profile used in this Flight Plan is for a launch date of January 11, 1996 at 9:18
GMT. Orbiter inertial attitudes are expressed relative to a Mean of 1950 (M50)
reference frame.

JSC-22359, Crew Scheduling Constraints (Appendix K, CPMP), Basic, Rev B, January
1992, has been used to build the timelines contained in this Flight Plan. Crew awake
time prior to launch has been increased (launch - 9 hours 18 minutes) to accommodate
crewmembers’ circadian rhythm and on-orbit sleep cycles. Appendix K Exemption #74
has been approved for this mission to allow crew off-duty time to be delayed to Flight
Day 8 (EOM-2) in order to accomplish all major mission objectives prior 1o scheduling
the crew for off-duty time.
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GMT _ (D:H:M) MET (D:H:M) CST (D:H:M) |FD/ DOY | BETA | MOON (. HOUSTON DATE | FLIGHT EDITIGN PUB. DATE
016:21:18/ 017:09:18 | 005:12:00/ 006:00:00 | 016:15:18/ 017:03:18 | 07/016CST | 4.9 JANUARY 16, 1996 $75-72 FINAL REV A 12/1/95
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3 1o
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| |SFT
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MS3 SLEEP POST SLEEP o [ vﬁ 0E s 8 £ EVA 2 (RMS)
WAKATA 8 ¢ {2) p 7 ;
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5C D A D
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BBIAS -ZLV IV WINTT OAD RATE ROTOR € v -XVV HRVR
0
. ®USO 483 BACK PAIN
NOTES: ®0SO 489 DOSIMETER DON
o SIMO DUMP TERM



GMT__(D:H:M) MET (D:H:M) CST (D:H:M) [FD/ DOY | BETA MOONC. HOUSTCON DATE | FLIGHT EDITION PUB. DATE
017:09:18/ 017:21:18 | 006:00:00/ D06:12:00 | 017:03:18/ 017:16:18 | 07/017 CS 5.8 JANUARY 17, 1996 sTS-72 FINAL REV A 12/7/95
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E
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CHIAO E w/o STOW
3 A
o
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SCOTT E /0 H20 STOW
5
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MS4 ( Bposr eun i
0ST EV N
EVA 2 (IV i R PRE SLEEP SLEEP
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! 2LV XYV
SSBUV [ EARTH VIEW
SLA I SLA 0B(D.1 DEG DEB)
®0T0 668 ACVANCED LOWER BODY RESTRATNT TEST
8DSD 489 EVA DOSIMETRY
NOTES: 8DTO 664 CABIN TEMPERATURE SURVEY
@DSO 494 PULMONARY OXYGEN EXCHANGE
A EMU BATT RCHG INIT
ODUAL G2
o_PCS_CONFIG
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017:21:18/ 018:09:18 | 006:12:00/ 007:00:00 | 017:15:18/ 018:03:18 | 08/017 (ST | 6.5 JANUARY 17, 1996 STS-72 FINAL REV A 12/7/95
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s o b aly r'E s N i
DAY/NIGHT H
ORBIT 103 104 105 h 106
E ==
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DETAILED

TIMELINE
! MET %33 STS-72 (FD 01)
gn GSTON DAY 000 CDR PLT MS3 Mcc
I 00:00 — —
] Activities prior to 0/02:30 MET are in the ASCENT and s
| POST INSERTION Checklists. The Orbiter should be in
] ~ZLV -XVV attitude upon entering this FLIGHT PLAN, i
5 1a [A] WATER LOOP 1 GPC CYCLE -
S0 12 CRT X 1. SM, OPS QOO PRO | i
$ & 2, SM, OPS 201 PRO
N [X: SM 1 DPS UTILITY I
T
- I - y 3. CHECKPT RETRY ENA - ITEM 12 EXEC (%) =
~ - ITEM 35 EXE w -
g AG6(B1) | X: 62 PCMMU/PL COMM € L
N AU'g ﬁ'ﬁg_ 5. PSP 1{2} 170 RESET - ITEM 6(7) EXEC (*)
r 3 : (B ghEsue on —
T 3 1 X: SM ANTERNA :
oms| ] -
v 2| |
GG
M ﬁg” . £D01 EZ ACTIVITIES: [
tenT S - BCS_L(2) CONEIG (0%B 0PS. ECLS) B
L DLHI 1 Config Sys 1 (5 Min/2 Cmn)
A% - LAMP_TEST (ORE OPS, ECL 5) {5 Min)
"I: o 1z SMK_DETN CKT TEST I
[ S IO (ORB OP3, EELS) (5 min) .
2 AU§O ﬁERN.V CPA OPS (ORB OPS, CREW SYS) (15 Min) I
[ 02:00 |} -
v
e -
;&A d Change DAP A to Al RS PORERUP RUS POWERUP _
5 IMJ ALIGN ATT RMS_POWERL S_POWERY
i I %An %ﬂfk (A2} (PDRS OPS, RM5_PHRUP (PDRS OPS, RMS PWRUP) -
M A/AUTO/VERN (02:30) Init MNVR
ors| ] IMU_ALIGN - S TRK (ORB OPS) RHS_CRECKQUT RMS_CRECKOUT 2
3] ] MNVR (TRK) -ZLY, -XV¥ PDRS OPS, RMS C/0) {PDRS OPS, RMS C/0) ‘ i
G Vg 1 T6=2 BV=3 OM=0 2 Cmn} 2 Cmn) L
0 Ap 03:00 — A/AUTO/VERN Init TRK » L
sM, Nx Qai(ei} I
I{ Mg H AUTG/VERN | I
D -
X s B | ypLINK
:[A E | E CABIN UNSTOW | TFL 192
i I, v CONFIG 763
IK y .
% “)‘; §M_CKPY_IRIT (ORB OPS, DPS) ; EPS T ﬂ:s_mggm B
1% & YCLE PDRS OPS, RMS_PWRDN PDRS OPS, RMS_PWRDN) -
1 g :l:IER L(1.’)2'1156"(: o !E] Note: Do not stow MPM's Note: Do not stow MPM's -
7] (ORB! oPs, éﬁgi LA _ACTIVATI Ky-BD ANT_DEPLOY ™
K (PL OPS, gigg (ORB OPS, COMM/INST)
1 Unstow, Install, Verify R ) R Ki-BD ACTIVATION {COMM mode)
04:00 — operation (ORB OPS, EPS) {ORE OPS, COMM/INST) -
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31t

03:00 ]
{z
1t
v
x
v
v

04:00 —
\

MS1

CPCG. ACTIVATION
(PL OPS, CPCG)

OCAC SETUP

{ORB OPS, CREW SYS)

STS-72 (FD 01)
MS2

SFU _AKA VERIFICATION

(PDRS OPS, SEU_RETRIEVE
HEATER_ACTIVATION

(PL OPS, QAST-FLYER)

CABIN

UNSTOW

CABIN UNSTOW

MS4

NIH-R QPS, steps 1-il

(PL OPS, NIH-R)

HARDWARE DEPLOYMERT
(BIOMED, DTO 684)

ER T ET

(BIOMED, EBGQ_QESK

A

29556315 SETUP
(ORB OPS, PGSC)

CABIN UNSTOMW

ERGOMETER SETUP
{BIOMED, EBGQ_Qﬁﬁf

“

MCC

3-3

FLT PLR/7Z/FIN A

1277795




T3 B STS-72 (FD 01)
5?" GSTON DAY 000 . CDR PLT MS3 MCC
i 04:00 —
U1 CK X RYQ 02 TK HIR SNSR CK Ky-BD ACTIVATION (COMM mode)
L AL(BL) SROERE eHER B (088 0P EPS) (ORB 0PS, COMM/INST) -
D AUTO/VERN] Unstow, attach on or near galley. PCDECOM 0PS. (ACTIVATION), steps 1-5 L Mses
G ] Fi11 drink container(s) and attach (ORE OPS, PGSC) |
S oRB| |3 near appropriate experiment locations, |
iE CABIN TEMP SURVEY RADM_SETUP
v (ORB OPS, DID_664) (ORB 0PS, PGSC)
v GG 1- | UPDATE
App X ORBITAL MNVR
NS Xy 1V RE-SLEEP_ACTIVI PRE-SLEEP_ACTIVITY - PAD
M - (ORB OPS, CREW SYS) (ORB OPS, CREW SYS) R
[F1i% 3
LlLx 3 : :
T 1 T ON-QREIT OWS_BURN OR-OREIT_OMS. BURN -
=zl 05:00 —4 ORE OPS, QMS) ORB OPS, QMS) —
(A1)B1 | 2 Cmn) 2 Cmn) X
AUTO/vERN] &
- l -
&3%%'“ 13 4 NC1-S TIG (05:21)l -
)} agel) T MRVR_(TAKY - X :
G AUTO/VERR] T6=2 BY=3 M=0 B
S | . A/AUTO/VERN Init TRK s
- 3 1 PRE-SLEEP ACTIVITY i
06 AMF MODE - OFF PRE-
‘L, ; ore] PRIVATE MEDICAL CONFERENCE (ORB OPS, CREW SYS) -
bs sIN| ¢ [
¢ oA T PRE-SLEEP ACTIVITY N
[T_ 06:00 I K12 APU WTR GG/FU {three) - A AUTG (ORB OPS, CREW_$YS)
v ] A EAM VENT WTR DEACT i
AGG i R2  BLR PWR (three) - OFF |
DD
NXs - 1 PRE-SLEEP ACTIVITY : -
[II ] (ORB OPS, CREW SVS) i
1 B
{f |
1V Do not perform -
Ny SUPPLY WATER DUMP i 15’65 gmecr
1% PRE-SLEEP ACTIVITY " PLB CAMERAS
iv (ORB OPS, CREW SYS} - TO CAPTURE
07:00 — HUM SEPS FOR WATER | SSBUV MDA
! ] ACCUMULATEON | OPEN
s i 1 : | UPLINK
3 ] | SSEUV MDA
IE t()PENINS;
1 - {07:10
§ « ore| 1| o I
i S 6} ] U =
€ 1T
0
T I 1% -
14 1l's SLEEP SLEEP SLEEP |
- 08:00— - - “ - .
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0 MET i g ; STS-72 (FD 01)
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0 ] i
1 |s 2R ]| 3 i
S s L
0
- L N
1| B
= 0
] = | g ]
-61:00_|
MM ORB| | -1 4 NCC-S TIG (20:44 =
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5 MET %3¢ STS-72 (FD 03)
SFU ¢y GsToN DAY ooz T B A CDR PLY MS3 MCC
H e 00 =
e 00:00 £ RET SFU_RETRIEVAL SFU_RETRIEVAL B
ST :%g%mﬂ-; (RNDZ, RENDEZVOUS T/L) (RNDZ, RENDEZYOUS T/1) (RNDZ, RENDEZYOUS T/L) LY
- AII L §FREE/VERN b B 0° ONLY
{8 n X FAalo(ss) [ UPLINK
GS1g ] WavTo/veRn 4 EARLY TDRS
il sxiR 3 1 H/0
b L ] Jr GRAPPLE (00:35) > |
1 x
03:00_|| 2 18
1 Ao(sg) 41 B
gp AUTO/VERN {¢
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03:15 _| ts 1000_4 3FU_BERTH FU_BERTH
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I . v Change DAP A,B to A1,B1 UPLINK
ORB{ 1 X B 21° +MASK
a3 T EXXRCISE MNVR_(TRK) -ZLV, -XVV (PORS 0PS, RMS PWRDN) -
GG TG6=2 8v=3 oM=0 Note: Do not stow MPM's
)[:ls) Init TRK A/AUTO/VERN
] Mpy ] |
il '
MLl B FILTER CLEANING LOG
{Hg 4 0200 Wm& (PL OPS, PCB-STES) P/1i0g SETUP (FLIGHT DECK) —
, ECLS) 0T0/7V, P/TV_SCENES) -
L TR Use I;ES PRI s
A Y i
L (ons PKT, Pgmn mggu)
Oomit steps 6,13,14 PAOD VOICE CHECK/EVE
! AD_ YOI TV at TDRE oz 20 to 02:35
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E SVE\, 10.2 PSI_CABIN) (PHOTO/TV, P/IV_SCENES)
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ORB
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Tlix 7 A 3 EY B
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30T ON-ORBIT OMS_BURN ON-ORBIT_QMS_BURN I
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03:15 |} ¥§ o1:00-]% 8
L :
‘& GAS_GROUP G (PL OPS, GAS) ;
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1% CABIN DEPRESS T0_10,2 PSI P/IVI1 0PS {050 802 EDUC ACTS) i
= 1v EVA, 10.2 PSI CABIN) {PHOTO/TV, P/TV SCENES)
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awroerr 11 ¢ DAP: LVLH ( ) (ORE OPS, OMS) I'ORBITAL MNVR
LVLH/VERN | L pAD
Al(B1) i
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i ly/Waste Du Dump Waste Tank to 5%
ats S‘ﬂ\ 1 u"iok ""(')bs, REW SY

MRVR (TRK) BIAS -ZLV +YVV
T6=2 BY=3 OM=280 A/AUTO/VERN Intt TRK

ha)

P{ORB_OPS
8

11

1

POST-SLEEP ACTIVITY
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POST-SLEEP ACTI
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SUPPLY/WASTE WATER DUMP
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/wast% gum
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(BIOMED, QSQ__&})

STS 72 (FD 04)
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DTO 668 (ALERY)
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Without Anti-Foaming Agent
P/TIVI0 OPERATIONS (UMS)
{PHOTO/TV, P/TV SCENES)
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(ORB OPS, CREW SY
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(BIOMED, D3O 483)

POST-SLEEP ACTIVITY
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ABIN TEMP POST-SLEEP ACTIVITY
{ORB 0PS, Im)_ﬁﬂ.) (ORB OPS, CREW 5YS)

MNVR 1 1 BA i PATTERN IN MICRO-
R=375,90 P= 53.90 Y-=316.20 (RIOMED, _
A/AUTO/VERN INIT MNVR FILTER CLEANING LOG

(PL OPS, PCG-STES)

UMS_INSTALLATION P/IVI0 SETUP (DSO_330 UMS)

{BTOMED, DSOQ 330) (PHOTO/TV, P/TV SCENES)
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19,2 PSY MAINTENANCE
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STL-A TEMPS (PL OPS, STL-A)
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CREW_SYS)
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EXERCISE
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{BIOMED, DSQO_494) {PL OPS, NIH-R)

steps A-C
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Ff" bav ooz T ¥ CDR PLT MS3 MCC
I Al (zglz)oo— i Pl(nérfgaegv gXVG§N4EXCHANGE B
1 MNYR (TRK) -ZLY, -XYV , 0S0_494) L
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— steps B,C steps A-C _DURING
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[ (SYNC MODE)
PORTABLE CLINICAL BLOGD ANALYZER i
| 1 {BIOMED. DSO 492B) Blood Analysis \_
4  21:00 P/IV1] SETUP 2_EDUC_ACTS)
] (PHOTO/TV, P/TV SCENES) -
orB | EXERCISE i
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P/IV1I 0P (DS0_ 807 EOUC ACTSL
] (PHOTG/TV, P/TV SCENES)
. EXERCISE :
3 11s [
I
|z A
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- ] i
AEM WATER REFTLL -
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PULMONARY OXYGEN EXCHANGE "
| 1 {BIOMED, DSO 494) -
= 21:00 — steps B-D —
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1 22:00 ] "B —
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TV at TBRE (23:15 to 23:30) TV at TORE (23:15 to 23:30) TV at TDRE (23:15 to 23:30) -
7 PREHEAT MODE. TVii OPS (D 2_ED [~
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b MET pii STS-72 (FD 04)
dy ~oawvoosTER CDR PLY MS3 MCC
00:00 1) 1y EILTER CLEANING ASL PORT RMS HTR (two)-AUTO 1 D ACT [~
1 ]s (IFM, SCHEDULED MAINTENANCE) (PHOTO/TV, P/TV SCENES) -
ORBL 41 | L Inspect filters and clean
ag| |t | A as necessary B
A1(B1) | 0 |
AUTO/VERN :
i - E 5 L
z
{1€RY
L
1 T
E I #
] Tx v & PRIQRITY _PHRUP_GROUP B i
Hin (ORB PKT, PRIOR PWRON) -
13 &j Config for dual G2 ops -
01:00 LASER DISABL u
) (PL OPS, SLA) : i
| —— S POERE R POERUP v
] (PDRS OPS, RMS_PWRUP (PDRS OPS, RMS PWRUP) " (CREW CNTL-
(a1 | L1 FES PRI A - OFF - - pLB)
QAST-FLYER DEPLOY AST-FLYER OAST-FLYER DEPLOY [ yPLINK
B A I (RNDZ VOL B, DAST- (RNDZ VOL B, OAST-FLYER DEPLOY) (RNDZ VOL 8, OAST-FLYER DEPL B 21° ONLY
] MNVR TO RELEASE ATT I L (Unberth)
RNDZ TOOLS SETUP OAST-FLYER GRAPPLE OAST-FLYER GRAPPLE i
0 OAST-FLYER UNBERTH OAST-FLYER UNBERTH -
AUTO/VERN 1A { i
13 OAST-FLYER MNVR TO REL OAST-FLYER MNVR TO REL |
[ 02:00 — o
(a12)B13 |2 ”LBH%%NLY
AUTO/VERN | ¢ F {Release)
1 (k13 g
= 1k |
gy | DERIGID 1 (02:25) 4 DERIGID 1 (02:25)
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15 | uPLINK
7 ():!:()()—'FS 4 SEP-2 (03:01) B 21° +MASK
. CONFIG KU FOR COMM - (0AST >118 ft)
ORB|_| STOW RNDZ TOOLS |
50| || Change DAP_A,8 to Al,Bl i
AL(BT) MRYR ﬂ’oou viiu ATT RMS_PCWERDOWN. RMS_POWERDOWN UPLINK
AUTO/VERN' R=316.50 43,00 Y=314,70 (PDRS OPS, RMS_PWRDN) (PDRS OPS, RMS_PWRDN) - EARLY
1M A/AUTO/VERN INIT MNVR Note: Do not stow MPM's Note: Do not stow MPM's " TORS H/0
0 -
18 TOPELNG.FES_ STARTUP SLA LASER ENABLE -
_NT l(!ORBFESSPRf & (PL OPS, $LA) FILTER CLEANING £0G -
. se - I
1¥0 10:5_PST MAINTENANCE | (FL 0PS, PCG-STES) ]
| EOQ (EVA, w
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“, wow
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EY DAY 003 .- MS1 MS2 MS4 MCC
T 00:00 — | p BUC A
11 | s (PHOTO/TV, P/TV SCENES)
ore] || | L
asf | [*
- 2 STATUS CHECK
] £s (PL OPS, OAST-FLYER)
{; EE
] ey
3 1¥n7 ]
Tive EXTRCISE sTanogt. wope
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R DAY 008 CDR PLT MS3 MCC
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1 ie SUPPLY WATER DUMP !
11t
127" LASER_DISABLE [~
L "7 {rL OPS, SLA)
177 SLA DEACT BACK_PAIN PATTERN IN MICRO-
] Ix {PL OPS, SLA) (BIOMED, DSO_483) -
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MDF
TIMELINE

MINIMUM DURATION FLIGHT TIMELINE

The STS-72 MDF timeline assumes that the MDF decision is made no later than
0/18:00 MET. Flight Rule A2-11 defines MDF. The landing time used in this trajectory
is approximate as the trajectory used also includes burns to lower the orbit for the
OAST deploy, and this timeline does not incorporate those burns. Thereis an
additional KSC landing opportunity available after the landing time used in this timeline.

The highest payload mission priority. the SFU retrieval, is performed. Mission priorities
are defined in Flight Rule A2-10. The OAST deploy and the scheduled EVAs are not
performed. The DSOs/DTOs were removed from the timeline, but some could be
added back on a priority/time available basis. Minimum mission operations
requirements were met for most secondaries, with ail secondary photo/TV operations
deleted. Secondaries performed were CPCG, NIH-PARE, MPNE, STL-A, and
PCG-STES. Approximately 22 orbits of data were achieved for SSBUV (minimum
desired was 24), and SLA has approximately 31 hours of operating time scheduled
which satisfies their minimum required operating time of 30 hours. However, SLA will
be operating at a higher orbit than desired and will begin operations earlier than
desired. All GAS activities (groups A, C, D, E, F, and G) were performed.

4A-2 FLT PLN/72/FIN A



| FLIGHT: STS-72 | EDITION: FINAL REV A | PUB. DATE: 12/7/95 |
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SLA | SLA OBSERVATIONS — ; SLA OBSERVATIONS
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. @ CPCG DEACT -
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MINIMUM DURATION FLIGHT VDA DEACT \

4A-3 FLY PLN/72/FINAL A 12/7 /95




[ FLIGHT: 5T5-72 [ EDITION: FINAL REV A [PUB. DATE: 12/7/95

. 1 1 1 1 20 21 22 23 1 4 7
MET:002 1 1 13 1 F | ] ! i 1 P T I T A T T | | - % 1 ? 1 ' ? 1 ﬁ 1 )i ] 10 1 12 12 i
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NCTE: Burn and landing times are from nominal trajectory, including
NOTES: OMS burn to lower orbit to 165 nm and are not exact for MDF case.
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SFU UNSCHEDULED PRLA LATCH EVA TIMELINE

4B-1 FLT PLN/72/FIN A

SFU PRLA LAT
EVA TIMELINE



SFU PRLA LATCH
EVA TIMELINE

SFU UNSCHEDULED PRLA LATCH EVA TIMELINE

This timeline depicts the scenario in which the SFU has been successfully grappled and
berthed on FD3, but a primary PRLA failed to latch following the berthing. In the
nominal timeline, two orbit lowering OMS burns are scheduled following the SFU
berthing. These OMS burns must be delayed until the PRLA can be laiched, as defined
in Flight Rule A2-50. The SFU wili remain berthed in the payload bay although the
mating of the ROEU is not permitted with one of the primary PRLAs unlatched, per
Flight Rule A2-53. Since the ROEU is not available to provide power to the SFU
heaters, the orbiter must fly a safe attitude profile until the ROEU is mated and power
can be supplied to the SFU heaters. This safe SFU attitude profile consists of 6 orbits
of bias -Z3lI attitude, followed by 3 orbits at -ZLV. These attitudes will be repeated until
FSU heaters are operating. Flight Rule A2-14 defines this safe attitude profile. Due to
this SFU attitude requirement, the simo waste and supply water dump scheduled in
postsleep will be delayed about 12 hours until presleep, since the dump requires an
incompatible attitude. After some amount of troubleshooting the PRLA problem, the
decision is made to perform an EVA on FD4 to manually close the unlatched PRLA.

Per Flight Rule A2-32, this PRLA is required to be latched for entry or SFU cannot be
returned. The EVA task to latch the PRLA requires approximately 1 hour. The EVA will
be dedicated to the task of latching this PRLA and no additional objectives, such as
EDFT tasks, will be performed during the EVA. Flight Rule A2-86 defines this decision
to not add DTO tasks to contingency EVAs. Once the PRLA has been successfully
latched via EVA, the orbit lowering burns can be performed. These burns will lower the
orbit to meet the OAST-FLYER altitude requirement as defined in Flight Rule A2-13B.
Once the OAST-FLYER orbit is achieved, the crew can return to the nominal timeline
and proceed with OAST-FLYER release at the nominally scheduled orbit 49.

This contingency timeline is built to support the requirements of primary payloads. A
number of secondary payloads, DSOs, DTOs, and other activities are impacted by this
contingency scenario and some activities have been deleted. The compact scheduling
of the remaining days of the timeline will allow little to no rescheduling of most of these
lost activities. The following activities have been deleted:

e A PAO event nominally scheduled at the end of FD3

DSO 330 initial setup, calibration and P/TV

First four data takes for DSO 494

First two blood samples for DSO 4928

P/TV for NIH-R on FD4

2 hours of nominal EVA tool config

SSBUV and SLA Earth view observations during -ZS| attitude
2 hours of DSO 802 (educational activities)
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V NI4/2Z/N1d 114

DAP TABLE

15~-72 DAP A - GENERIC
ITEM # Al A2 A3 A4 A5 A6 A7 A8
PRI
ROT RATE 10 (50) 0.2000 0.4000 0.2000 0.5000 0.2000 0.2000 0.2000 0.2000
ATT DB 11 (51) 5.00 1.00 1.00 3.00 5.00 5.00 2.00 2.00
RATE DB 12(52) | 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
ROTPLS 13(53) | 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
COMP 14 (54) .000 .000 .000 .000 .000 .000 .000 .000
P OPTION 15 (55) ALL ALL ALL ALL ALL TAIL ALL ALL
Y OPTION 16 (56) ALL ALL TAIL ALL ALL TAIL ALL ALL
TRAN PLS 17 (57) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.05
ALT
RATE DB 18 (58) 0.200 0.200 0.200 0.200 0.070 0.070 0.200 0.200
JET OPT 19 (59) ALL ALL ALL ALL ALL TAIL ALL ALL
#JETS 20 (60) 2 2 2 2 1 1 2 2
ON TIME 21 (61) 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
DELAY 22(62) | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
VERN
ROT RATE 23 (63) 0.2000 0.4000 0.0080 0.2000 0.2000 0.2000 0.2000 0.2000
ATT DB 24 (64) 1.000 1.000 0.070 1.000 1.000 1.000 1.000 1.000
RATE DB 25 (65) 020 .020 .010 .020 .020 020 .020 .020
ROT PLS 26 (66) | 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
COMP 27 (67) .000 .000 .000 .000 .000 .000 .000 .000
CNTL ACC 28 (68) 0 0 0 0 0 0 0 0
PURPOSE NOMINAL  |PTC GG PRE/POST |LOSSOF |LOSSOF |RNDZ PROX OPS
DEPLOY | VERNS VERNS
(NOSE (TAIL
& TAIL) ONLY)




V NId/e4/Nd 114

STS-72 DAP A CONFIGURATION

ITEM # A9 A10 A11 A12 A13 A15
PRI
ROT RATE 10 (50) | 0.1000 0.1000 0.1000 0.1000 0.1000 0.0650
ATT DB H1(51) | 3.00 3.00 3.00 3.00 3.00 2.00
RATE DB 12(52) | 0.20 0.20 0.20 0.20 0.20 0.20
ROT PLS 13(53) | 0.04 0.04 0.04 0.04 0.04 0.10
COMP 14 (54) .000 .000 .000 .000 .000 .000
P OPTION 15(55) | ALL ALL ALL ALL ALL ALL
Y OPTION 16 (56) | ALL ALL ALL ALL ALL ALL
TRAN PLS 17.(57) | 0.05 0.05 0.05 0.05 0.05 0.10
ALT
RATE DB 18 (58) | 0.200 0.200 0.200 0.200 0.200 0.200
JET OPT 19(59) | ALL ALL ALL ALL ALL ALL
#JETS 20 (60) 2 o 2 2 2 2
ON TIME 21(61) | 0.08 0.08 0.08 0.08 0.08 0.08
DELAY 22 (62) | 8.00 8.00 8.00 3.10 4,90 0.00
VERN
ROT RATE 23(63) | 0.2000 0.2000 0.2000 0.2000 0.2000 0.0650
ATT DB 24 (64) | 3.000 3.000 3.000 3.000 3.000 1.000
RATE DB 25 (63) .200 .200 .200 .200 .200 .020
ROT PLS 26 (66) | 0.010 0.010 0.010 0.010 0.010 0.010
COMP 27 (67) .000 .000 .000 .000 .000 .000
CNTL ACC 28 (68) 1 2 3 1 1 0
SFU OAST
PURPQOSE LOW HOVER |CAPTURE SJ CAPTURE |LOW HOVER |RELEASE RBAR
RELEASE EXTE&DED CAPTURE APPROACH
PA

‘Note: BOLD/ITALICS indicate a change from the I-load




V NId/eZ/N1d 114

STS-72 DAP B - GENERIC

ITEM # B1 B2 B3 B4 B5 B7 B8
PRI
ROT RATE 30 (50) 0.5000 0.2000 0.2000 0.2000 0.2000 0.5000 0.2000
ATT DB 31 (51) | 3.00 3.00 3.00 0.30 3.00 2.00 2.00
RATE DB 32 (52) | 0.20 0.20 0.20 0.20 0.20 0.20 0.20
ROT PLS 33 (53) | 0.04 0.04 0.04 0.04 0.04 0.04 0.04
COMP 34 (54) .000 .000 .000 .000 .000 .000 .000
P OPTION 35 (565) ALL TAIL ALL TAIL TAIL ALL ALL
Y OPTION 36 (56) ALL TAIL ALL TAIL TAIL ALL ALL
TRAN PLS 37 (57) 0.10 0.02 0.02 0.02 0.02 0.05 0.0t
ALT
RATE DB 38 (58) 0.200 0.070 0.070 0.200 0.200 0.200 0.200
JET OPT 39 (69) ALL TAIL ALL ALL ALL ALL ALL
#JETS 40 (60) 2 1 1 2 2 2 2
ON TIME 41 (61) 0.08 0.08 0.08 0.08 0.08 0.08 0.08
DELAY 42 (62) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
VERN

ROT RATE 43 (63) | 0.2000 0.2000 0.2000 0.0080 0.0160 0.2000 0.2000
ATT DB 44 (64) 1.000 1.000 1.000 0.100 0.033 1.000 1.000
RATE DB 45 (65) .020 .020 .020 .010 020 .020 .020
ROT PLS 46 (66) 0.002 0.002 0.002 0.002 0.002 0.002 0.002
COMP 47 (67) .000 .000 .000 .000 .000 .000 000
CNTL ACC 48 (68) 0 0 . 0 0 0 0 0
PURPOSE NOM LOSSOF |LOSSOF |SSus COAS CAL | RNDZ PROX OPS

OMS VERNS VERNS DEPLOY

& RCS (TAIL (NOSE &

BURNS ONLY) TAIL)




-9

V NId4/2Z/N1d 114

STS-72 DAP B CONFIGURATION

ITEM # B9 B10 B13 B15
PRI
ROT RATE 30 (50) 0.0500 0.1000 0.0500 0.0650
ATT DB 31(51) | 1.00 3.00 1.00 2.00
RATE DB 32(52) | p.20 0.20 0.20 0.20
ROTPLS 33(53) | 0.04 0.04 0.04 0.04
COMP 34 (54) .000 .000 .000 .000
P OPTION 35(55) | T1AIL ALL ALL ALL
Y OPTION 36 (56) | TamL ALL ALL ALL
TRAN PLS 87.57) [ q.02 0.02 0.02 0.05
ALT
RATE DB 38 (58) 0.070 0.200 0.100 0.200
JETOPT 39(59) { ALL ALL ALL ALL
#JETS 40 (60) 1 2 2 2
ON TIME 41 (61) 1 0.08 0.08 0.08 0.08
DELAY 42 (62) | 0.00 6.90 4.90 0.00
VERN
ROT RATE 43 (63) 0.0500 0.2000 0.1000 0.0650
ATT DB 44 (64) { 0.100 3.000 1.000 1.000
RATE DB 45 (65) .020 .200 .020 .020
ROT PLS 46 (66) | 0.002 0.002 0.002 0.002
COMP 47 (67) .000 .000 .000 .000
CNTL ACC 48 (68) 0 2 1 0
SFU OAST
SLATIGHT B/UATT DEADBAND |RBAR
PURPOSE DEADBAND | CAPTURE | COLLAPSE |APPROAGH
FOR REL
{PH & BC)

"Note: BOLD/ITALICS indicates a change from the I-load
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TIMELINE



ATTITUDE
TIMELINE

Attitude Timeline
MET/GHT MNVR OPTION DAP E/S |REF ATT/REMARKS EVENT
000/0%:12:00 MET|TGT=2 Ab RATE 0.2000|EARTH{LVLH R= O0.00 {Post Insertion
24:39 BvV=3 AUTO|DB AT 5.00 R 360 . P=180.00
P= 90.00 ALT |DB RT 0.070 [P 90 Y= 0.00 |[Note: Not Req
011/10:30:00 GMT Y= 0.00 for PLBD open
42:39 OM= 0.00
2
000,/02:30:00 MET|INRTL R= 86.00 Al RATE 0.2000| SUN |Star Pair A2 IMU Align
39:57 MNVR P=192.00 AUTO{DB AT 1.00C |R 163|-Y: 45
¥= 11.00 VERNIDB RT 0.G20 |P 125}-2: 24
011/11:48:00 GMT
57:57
3
000/02:50:00 MET|TGT=2 A1 RATE O0.2000JEARTH[LVLH R= 0.00 {-ZLV Tail fud
03:03:38 BV=3 AUTO|DB AT 1.000 [R O P=180.0C
P= 20.00 VERN|DB RT 0.020 |P 90 ¥= 0.00
011/12:08:00 GHMT Y= 0.00
21:38 oM= 0.00
4
000/05:00:00 MET]INRTL R= 78.00 A1 RATE 0.2000] SUN |Posigrage L OMS|NC1-S
14:35 MNVR P= 42.00 AUTO|DB AT 1.000 |R 195
Y= 55.00 VERN|DB RT 0.020 |{P 115|TV RollL 180 TIG: 0/05:21
011/14:183:00 GMT
32:35
5
000/05:25:00 MET|TGT=2 At RATE O.Z2000}EARTH|LVLH R= 0.00 |S3BUV Earth
39:25 BV=3 AUTO|DB AT 1.000 |[R O P=180.00
P= 99.00 VERN|DB RT 0.020C |P 90 Y= 0.00 |-ILV Tail Fud
011/14:43:00 GMT Y= 0.00
57:25 oM= (.00
é
000/16:35:00 MET|INRTL R= 86.00 Al RATE 0.2000| SUN |Star Pair A2 IMU Align
47:32 MNVR P=192.00 AUTO|DB AT 1.000 |R 163]-Y: 45
¥= 11.00 VERN|{DB RT 0.020 |P 125{-Z: 24
012/01:53:00 GMT
02:05:32
Init_at Sunset
7
000/16:55:00 MET|TGT=2 Al RATE O.200C|EARTH|LVLH R= 0.00 |SSBUV
17:06:05 BY=3 AUTO|DB AT 1.00C |[R O P=180.00
P= 90.00 VERN|{DB RT 0.02C |P 90 Y= 0.00 [-ZLV Tail Fwd
012/02:13:00 GMT Y= 0.00
24:05 OM= .00
8
000/22:40:00 MET|INRTL R=267.00 Al RATE 0.2000] SUN |Posi +X NPC-S
48:50 MNVR P=118.00 AUTO|DB AT 1.000 |R 332
¥=352.00 VERN|DB RT 0.020 |P 74 |TV Roll 180 TIG: 0/22:59
012/07:58:00 GMT
08:06:50
9
000/23:05:00 MET|TGT=4 RA= 292.453 |A1 RATE 0.2000| SUN |INRTL R=244.19 [SSBUV Solar Cal
08:07 BV=3 DEC= -21.8425|AUTC{DB AT 1.000 {R 360 P=104.31 Vbar AQS 23:38
P= 90.00 VERN|DB RT 0.020 |P 90 Y= 17.65 Mnvr LOS 00:20
012/08:23:00 GMT = 0.00 Vbar LOS 00:24
26:07 0OM=298.00
10
001/00:20:00 MET|TGT=2 Al RATE O0.2000|EARTH|{LVLH R= 0.00 }-ILV Vose South
26:17 BV=3 AUTOIDR AT 1.000 |R O =180.00
P= 90.00 VERN|DB RT 0.020 {P 90 Y= 90.00 |H20 Dump
012,09:38:00 GMT = 0.00
44:17 OM=270.00
11
001/04:20:00 MET|INRTL R= $6.00 A1l RATE 0.2000] SUN |Posi Both OMS NSR-S
29:40 MNVR P= 23.00 AUTO|DB AT 1.000 |R 1828
Y= 66.00 VERN|DB RT 0.020 |P 126|TV RollL 180 TIG: 1/04:3%9
012/13:38:00 GMT
47:40
12
001/04:43:00 MET A1l RATE 0.2000|EARTH|LVLH R=179.88 |LVLH between
LVLH|DB AT 1.000 |R O HOLD P= 3.69 |burns
VERN|[DB RT 0.020 |P 94 Y=359.96
012/14:01:00 GMT
**x%¥TALL ATTITUDES IN MEAN OF 1950 *** &6-2 FLT PLN/72/FIN A
LR

*** PYR EULER SEQUENCE



Attitude Timeline
MET/GMT MNVR OPTION DAP E/S |REF _ATT/REMARKS EVENT
001/05:00:00 MET|INRTL R=267.00 Al RATE 0.2000] SUN |Posi +X NC2-S
06:54 MNVR P=207.00 AUTO|DB AT 1.000 R 353
¥=326.00 VERN{DB RT 0.020 }P 86 |TV Roll 180 TIG: 1/05:18
012/14:18:00 GHMT
24:54
%4
001/05:25:00 MET|TGT=2 AT RATE 0.2000}EARTHILVLH R= Q.00 |SSBUV EARTH
40:00 BV=3 AUTO|DB AT 1.000 R 360 P=180.00 |~-ZLV TAIL FWD
P= 90.00 VERN|DB RT 0.020 [P 90 Y= 0.00
012/14:43:00 GMT Y= 0.00
58:00 OM= 0.00
15
001/15:00:00 MET|TGT=2 Al RATE O.200C|EARTH|LVLH R= 0.00 (sopPA
04:05 BV=3 AUTO|{DB AT 1.000 |R 360 P=180.00 |Stars
P= 90.00 VERN|DB RT 0.020 [P 90 ¥=311.00 |-Y: 108 (15:35)
013/00:18:00 GMT Y= 0.00 -Y: 49 (16:10)
22:05 OM= 49.00
16
001/17:27:00 MET} INRTL R= 86.00 A7 RATE 0.2000{ SUN |[Posi +X RCS NH-§
37:02 MNVR P=208.00 AUTO|DB AT 1.000 |R 175
¥=350.00 VERN|DB RT 0.020 {P 110[TV Roll O TIG: 1/17:47
013/702:45:00 GMT
55:02
17
001/17:50:00 MET A7 RATE O.2000}EARTH{LVLH R= 0.23 {LVLH between
LVLH|DB AT 1.000 |[R T80{HOLD P= 22.57 |burns
VERN|DB RT 0.020 |P 113 ¥Y=359.69
013/03:08:00 GMT
18
001/18:20:00 MET|INRTL R=302.00 A7 RATE 0.200C| SUN |Posi +X RCS NC3-S
23:22 MNVR P= 24.00 AUTO{DB AT 1.000 |R 345
Y=330.00 VERN|DB RT 0.020 [P 32 |{TV RollL © TIG: 1/18:35
013/03:38:00 GHMT
41:22
19
001/18:36:00 MET|TGT=2 B7 RATE O.S50Q00|EARTH|LVLH R= -7 Target Track
40:57 BV=1 AUTO|PB AT 2.00 R 256 P=270.00
= 0.00 PRI |DB RT 0.20 PO Y= Ti
013/03:54:00 GMNT = 0.00 TIG: 1/21:43
58:57 OM=_ 0.00
001/22:03:00 MET|TGT=2 A7 RATE O.0170|EARTH|LVLH = -1 Target Track
22:36 BV=5 AUTO|DB AT 1.000 |R 180 P=290.00
P=340.00 VERN|DB RT ©.020 |P 20 Y=
013/07:21:00 GMT = 0.00
40:36 OM= 0.00
21
001/22:23:00 MET|TGT=2 A7 RATE O0.0230|EARTH]LVLH = 0.00 |-Z Target Track
32:25 BV=5 AUTO|DB AT 1.000 |R 180 P=303.00
P=327.00 VERN|DB RT 0.020 |P 33 Y= 0.00
013/07:41:00 GMT = 0.00
50:25 OM= 0.00
22
001/22:35:00 MET|{TGT=2 A7 RATE O.0300|EARTH{LVLH R= 0.00 |-Z Target Track
44:27 BV=5 AUTO[DB AT 1.000 |R 180 P=320.00
P=310.00 VERN[DB RT 0.020 (P 50 Y= 0.00
013/07:53:00 GMT = 0.00
03:02:27 OM= 0.00
23
001/22:45:00 MET{TGT=2 A7 RATE 0.0480|{EARTH]LVLIH R= 0.0C |-Z Target Track
53:41 BV=5 AUTO|DB AT 1.000 |R 180 P=345.00
P=285.00 VERN|DB RT 0.020 |P 75 Y= (.00
013/08:03:00 GMT = 0.00
11:41 OM= 0.00
24
001/22:54:00 MET|TGT=2 A7 RATE O0.1250]|EARTH|LVLH R= 0.0C |+ZLV on Rbar
56:00 BV=5 AUTO|DB AT 1.000 |R 180 - P= 0.00
P=270.00 VERN|DB RT 0.020 [P 90 = 0.00
013/08:12:00 GMT Y= 0.00
14:00 OM= 0.00
***x ALL ATTITUDES IN MEAN OF 1950 *** €-3 FLT PLK/72/FIN A
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KK




Attitude Timeline
MET /GMT MNVR OPTION DAP E/S |REF _ATT/REMARKS EVENT
002/00:35:00 MET|TGT=2 AR RATE O0.2000|EARTH|LVLH R= 0.00 [S$FU Grapple
38:45 BV=5 AUTC|DB AT 1.000 |R 30 . P= 0.00
P=270.00 VERNIDB RT 0.020 [P 90 Y= 45.00
013/09:53:00 GMT Y= 0.00
56:45 OM= 45.00
26
002/01:30:00 MET|TGT=2 Al RATE O.2000JEARTH|LVLH R= 0.00 |-ZLV Tail Fwd
45:00 BY=3 AUTO|DB AT 1.000 |R O P=180.00
P= 90.00 VERN|DB RT 0.020 |P 90 Y= 0,00
013/10:48:00 GMT Y= 0.00
11:03:00 OM= 0.00
27
002/03:48:00 MET|INRTL R= 2.00 Al RATE 0.2000| SUN iRetro Both OMS |OAST OA
56:24 MNVR P=217.00 AUTO|DB AT 1.000 |R 264
¥=316.00 VERN|DB RT G.020 |P 78 [TV RolL 90 TIG: 2/04:04
013/13:06:00 GMT -
14:24
002/04:08:00 MET A1 RATE ©0Q.2000{EARTH{LVLH R=269.94 |LVLH + SOPA
LVLH|DB AT 1.000 {R 95 |HOLD P=205.18 |Stars
VERN|DB RT 0.020 {P 65 Y=349.76 {-Y: 26 (04:13)
013/13:26:00 GMT -Y: 24 (04:40)
9
002/04:40:00 MET]INRTL R=193.00 A1 RATE 0.2000( SUN |[Retro Both OMS |DAST CIRC
43:45 MNVR P= 29.00 AUTC|DB AY 1.000 |R 134
Y=306.00 VERN{DB RT 0.020 |P 10 |TV RoLl 90 TIG: 2/04:31
013/13:58:00 GMT
16:01:45
30
002/04:55:00 MET|TGT=2 A1l RATE O.2000|EARTH|LVLH R= 0.00 |SSBUV + SLA
05:07:04 BV=3 AUTO|DB AT 1.000 |R C P=180.00
P= 90.00 VERN|[DB RT 0.020 |P 9C Y= 0.00 |-ZLV Tail Fuwd
013/14:13:00 GMT ¥= 0.00
25:04 OM= 0.00
31
002/15:25:00 MET|TGT=2 A RATE O _2000{EARTH|LVLH R= ©0.00 |H20 + SOPA
31:40 BV=3 AUTO|DB AT 1.000 |R 360 P=180.00 |Stars
P= 90.00 VERN|DB RT 0.020 {P 90 Y= 80.00 {-Y: 26 (16:33)
014/00:43:00 GMT Y= 0.00 -Y: 24 (17:00)
49:40 0M=280.00
32
002/18:00:00 MET|INRTL R=325.90 Al RATE 0.2000| SUN |Moon SSBUV Moon View
06:13 MNVR P= 53.90 AUTO|DB AT 1.000 |R 283|Vbar AO0S: 18:25
¥=316.20 VERN{DB RT 0.020 |P 15 |Horz LOS: 19:10
014/03:18:00 GHT Vbar A0S: 19:56
24:13
3
002/20:05:00 MET|TGT=2 A1 RATE O.2000|EARTH|LVLH R= 0.00 ]|sSBUV + SLA
17:07 BV= AUTO{DB AT 1.000 |[R O P=180.00
P= 90.00 VERN|DB RT 0.020 |P 90 Y= 0.00 |{-ZLV Tail Fuwd
014/05:23:00 GMT Y= 0.00
35:07 OM= 0.00
34
003/01:25:00 MET|INRTL R= 18.20 B1 RATE ©.2000} SUN |Release Window |CAST Release
30: 41 MNVR P=107.30 AUTO|DB AT 1.000 |R 218}0pen: 3/02:25
¥=339.80 VERN|DB RT 8.020 [P 59 |Close: 0z2:51 |SEP 1 in Att
014/10:43:00 GMT TIG: Rel+D6:30
48:41
35
003/02:44:30 MET|TGT=2 AT RATE O0.2000jEARTH{LVLH R=180.00 |SEP 2 +X RCS
54:06 BV=5 AUTCO|DB AT 1.000 |R O P=350.00
P= 80.00 VERN|DB RT 0.020 [P 80 Y= 0.00 |TIG: 3/03:01:00
014/12:02:30 GMT Y= 0.00
12:06 0OM=180.00
36
003/03:15:00 MET|INRTL R=316.60 A1 RATE 0.2000] SUN [Mocn SSBUV Mocn View
29:09 MNVR Pz 43.00 AUTC{DB AT 1.000 [R 314{Vbar AQS: 3:30
¥=314.70 VERN{DB RT 0.020 {P 12 |Horz LOS: 4:15
014/12:33:00 GMT
47:09
*xx ALL ATTITUDES IN MEAN OF 1950 *** 6-4 FLT PLN/72/FIN A

*** PYR EULER SEQUENCE

* XX



At

itude Timeline

MET/GMT MNVR OPTION DAP E/S |REF _ATT/REMARKS EVENT
003/04:15:00 MET|TGT=2 A1 RATE 0.2000{EARTH|LVLH R= 0.00 |SOPA
24:36 BV=3 AUTOIDB AT 1.000 |R 360 . P=180.00 |Stars
P= 90.00 VERN|DB RT 0.020 {P 90 ¥=290,00 [-Y: 6 (04:25)
014/13:33:00 GMT Y= 0.00 -¥: 170 (05:00)
42:36 OM= 70.00
003/05:50:00 MET|INRTL R=280.00 Al RATE O0.200C] SUN |[Posi +X NC1-0
58:28 MNVR Pz 31.00 AUTO|PB AT 1.000 |R 1
Y¥=336.00 VERN|DB RT 0.020 {P 35 |TV Rolkl 180 TiG: '3/06:1¢0
014/15:08:00 GMT
16:28
39
003/06:15:00 MET|TGT=2 Al RATE O.2000|EARTH|LVLH R= 0.00 [SSBUV + SLA
16:41 BV=3 AUTC|DB AT 1.000 |[R O P=180.00
P= 90.00 VERN|DB RT 0.020 [P 90 Y= 0.00 |-ZLV Tail Fud
014/15:33:00 GMT Y= 0.00
34:41 OM= 0.00
40
003/15:00:00 MET|TGT=2 Al RATE O.2000[EARTH|{LVLH R= 0.00 [SOPA
05:50 BV=3 AUTO|DB AT 1.000 |R 360 P=180.00 |Stars
P= 90.00 VERN|DB RT 0.020 |P 90 Y=290.00 1-Y: &4 (15:15)
015/00:18:00 GMT Y= 0.00 ~Y: 104 (15:45)
23350 OM= 70.00
41
003/17:45:00 MET|INRTL R=300.00 A1l RATE 0.2000] SUN |[Posi +X% NCZ2-0
53:02 MNVR P= 55.00 AUTG|DB AT 1.000 |R 184
Y=292.00 VERN|DB RT 0.020 [P 12 {TV Roll 180 TIG: 3/18:03
015/03:03:00 GMT
11:02
42
003/18:10:00 MET|TGT=2 Al RATE O0.2000|EARTHILVLH R= 90.00 |EVA Thermal
17:48 BvV=5 AUTOJDB AT 1.000 |R 270 P=180.00
P= 0.00 VERN{DB RT 0.020 [P 90 Y= 0.00 |-YLV Tail Fwd
015/03:28:00 GMY ¥=270.00
35:48 OM= 0.00
004/02:05:00 METITGT=4 RA= 295,832 |a1 RATE ©0.2000| SUN | INRTL R=270.25 {-ZSI SFU Therm
19:36 BV=3 DEC= -21.324S{AUTO|DB AT 1.000 |R O P=222 .31 jRecovery
P= 90.00 VERN|DB RT 0.020 |P 90 Y=326.98
015/11:23:00 GHT Y= 0.00
37:36 OM=1606.00
4
004/03:45:00 MET{INRTL R= 77.00 A1l RATE 0.2000] SUN |[Posi +X NC3-0
59:13 MNVR P=208.00 AUTO|DB AT 1.000 |R 183
Y= 10.00 VERN|DB RT 0.020 [P 132|TV RolLl 180 TIG: 4/04:07
015/13:03:00 GMT
17:13
45
004/04:10:00 MET Al RATE O0.2000]|EARTH|LVLH R=359.53 |LVLH between
LVLH|DB AT 1.000 |{R O HOLD P=191.59 jburns
VERN|DB RT 0.020 |P 73 Y= 0.30
015/13:28:00 GMT
004/04:30:00 MET|INRTL R=257.50 A1 RATE 0.2000] SUN |Posi +X RCS NH-0
44:57 MNVR P=205.98 AUTO|DB AT 1.000 |R 3
¥=359_47 VERN|D8 RT 0.020 [P 121|TV Roli 180 TIG: 4/04:52
015/13:48:00 GMT
14:02:57
47
004/04:55:00 MET|TGT=2 Al RATE O0.2000|EARTH|LVLH R=180.00 |-7LV H20 + SOPA
05:01:55 BV=3 AUTOIDB AT 1.000 [R 360 P= (.00 |Stars
P= 20.00 VERN{DB RT 0.020 [P SO Y= 83.00 |-Y: 95 (06:20)
C15/16:13:00 GMT Y= 0.00 -Y: 13 (06:44)
19:55 OM=263.00
004/06:45:00 MET|TGT=2 Al RATE O0.2000|EARTH|LVLH R= 0.00 [SSBUV 4+ SLA
53:05 BV=3 AUTO|DB AT 1.000 [R O P=180.00
P= 90.00 VERN|DB RT 0.020 [P 90 Y= 0.00 [-ZLV Tail Fuwd
015/16:03:00 GHMT Y= 0.00
11:05 OM= 0.00
***ALL ATTITUDES IN MEAN OF 1950 *#% &6-5 FLT PLN/72/FIN A
*x* PYR EULER SEQUENCE *xx



Attitude Timeline
MET/GHT MNVR_OPT10N DAP E/S IREF _AIT/REMARKS EVENT
004/19:06:00 MET]INRTL R=306.00 A1 |RATE 0.2000| SUN |Posi +X RCS NC4-0
20:24 MNVR P= 18.00 AUTO|DB AT 1.000 |R 354
¥Y=324.00 VERN|DB RT 0.020 [P 26 |TV RollL O TIG: 4/19:21
016/04:24:00 GMT
38:24
004/20:22:00 MET|TGT=2 A1 |RATE O0.2000}EARTH|LVLH R= 0.00 |-ZI Target Track
25:17 BV=1 AUTOJDB AT 1.000 jR 260 P=270.00
P= 0.00 VERN{PS RT 0.020 JP O Y= 0.00 |Ti
016/05:40;00 GMT| Y= 0.00 TIG: 4/22:22
43:17 OM= 0.00
51
004/22:42:00 MET|TGT=2 A7 |RATE 0.0170(EARTHILVLH R= 0.00 |-Z Target Track
23:01:36 BV=5 AUTO|DB AT 1.000 iR 180 P=290.0C
P=340.00 VERN|DB RT 0.020 [P 20 Y= 0.00
016/08:00:00 GMT| Y= 0.00
19:36 OM= 0.00
2
004/23:02:00 MET|TGT=2 A7 JRATE O0.0230JEARTH!LVLH R= 0.00 |-Z Target Track
11:25 BV=5 AUTO|DB AT 1.00C |R 180 P=303.00
P=327.00 VERN|DB RT 0.020 |P 33 Y= 0.00
016/08:20:00 GMT| Y= 0.00
29:25 OM= 0.00
004/23:12:00 MET|TGT=2 A7 |RATE O.0300|EARTHILVLH R= 0.00 |-I Target Track
21:27 BV=5 AUTO|DB AT 1.000 |R 180 P=320.00
P=310.00 VERN|{DB RT 0.020 |P 50 ¥= 0.00
016/08:30:00 GMT| Y= 0.00
39:27 OM= 0.00
004/23:22:00 MET|TGT=2 A7 |RATE O.D480|EARTH|LVLR R= 0.00 |-Z Target Track
30:41 BV=5 AUTO[DB AT 1.000 |R 180 P=345.00
P=285.00 VERN|DB RT 0.020 |P 75 Y= 0.00
016/08:40:00 GMT| Y= 0.0
48: 41 OM= 0.00
B%
004/23:31:00 MET|TGT=2 A1 |RATE O.2000{EARTH|[LVLH R= 0.00 |+ZLV on Rbar
32:15 BV=5 AUTO|DB AT 1.000 |R 180 P= 0.00
P=270.00 VERN|DB RT 0.020 |P 90 Y= 0.00
016/08:49:00 GMT| Y= 0.00
50:15 OM= 0.00
[
005/01:10:00 MET|TGT=4 RA= 296.866 |A1 |RATE 0.2000| SUN |INRTL R=238.18 |SSBUV Solar Cal
18:42 BY=3 DEC= -21.151S|AUTO[DB AT 1.000 [R 360 P=112.42 |Vbar ADS 01:12
P= 90.00 VERN|{DB RT 0.020 [P 90 Y= 11.73 |[Horz LOS G1:53
016/10:28:00 GMT] Y= 0.00 Vbar A0S 02:43
36:42 OM=270.00 :
005/03:25:00 MET|INRTL R=151.00 A1 IRATE 0.2000] SUN |Special Star Pr|IMU Align
34:44 MNVR P= 34.00 AUTO{DB AT 1.000 |R 123]|-Y: 838
Y=357.00 VERN|DB RT 0.020 |P 53 |-Z: &9
016/12:43:00 GMT
52: 44
z Sunset a 03:23
005/03:45:00 MET|TGT=2 A1 |RATE O0.2000|EARTH|LVLH R= 0.00 {-ZLV Tail Fud
S6:21 BV=3 AUTO|DB AT 1,000 {R O =180.00
P= 90.00 VERN|DB RT 0.020 |P %0 Y= 0.00 |{SSBUV + SLA
016/13:03:00 GMT| Y= 0.00
14:21 OM= 0.00
005/15:10:00 MET|TGT=2 A1 |RATE O0.2000|EARTH{LVLH R= 0.00 [H20 + SOPA
17:00 BV=3 AUTO|DB AT 1.000 |R 360 =180.00 |[Stars
Pz 90.00 VERN|DB RT 0.020 |P 90 Y= 84.00 [-Y: 26 (15:33)
017/00:28:00 GMT| Y= 0.00 -Y: 24 (16:00)
35:00 OM=276.00
&0
005/19:48:00 MET|INRTL R= 44.85 A7 |RATE 0.2000] SUN Bay Coldsoak
59:50 MNVR P=219.57 AUTO|DB AT 1.000 IR 352
Y= 55.75 VERN|DB RT 0.02C [P 180 Tail Sun
017/05:06:00 GMT ‘ Bottom Earth
17:50
*%% ALL ATTITUDES IN MEAN OF 1950 :** -6 FLT PLN/72/FIN A

***x PYR EULER SEQUENCE



At

titude Timeline
DAP

MET/GMT MNVR OPTION E/S tREF ATT/REMARKS EVENT
005/20:01:00 MET|INRTL BV=2 A7 RATE 0.0662 INRTL R= 46.85 |EVA EMU Eval
ROTR P=180.00 AUTOIDB AT 1.000 P=219.57
Y= 0.00 VERN{DB RT 0.020 ¥= 55.75 |Tail Sun
017/05:19:00 GMT Orb Rate Rotor
&2
005/20:31:00 MET Night Pass EMU Thermal
Sunset: 5/21:31|Evaluation
Rise: 22:07
017/05:49:00 GMT
3
005/22:06:00 MET|TGT=2 B7 RATE 0.2000{EARTH|LVLH R= 0.00 |SOPA + Comm
18:26 BV=3 AUTO|DB AT 1.000 |R 360 P=180.00 |[Stars
P= 90.00 VERN|DB RT 0.020 |f 90 ¥=290.00 |~Y: 80 (00:17)
017/07:24:00 GMT| Y= 0.00 -Y: 29 (00:45)
36:26 OM= 70.00
64
006/01:50:00 MET|TGT=2 A1l RATE 0O.2000|EARTH|LVLH R= 0.00 |-ZILV Tail Fwd
55:50 BV=3 AUTO|DB AT 1.000 R O P=180.00
P= 90.00 VERN|DB RT 0.020 (P 90 Y= 0.00 |SSBUV + SLA
017/11:08:00 GHT Y= 0.00
13:50 OM= 0.0C
5
006/23:30:00 MET|[TGCT=4 RA= 298.936 |A1 RATE 0.2000] SUN | INRTL R=263.80 |SSBUV Solar Cal
32:59 BV=3 DEC= -20.785S|AUTO|DB AT 1.000 }R 360 P= 48.93 Vbar A0S 00:01
P= 90.00 VERN|DB RT 0.020 |F 90 Y= 34.61 Horz LOS 00:41
018/08:48:00 GNT Y= 0.00 Vbar A0S 01:32
50:59 O0M=325.00
&6
007/02:15:00 MET]{INRTL R= 86.00 A1l RATE 0.2000| SUN |STAR PAIR AZ IMU Align
26:20 MNVR P=192.00 AUTO[DB AT 1.000 [R 164|-Y: 45
Y= 11.00 VERN|DB RT 0.020 [P 132|-2: 24
018/11:33:00 GMT
44:20
- Sunset @ 02:12
007/02:35:00 METITGT=2 Al RATE OC.2C00|EARTH|LVLH R= 0.00 |SSBUV + SLA
45:04 BV=3 AUTO|DB AT 1.000 [R 360 P=180.00
P= 90.00 VERN|DB RT 0.020 |P S0 Y= 0.00 |-ZLV Tail Fud
018/11:53:00 GMT Y= 0.00
12:03:04 OM= 0.00
007/15:30:00 MET|TGT=2 A1 RATE D0.2000|EARTH|LVLH R= 0.00 |SOPA + FCS C/0
35:30 BVY=3 AUTO|DB AT 1.000 |R 360 P=180.00 |Stars
P= 90.00 VERN|DB RT 0.020 |P 90 ¥Y=290.00 |-Y: 44 (15:50)
019/00:48:00 GMT Y= 0.00 -Y: 43 (16:18)
53:50 QM= 70.00
69
007/%7:48:00 MET Al RATE 0.2000{ SUN |INRTL R=349.85 |FCS C/0 Pt 2
INRT|DB AT 1.000 IR 315]HOLD P=291.9%1
VERN|DB RT 0.020 P 97 Y=357.18
019/03:06:00 GMT
70
007/17:58:00 MET|TGT=2 Al RATE ©0.2000|EARTH|LVLH R= 0.00 |[DAP: AUTO
18:01:19 BvV=3 AUTO|DB AT 1.000 |R 360 P=180.00
P= 90.00 VERN|DB RT 0.020 |P %0 ¥Y=290.00 |Complete $CS CO
019/03:16:00 GMT ¥= 0.00 -ILV Nose North
19:19 OM= 70.00
71
007/18:15:00 MET Al RATE 0.2000| SUN |INRTL R= 87.72 |RCS Hot Fire
INRT|DB AT 1.000 |R 209|HOLD P=266.43
VERN|DB RT 0.020 P 92 ¥=336.79
019/03:33:00 GMT
72 E
007/18:30:00 MET|INRTL R= 17.00 A1 RATE 0.2000! SUN |[Special Star Pr|Crew Conf + IMU
38:39 MNVR P=275.00 AUTOIDB AT 91.000 |R 329)-Y: 8é
Y= 61.00 VERN|DB RT 0.020 [P 149|-1: 54
019/03:48:00 GHT
56:39
**x ALL ATTITUDES IN MEAN OF 1950 *%* &6-7 FLT PLN/72/FIN A
kX

*** PYR EULER SEQUENCE



Attitude Timeline
MET/GMT MNVR OPTION DAP E/S [REF ATT/REMARKS EVENT
007/20:30:00 MET|TGT=2 Al RATE O.2000|EARTH{LVLH R= 0.00 }-ZLV Tail Fwd
37:%0 Bv=3% AUTO|DB AT 1.000 |R O P=180.00
P= 90.00 VERN|DB RT 0.020 {P 90 Y= 0.00 |SSBUV + SLA
019/05:48:00 GMT Y= 0.00
55:50 OM= 0.00
008/02:45:00 MET|TGT=2 Al RATE 0O.2000|EARTH|{LVLH R= .00 [H20 +SOPA
52:30 BY=3 AUTCQ|DB AT 1.000 |R O P=180.00 |Stars
P= 90.00 VERN{DB RT 0.020 |P 90 Y= 90.00 |-Y: 26 (04:00)
012/12:03:00 GMT Y= 0.00 =Y: 24 (04:28)
10:30 0OM=270.00
008/04:25:00 MET|TGT=2 Al RATE 0.2000|EARTH|{LVLH R= 0.00 |-ZLV Tail Fud
32:30 BV=3 AUTO|DB AT 1.000 |[R O P=180.00
P= 90.00 VERN|DB RT 0.020 |P 90 Y= 0.00 |SSBUV + SLA
019/13:43:00 GMT Y= 0.00
50:30 oM= 0.00
76
008/17:23:00 MET|TGT=4 RA= 300.797 |A1 RATE 0.2000f SUN |INRTL R=144.75 |Rad Coldsoak
37:53 BV=5 DEC= -20.432S|AUTO|DB AT 1.000 R 180 P=221.55
P=184.00 VERN|DB RT 0.020 |P 176 Y= 51.42
020/02:41:00 GMT Y= 0.00
55:53 oM=270.00
77
008/18:36:00 MET|INRTL R= 26.00 A1 RATE 0.2000] SUN {Star Pair e-0 IMU Align
40:59 MNVR P=307.10 AUTO|DEB AT 5.00 R 303j-Y: b5¢9
Y= 64,40 PRI |DB RT 0.20 P 136{-Z: 16
020/03:54:00 GMT
58:59
78
008/18:51:00 MET|INRTL R= 92.50 B1 RATE 0.5000| SUN |Star Pair D-0 IMU Verif
53:29 MNVR P=218.00 AUTO|DB AT 3.00 R 180]-Y: 38
Y= 17.00 PRI |DB RT D0.20 P 143]-2: 13
020/04:09:00 GMT
11:29
008/19:00:00 MET|INRTL R=145.00 B1 RATE 0.5000] SUN D-0 Therm/Comm
02:08 MNVR P=222.00 AUTO]DB AT 3.00 R 178
Y= 51.00 PRI {DB RT 0.20 P 176 Biased -XS1
020/04:18:00 GMT Bay Space aNoon
20:08
80
008/21:16:00 MET}INRTL R=132.00 B1 RATE 0.5000| SUN D-C Burn
19:35 MNVR P=339.28 AUTC|DB AT 3.00 R 171 tig: 21:36
Y= 51.22 PRI |DB RT 0.20 P 115
020/06:34:00 GMT
37:35
**x AlLL ATTITUDES IN MEAN OF 1950 x** 6-8 FLT PLN/72/FIN A

*** PYR EULER SEQUENCE



STS-72 DAP BOOK

FLT PLN/72/FIN A

DAP BOOK



DAP BOOK

+

+

DAP PURPOSE DAP  PURPOSE
A1 — NOMINAL B1 — NOMINAL
A2 - PTC OMS & RCS BURNS
A3 — GG B2 — LOSS OF VERNS
A4 — PRE/POST DEPLOY AlL ONL
A5 — LOSS OF VERNS B3 — LOSS OF VERNS
NOSE & TAIL) (NOSE & TAIL)
A6 — LOSSOF VERNS B4 — SSUS DEPLOY
(TAIL ONLY) B5 — COASCAL
A7 — RENDEZVOUS B7 — RENDEZVOUS
AB — PROXOPS B8 — PROXOPS
A9 — SFULOWHOVER B9 — SLATIGHT
A10 — SFU CAPTURE DEADBAND
A1l — SFUSJCAPTURE  B10— SFUB/UATT
SFU RELEASE CAPTURE
A12 — OAST LOW HOVER B13 — OAST DEADBAND
OAST EXTENDED COLLAPSE FOR
PARK REL {PH & BO)
A13 — OAST RELEASE B15 — RELEASE
OAST CAPTURE APPROACH
A15 — RELEASE
APPROACH
CNT ACC

0  UNLOADED RMS
1 ALL OAST RMS POSN &

SFU LOW HOVER

2  SFU CAPTURE
3  SFURELEASE

SFU 5J CAPTURE

|_FLT PLN-1a/72/0/B

4-5 NOT USED

This DAP Book Page Intentionally Blank

FLT PLN—1b/72/0/A

_{_

(reduced copy)

7-2

FLT PLN/72/FIN A



DAP A

FLT PLN-2a/72/0/A

.
-

TR
ot

Al
DAPAC1 1 PRI
02000 10 ROTRATE
_500 11 ATTDB
0.20 12 RATEDB
0.10 13 ROTPLS
000 14 COMP
ALL 15 P OPTION
ALL 16 Y OPTION
0.10 17 TRANPLS
ALT
0.200 18 RATEDB
ALL 18 JETOPT
2 20 #JETS
008 21 ONTIME
_000 22 DELAY
VERN
02000 23 ROTRATE
_1.000 24 ATTDB
020 25 RATEDB
0010 28 ROTPLS
000 27 COMP
0 28 CNTLACC
FLT PLN-3a/72/0/A
A2

+

+

(reduced copy)
7-3

DAP A1

PURPQSE:
NOMINAL

FLT PLN—2b/72/0/A

e

A

DAP A2

PURPOSE:
PTC

FLT PLN-3b/72/0/A

+

_‘_

FLT PLN/72/FIN A



A2
DAPAOZ 1 PRI
04000 10 ROTRATE
_100 11 ATTDB
020 12 RATEDB
010 13 ROT PLS
000 14 COMP
ALL 15 P OPTION
ALL 16 Y OPTION
010 17 TRANPLS
ALT
0200 18 RATEDB
ALL 19  JETOPT
2 20 #JETS
008 21 ONTIME
_000 22 DELAY
VERN
04000 23 ROTRATE
_1.000 24 ATTDB
020 25 RATEDB
0010 26 ROTPLS
008 27 CcCOMP
0 28 CNTLACC
FLT PLN—4a/72/O/A
- " +
A3
DAPAD3 1 PRI
22000 10 ROTRATE
_100 11 ATTDB
020 12 RATEDB
010 13 ROTPLS
000 14  COMP
ALL 15 P OPTION
TAIL 16 Y OPTION
010 17 TRANPLS
ALT
0200 18 RATEDB
ALL 19 JETOPT
2 20 #JETS
_008 21 ONTIME
_000 22 DELAY
VERN
00080 23 ROTRATE
_00870 24 ATTDB
L£10 25
0010 28 ROTPLS
000 27 COMP
0 28 OCNTLACC
FLT PLN=Sa/72/Q/A
-+ ’*“+
(reduced copy)
7-4

+

L
-

+

A2
DAP A3

PURPOSE:
GG

FLT PLN-4b/72/Q/A

DAP A4
PURPOSE:
PRE/POST DEPLOY

FLT PLN-5b/72/O/A

A3

+

T

+

FLT PLN/72/FIN A



+ o+ -

— , —_— . A4 —
A4 DAP A5
DAPAQ 2 1 PRI PURPCSE:
0.5000 10 ROT RATE
_300 1 ATTDB LOSS OF VERNS
020 12 RATEDB (NOSE & TAIL)
010 13 ROTPLS
000 14  COMP
ALL 15 P OPTION
ALL 16 Y OPTION
010 17  TRANPLS
ALT
0200 18 RATEDB
ALL 19 JETOPT
2 20 #JETS
008 21 ON TIME
_000 22  DELAY
VERN
02000 23 ROTRATE
-1.000 24 ATTDB
.£20 25 RATEDB
0010 26 ROTPLS
.£00 27 COMP
0 28 CNTLACC
FLT PLN-6a/72/0O/A FLT PLN-6b/72/0/A
+ "4+ + +
— — A5 —
A5 DAP A6
DAPAQS 1 PRI PURPQSE:
02000 10 ROT RATE
_B00 11 ATTDB LOSS OF VERNS
020 12 RATE DB (TAIL ONLY)
810 13 ROTPLS
000 14 COMP
ALL 15 P OPTION
ALL 16 Y OPTION
810 17 TRANPLS
AT
0070 18 RATEDB
ALL 19 JETOPT
1 20 #JETS
008 21 ONTIME
000 22 DELAY
VERN
200¢0 23 ROT RATE
~1000 24 ATTDB
020 25 RATEDB
010 26 ROTPLS
000 27 COMP
0 28 CNTLACC
FLT PLN-7a/72/0O/A FLT PLN-7b/72/O/A
+ "+ 4+ +

(reduced copy)
7-5 FLT PLN/72/FIN A



+

A6
DAPACS 1 PRI
02000 10 ROT RATE
_500 11 ATTCB
020 12 RATEDB
0.10 13 ROTPLS
000 14 COMP
TAIL 15 P OPTION
TAIL 16 Y OPTION
010 i7  TRANPLS
AT
0070 18 RATEDB
TAIL 19 JETOPT
1 20 #JETS
0.08 21 ONTIME
_6.00 22 DELAY
VERN
02000 23 ROTRATE
_1000 24 ATTDB
020 25 RATEDB
0010 26 ROTPLS
000 27 COMP
0 28 CNTLACC
FLT PLN-Ba/72/0/A
+ A7 +
A7
DAPAQY 1 PRI
02000 10 ROT RATE
_200 11 ATTDB
020 12 RATEDB
010 13 ROTPLS
000 14 COMP
ALL 15 P OPTION
ALL 16 Y OFTION
010 17 TRANPLS
ALT
0200 18 RATEDB
ALL 19 JET OPT
2 20 #JETS
008 21 ONTIME
000 22  DELAY
VERN
02000 23 ROTRATE
-1000 24 ATTDB
020 25 RATEDB
0010 26 ROTPLS
000 27 COMP
o] 28 CNTLACC
FLT PLN-8a/72/Q/A
Ag

1 +

+

A6
DAP A7

PURPOSE:
RENDEZVOUS

FLT PLN—8b/72/0/A

L
+

o+

A7
DAP A8

PURPOSE:
PROX OPS

FLT PLN-8b/72/O/A

+

(reduced copy)
7-6

+

FLT PLN/72/FIN A



+ + +

— — A8

A8 DAP A9

DAPADS 1 PRI PURPOSE:
22000 10 ROT RATE
2.00 11  ATTDB SFU LOW HCOVER
12 RATEDB
13 ROTPLS
14 COMP
15 P OPTION
16 Y OPTION
17 TRANPLS
ALT

18 RATEDB -
19  JET CPT
20 #JETS
21 ONTIME
22 DELAY

VERN
_____ 23 ROTRATE
1000 24 ATTDB

25 RATEDB
26 ROTPLS
27 COMP
28 CNTLACC

FLT PLN-10a/72/0/A FLT PLN—10b/72/0/A

+ +
-~ -

=) oiolo
o o=
;oo

o
ol I
=Yr=t ,->.. 13
Sl o

S
M
=)
o
o

. 12,
oo
IS = o

oloolo

A9

TR
o

A9 DAP A10

DAPAQS 1/3 PRI PURPOSE:
01000 10/50 ROTRATE
300 11/51 ATTDB SFU CAPTURE
12/52 RATE DB
13/53 ROTPLS
14/54 COMP
15/55 P OPTION
16/56 Y OPTION
17/57 TRAN PLS
ALT
18/58 RATE DB
19/59 JET OPT
20/60 #JETS
21/61 ONTIME
205/62 DELAY
VERN
23/63 ROT RATE
24/64 ATTDB
25/65 RATE DB
26/66 ROTPLS
27/67 COMP
28/68 CNTLACC

—11a/72/0/A FLT PLN-11b/72/0/A

ImEEIQI-Mol

o
©

o
S
Zio
1510 1o Mo

00 1
[[or] [

(=
o R
O o
o o
ok

, 12
o
o= 1o

Z=loioie

FLT PU

+ "+ 4 +

(reduced copy)
7-7 FLT PLN/72/FIN A



+ + o+ +

A10

Al0 DAP A11

DAPAL1D 13 PRI PURPOSE:
01800 10/50 ROT RATE
_300 11/51 ATTDB SFU 8J CAPTURE
0 12/52 RATEDB SFU RELEASE
13/53 ROT PLS
14/54 COMP
15/556 P OPTION
16/56 Y OPTION
17/57 TRANPLS
ALT
18/58 RATEDB
19/59 JET OPT
20/80 #JETS
21/61 ONTIME
22/62 DELAY
VERN

______ 23/63 ROT RATE
_3.000 24/64 ATTDB

25/65 RATEDB
26/66 ROT PLS
27/67 COMP
28/68 CNTL ACC

FLT PLN-12a/72/ C/A FLT PLN=-12b/72/O/A

ool
=LY

o.
Sz 2ok
1D MN IO Ir-rrionio

o
[G+]

X

Elo

i®io
oo

L]
[3e]
o
>
o

. o,

oo o

o+l
N oo Io

Atl

e S

— _— A1l
All DAP A12
1/3 PRI PURPOSE:

10/50 ROT RATE
11/51 ATTDB QAST LOW HOVER
12/52 RATEDB QAST EXTENDED PARK
13/63 ROTPLS
14/54 COMP
15/55 P OPTION
16/56 Y OPTION
17/57 TRANPLS

ALT
18/58 RATEDB
19/59 JET OPT
20/60 #JETS
21/61 ONTIME
22/62 DELAY

VERN
23/68 ROT RATE
2464 ATT DB
25/65 RATEDB
26/66 ROTPLS
27/67 COMP
3 28/68 CNTLACC
FLT PLN-13a/72/C/A FLT PLN-13b/72/0/A

Al12

+ + +

(reduced copy)
7-8 FLT PLN/72/FIN A
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- i+ +

— — _ . A12
A12 DAP A13
DAPA12 18 PRI PURPOSE:
01000 10/50 ROTRATE
_300 11/51 ATTDB OAST RELEASE
020 12/52 RATEDB OAST CAFTURE
0.04 13/53 ROTPLS
000 14/54 COMP
ALL 15/55 P OPTION
ALL 16/56 Y OPTION
0.05 17/57 TRANPLS
ALT
0200 18/58 RATE DB
ALL 18/59 JET OPT
2 20/60 #JETS
_0.08 21/61 ONTIME
310 22/62 DELAY
VERN
02000 23/63 ROTRATE
_3.000 24/64 ATTDB
200 25/65
_0010 26/66 ROTPLS
.000 27/67 COMP
1 28/68 CNTLACC
FLT PLN—142/72/0/A FLT PLN-14b/72/0/A

P
i + 4 I+

_ _ _ A13
A13 DAP A15

DAPA13 13 PRI PURPOSE:
01000 1/50 ROTRATE
11/51 ATT DB RBAR
12/52 RATEDB APPROACH
13/58 ROTPLS
14/54 COMP
15/55 P OPTION
ALL 16/56 Y OPTION
0.05 17/57 TRANPLS
ALT
0.200 18/58 RATEDB
ALL 19/58 JET OPT
2 20/60 #JETS
008 21/61 ONTIME
~490 22/62 DELAY
VERN
02000 23/63 ROTRATE
~-3.000 24/64 ATTDB
25/65 RATEDB
26/66 ROTPLS
27/67 COMP
28/68 CNTLACC

FLT PLN-15a/72/0/8 FLT PLN~15b/72/0/B

A15

(reduced copy)
7-9 FLT PLN/72/FIN A

oo o it
oo 1R [
rioeiolo

>
~

L e,

=Y =1M)

(==Y o]
=iclo
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DAP
0.0

AlS

p o
|-

5 13
1/50
11/51
12/52
13/53
14/54
15/55
16/56
17/57

1#2]
[44}
(=]

=) I
F—*?? - (] )
o kerroook

©
(3]
lo

18/58
19/59
20/60
21/61
22/g2

>
=
-

[[<]}=]
oo
=i o

00650 23/63
_1.000 24/64

25/65
26/66
27/67
28/68

o
o
(=R V]

=)=k =]=]

PR
ROT RATE
ATT DB
RATE DB
ROT PLS
COomP
P OPTION
Y OPTION
TRAN PLS

ALT
RATE DB
JET OPT
#IETS
ON TIME
DELAY

VERN
ROT RATE
ATTDB
RATE DB
ROT PLS
COMP
CNTL ACC

FLT PLN-28a/72/0/B

DAP B

FLT PLN-18a/72/0/A

+

T+

— Al15 —

FLT PLN-28b/72/0/A

+ -
-+

DAP B1
PURPOSE:

NOMINAL; OMS &
RCS BURNS

FLT PLN-18b/72/0/A

+ 4+
(reduced copy)

7~10 FLT PLN/72/FIN A
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FLT PLN-18a/72/0/A

_‘_

Bian

R

DAP B2
PURPOSE:

LOSS OF VERNS
(TAIL ONLY)

FLT PLN-17b/72/0/A

+
+ .+

DAP B3
PURPQSE:

LOSS OF VERNS
(NCSE & TAIL)

FLT PLN-18b/72/0/A

+  +
(reduced copy)

7-11 FLT PLN/72/FIN A



S +. 4

B3 ,
DAP B4
2 DAPBO3 PURPOSE:
30 02000
31 _300 SSUS DEPLOY
32 020
33 0.04
34 000
35 ALL
36 ALL
37 002
38 0070
39 ALL
40 1
41 008
a2 _000
43 02000
44  _1000
45 020
45 0002
47 000
48 o]
FLT PLN-195/72/0/A
FLT PLN—-18a/72/0O/A

+* 4 + -
+ o+ + .+

B4
DAP B5

2 DAPBO4 PURPOSE:

30 02000

31 _0.30 COAS CAL
32 020

33 0.04

34 0Q0C

35 TAIL

36 TAIL

37 2.02

38 0200

39 ALL

40 2

41 008

42 _0oo

43 00080

44 L0100

45 L£10

48 08002

47 L0090

a8 o
FLT PLN-20a/72/0/A FLT PLN—20b/72/0/A

ot + T

(reduced copy)
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B5

2 DAPBOS
30 02000
31 -800
32 020
33 004
34 000
35 TAIL
36 TAIL
37 002
38 0200
39 ALL
40 2
41 008
a2 _000
43 601860
44 0033
45 020
46 0go2
47 000
48 0

FLT PLN-21a/72/Q/A
‘ B7
B7

2 DAPBODY
30 05000
31 -200
32 020
33 0.04
34 000
35 ALL
36 ALL
37 008
38 0200
39 ALL
40 2
41 008
42 -00¢
43 02000
44 ~100¢
45 020
46 0002
47 000
48 [4]

FLT PLN-22a/72/0/A

+

T+

L

DAP B?
PURPOSE:
RENDEZVOUS

FLT PLN-21b/72/0/A

oo+
+ L

DAP B8
PURPOSE:
PROX OPS

FLT PLN-22b/72/0/A

+ o+
(reduced copy)
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+ 4 +.

B8 " DAP B9
2 DAPBOS PURPOSE:

2‘11) .Q-B.g%% SLATIGHT
31 ~2090 DEADBAND
33 0.04

34 000

35 ALL

36 ALL

a7 001

38 0200

30 ALL

40 2

41 008

42 _000

43 02000

44 1000

45 020

46 0002

47 L00

48 0

FLT PLN-23a/72/O7A FLT PLN-23b/72/0O/A

T4 +  +
= + .+

B9
DAP B10

214 DAPBODY :
30/50 0.0500 PURPOSE:
31/51 100 SFUB/UATT
32/52 020 CAPTURE
33/53 004
34/54 000
35/55 TAIL
36/56 TAIL
37/57 002
38/58 0070
39/59 ALL
40/60 1
41/61 0.08
42/62 _bogo
43/63 0.0500
44764 ..010g0
45/65 £28
46/66 0002
47/67 .L00
48/68 ["]
FLT PLN-24a/72/0/A FLT PLN-24b/72/C/A

(reduced copy)
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R G

B10 :
DAP B13
24 DAPBIO PURPOSE:
30/50 0.1000
31/51 03800 OAST DEADBAND
32/52 020 COLLAPSE FOR
33/53 0.04 REL (PH & BO)
34/54 000
35/55 ALL
36/56 ALL
37/57 202
38/58 0200
39/59 ALL
40/80 2
41/61 008
42/62 _69¢
43/63 02000
a44/64 03000
45/65 200
46/66 0002
47767 000
48/68 2
FLT PLN-25a/72/0/B FLT PLN-25b/72/0/B

+" + 4+
+ + wt

B13
DAP B15
2/4 DAPB1i3 !

30/50 00500 PURPOQSE:
@2 030 e
33/53 004

34/54 000

35/55 ALL

36/56 ALL

37/57 002

38/58 0100

39/59 ALL

40/60 2

41/61 0.08

42/62 _490

43/63 01000

44764 _1000

45/65 020

46/66 0002

47/67 000

48/68 1

FLT PLN-262/72/0/B FLT PLN-26b/72/0/B

+ "4 + 4

(reduced copy)
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B15

2/4 DAPB15
30/50 00850
31/51 _200
32/52 020
33/53 004
34/54 £00
35/55 ALL
36/56 ALL
37/57 005
38/58 0200
39/59 ALL
40/60 2
41/61 008
42/62 _000
43/63 Q0650
44/64 _1000
45/65 0290
46/66 0002
47/67 000
48/68 0
FLT PLN-29a/72/0/A

FLT PLN-29b/72/O/A

- T

{reduced copy)
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UNIV PTG

TGTID

Hown

1 Orbiting Vehicle

2 Earth ctr

3 Earth igt

Input LAT (=90)
LON (x180, + = East)
ALT (-3444.0to
20000.0 nm)

4 Sun ctr

5 Celestial tgt

Input RA {0-359.99)
DEGC (+90)

11—110 Nav Stars

BODY VECT

* input OM —

1 +X*
2 X+
3 -Z*
4
5

i uwnn

~Y Star Tracker*
Optional
Input P (0-359.99)

Y (270-359.99,0-90)

OM (0-359.99)

MON AXIS

il
N -
|
>

_l__

FLT PLN=27/72/0/A ’

FLT PLN-27/72/0/A is mounted on the back of the DAP Book
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FLIGHT PLAN
NOTES

Orbiter:
Inclination:

FLIGHT PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

FLIGHT DESCRIPTION

OV105/Endeavour
28.45°

Insertion Altitude: 250/124nm
Duration: 9+ 2

Launch Window: 60 min, moves 31 min earlier per day

MAJOR EVENTS

An ‘S’ will denote SFU events; and ‘O’ will denote OAST-FLYER events.

EVENT MET
Launch 00/00:00
OMS-2 00/00:44
NC1-S 00/05:21
NPC-S 00/22:58
NSR-S 01/04:38
NC2-S 01/05:18
NH-S 01/17:47
NC3-S 01/18:35
NCC-S 01/20:44
Ti-S 01/21:43
SFU Grapple 02/00:35
OA 02/04:04
CIRC-O 02/04:51
OAST Release 03/02:25
SEP1-0O 03/02:31
SEP2-0O 03/03:01
NC1-0O 03/04:32
NC2-O 03/18:03
NC3-0 04/04:06
NH-O 04/04:52
NC4-0O 04/19:21
NCC-O 04/21:26
Ti-O 04/22:22
OAST Grapple 05/00:32
D/O Burn 08/21:36
Landing 08/22:36

LANDING OPPORTUNITIES

Nominal
1 Day Late

2 Days Late

Primary
1 Rev Late

Primary
1 Rev Late

Primary
1 Rev Late

DATE CSsT GMT
01/11/96 03:18 09:18
01/11/96 04:02 10:02
01/11/96 08:39 14:39
0112/96  02:17 08:17
01112/96 07:56 13:56
01/12/96  08:36 14:36
01/13/96  21:05 03:05
0113/96  21:53 03:53
01/13/96  00:02 06:02
01/13/96  01:01 07:01
01/13/96  03:53 09:53
01/13/96 07:22 13:22
01/13/96  08:09 14:09
01/14/96  05:43 11:43
01/14/96 05:49 11:49
01/14/96 06:19 12:19
01/14/96  07:50 13:50
01/15/96 21:21 03:21
01/15/96  07:24 13:24
01/15/96  08:10 14:10
0116/96  22:39 04:39
01/16/96  00:44 06:44
01/16/96  01:40 07:40
01/16/96  03:50 09:50
01/20/96 00:54 06:54
01/20/96 01:54 07:54

Landing Orbit
No. Site  Local Time
142 KSC 02:54 EST
143 KSC 04:30 EST
157 KSC  01:28 EST
158 KSC 03:04 EST
173 KSC 01:38 EST
174 KSC 03:14 EST
8-2

AV ORBIT
224.6  250/160
101.5  250/219

05  250/219
#1.4  251/242

4  252/243
13.7  260/244

113 260/250

0.0  260/250

3.0  260/250

-~ 260/251
168.0  255/165
154.8  165/165

--  165/165

1.0 166/165

1.0 166/165

0.9 167/165

27  166/165

1.7 166/164

0.6  166/164

48  166/160

0.0  166/160

3.1 166/162

-~  166/164
271.0 --

MET
08/22:36
09/00:12
09/21:10
09/22:46
10/21:20
10/22:56

FLT PLN/72/FIN A



D. CREW

CDR - Brian Duffy

PLT - Brent W. Jett (backup RMS)
MS1 - Leroy Chiao (EVA)

MS2 - Winston E. Scott (EVA)
MS3 - Koichi Wakata (RMS)

MS4 - Daniel T. Barry (EVA)

E. COMMUNICATIONS

SHUTTLE

TDRS Support: East (41° W), West (174° W)

Backup Real-Time TV:  GDS(GDX), MIL(MLX)

Contingency GSTDN: DFR*, MIL(MLX)*, BDA(BDX)*, GDS(GDX) and WLP
Contingency RTS: HTS, GTS, VTS, 10S*, CTS, DGS, OTS*, and NHS

*UHF capability
Lead time for site call-up: GSTDN -2 hr, RTS -4 hr

F. PAYLOADS

1.

Space Flyer Unit (SFU)

The primary payload activity of STS~72 will be to retrieve the Japanese Space
Flyer Unit. The SFU payload is a free—flying experiment carrier which was
launched on March 18, 1995 by an H-1I Expendable Launch Vehicle (ELV)
from the Tanegashima launch site located in Japan and will operate on-orbit
approximately nine months.

At a distance of 110 ft (33.5 m), hydrazine thrusters will be safed and, following
Remote Manipulator System (RMS) capture, the payload’s reaction wheels will
be turned off and the payload will be configured for berthing. Postberthing, the
batteries will be disconnected, and orbiter bus power will be provided to the
payload in the cargo bay for Reaction Control System (RCS) and Orbit Change
Thrusters (OCT) heater operation. The payload will then be placedin a
semiquiescent (all experiments and unnecessary components will be turned
off) mode for the remainder of the mission.

The SFU payload contains three automated laboratories:

a. Science and Technology Experiments
The science and technology experiments consist of an infrared telescope,
a two-dimensional solar array generating high voltage output, an electric
propulsion system, material experiments, space biology experiments, and
a space plasma diagnostic package.

b. Exposed Facility

The exposed facility is a component of the Japanese Experimental Module
to be integrated in the International Space Station.
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c. Materials processing

The materials processing laboratories are comprised of a
temperature—gradient furnace, a mirror-heating furnace, and an
isothermal-heating furnace. A Contro! and Data Management System
(CDMS) provides payload system control and monitoring for on-board
experiments.

OAST-FLYER

The OAST-FLYER is the sixth in a series of missions using the SPARTAN
carrier. Prior to deployment and while still attached to the Spartan Flight
Servicing Structure (SFSS) via the Release/Engage Mechanism (REM), a
crewmember will activate, update, and check outthe CAST-FLYER through
the use of the PGSC/BIA interface. After checkout, the OAST-FLYER will be
grappled, released from the REM, and then deployed by the Remote
Manipulator System (RMS). The OAST-FLYER will operate in the free-flyer
mode for approximately 40 to 50 hours. All science and housekeeping data
will be recorded on board the deploy hardware. After completion of detached
operations, the OAST-FLYER will be retrieved and reberthed in the orbiter.

The objective of the OAST-FLYER is to provide a platform for technology
experiments. The OAST-FLYER payload consists of four experiments.

a. Return Flux Experiment (REFLEX)

REFLEX is a Goddard Space flight Center (GSFC) experiment which will
characterize return flux contamination phenomenon to validate
contamination prediction models. The primary objective of this experiment
is to identify and quantify the molecular species that evolve from a surface
and then return to the surface afier interacting with contaminants from
other surfaces and the natural environment. This ‘return flux’ is believed to
be one of the major sources of error in the analytical models used to
predict the contamination environment surrounding an instrument or
spacecraft. A secondary objective is to study the erosion of coatings as a
result of reaction with atomic oxygen.

b. GPS Attitude Determination and Control System (GADACS)

The GADACS experiment will provide an on-orbit calibration of spacecraft
attitude using the constellation of Global Positioning System satellites and
a specially designed GPS receiver and antenna system. The GADACS
experiment is expected to provide very precise calibrations of the GPS
attitude sensor using the SPARTAN resident sensors and a high precision
DRIRU-II Gyro. In addition, the OAST-FLYER attitude will be controlled
exclusively using the GADACS hardware for some portions of the mission.

¢. Solar Exposure to Laser Ordnance Device (SELODE)

The SELODE experiment will enable a better understanding of the
reliability and safety of laser powered pyrotechnic initiators and
detonaters. The major objectives are to determine if natural low orbit solar
energy can inadvertently fire laser pyrotechnics, and determine the effects
of exposure to low earth orbit environments on the reliability and/or
performance of the pyrotechnics.
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d. SPARTAN Packet Radio Experiment (SPRE)

The Spartan Packet Radio Experiment (SPRE) is an amateur radio (HAM
radio) communications experiment with the following objectives:

1. Test packer radio protocol enhancements of Low Earth Orbit (LEO)
satellite communications

2. Test a GPS and packet radio based tracking system

3. Provide telemetry for the REFLEX experiment with a command uplink
capability

SPRE uses GPS information provided by the GADACS experiment to test
packet radio protocol enhancements for space communications. SPRE
will test a method to better utilize a channel. The spacecraft will be able to
determine when a ground station is out of range and terminate that link to
reuse the channel.

Telemetry from the REFLEX is transmitted to Earth by the SPRE. This
telemetry will be used by the REFLEX experimenters to provide feedback
on how well their experiment is performing. SPRE also provides an

encrypted command uplink capability to be able to adjust REFLEX if
required.

3. EVA Development Flight Test-03 (EDFT-03)

The EDFT-03 consists of DTOs 671, 672, 833, and 1210. The main objective
is to assess EVA tools and support equipment functionality and usage
techniques that are critical to the International Space Station (ISS) assembly
and maintenance. Another objective is to expand the EVA experience base for
the ground and flight crews. EDFT-03 hardware is mounted in bays 1 through
4 on both the starboard and port sides of the payload bay.

a.

EVA hardware for future scheduled EVA missions (Test 11) (DTO 671)

The primary objective of this DTO is to test, in the space environment,
vehicle interfaces for EVA hardware and techniques for future EVA activity.
Crew activities involve the evaluation of the portabie work platiorm (PWP),
rigid umbilical, and truss—-to-truss utility boxes.

EMU Electronic Cuff Checklist (ECC) (DTO 672)

This DTO flight tests an electronic version of the EVA cuff checklist. The
unit provides a high resolution display that will allow EVA crewmembers
access to a larger amount of information than is possible with the current
paper version. Crew activities include wearing the electronic cuff checklist
during the scheduled EVA, then evaluating its overall performance and
usability. Following the completion of both EVAs, new data will be uplinked
and transferred to the unit to test the update capability.

EMU Thermal Comfort Evaluations (DTO 833)

Thermal modifications and potential modifications to the Extravehicular
Mobility Unit (EMU) will be evaluated in a cold attitude during the planned
EVA using orbit temperature data gathering devices. A secondary

objective is to support development of an improved thermal model of the
EMU.
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d. EVA Operations Procedures/Training (DTO 1210)

Differences between training facilities/techniques and the actual EVA
environment will be captured and applied with this DTO by performing
dedicated EVAs with special scenarios and equipment. EVA activity will
evaluate thermal effects on task performance, ECC, and improved EVA
hardware.

Shuttle Solar Backscatter Ultraviolet (SSBUV/A)

The SSBUV program is designed to provide more accurate and reliable
readings of global ozone to aid in the calibration of backscatter ultraviolet (UV)
instruments flown concurrently on free-flying satellites. The payload consists
of an SSBUV spectrometer with five supporting optical sensors and command,
data, and power systems mounted in two Get-Away-Special (GAS) canisters
in bays 6 and 7 on the starboard side of the payload bay. The instrument views
downward to measure ozone by comparing scattered UV sunlight with that
coming directly from the Sun. The instrument also measures the solar
spectrum in the UV range. Payload operations are controlled via ground
commands.

Shuttle Laser Altimeter-01/Get-Away-Special (SLA-01/GAS)

The SLA payload will acquire samples of land topography and vegetation data
in order to demonstrate laser altimeter operation in Earth orbit. The payload
will also attempt to provide an in-space engineering test bed for laser altimeter
sensors and measure cloud top-height, cloud structure and aerosol layering.
Laser altimeter measurement of surtace elevation and surface structure by the
SLA result from timing and digitization of short pulses of laser radiation that are
sent by a laser transmitter and detected by an opfical receiver after scattering
from the Earth’s surface or atmosphere.

The five GAS payloads consist of self-contained experiments which are
integrated into customer-provided standard canisters. Each GAS payload will
have its own internal support system. The GAS payloads are mounted on the
aft portion of the HH-M bridge. The GAS payloads are controlledbya
crewmember through the use of the Bus Interface Adapter (BIA) connected to
a Payload and General Support Computer {(PGSC).

The GAS payloads and payloads using GAS cans include:
Thermal Energy Storage-2 (TES-2)
GAS Ballast Payload-1/Sample Return Experiment (GBP-1/SRE)
GAS-342 (Measurement of the dynamics of a vibrating beam)
GAS-459 (Protein crystallization in microgravity)
GAS-740 (Heat flux detection in liquid subcooling)
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Physiological & Anatomical Rodent Experiment/National Institute of
Health~Rodents (PARE/NIH-R)

The PARE/NIH-R is a series of experimentis designed to determine whether
exposure to microgravity results in physiological or anatomical changes in
rodents. The experiments consists of rodents contained within three Animal
Enclosure Modules (AEMs), each of which will occupy one middeck locker with
a modified locker door. Additional locker volume for the water refill line and
AEM mufflers is also required (approximately 1/4 locker volume). The AEMs
are designed such that the flight crew will not come into direct contact with the
animals.

The crew will perform daily observations during AEM lighted cycles and
housekeeping of the payload. Housekeeping tasks will include verifying the
AEM fans are operating, checking that the air inlet slot screens are
unobstructed, and checking the fights. If the light timer fails, crew activity will
be required to manually override the light cycle. In-flight data operations will
consist of a log of daily animal health observations. The crew will also be
required to replenish the water reservoir in each AEM. Photographic
documentation is also required. The payload/experiment shall be deactivated
and/or stowed by the crew at the end of operations.

Space Tissue Loss — A (STL-A)

The STL is an experimental payload designed to validate models of muscle,
bone, and endothelial cell biochemical and functional loss induced by
microgravity stress and to evaluate cytoskeleton, metabolism, membrane
integrity, and protease activity in target cells, and testing tissue loss
pharmaceuticals for efficacy. The STL experimental objectives require
implementation of two fully independent, complimentary analytical
configurations to address the full spectrum of data from micromolecular level
responses (STL-A) to macromophological alterations (STL-B). The STL-A
configuration will be flown on STS-72.

Protein Crystal Growth - Single Thermal Enclosure System Block |
(PCG-STES Biock 1)

The PCG-STES payload is designed to conduct experiments which will supply
information on the scientific methods and dynamics of growing large
high—quality protein crystals in microgravity. The PCG-STES will be installed
and operated in the orbiter middeck. The STES is a refrigeration and
incubation module for conducting microgravity and biotechnology researchin
the orbiter crew compartment middeck. The temperature of the STES internal
volume can be controlled to any desired temperature between 4 and 40
degrees C. PCG-STES Block | requires 2 hours each for activation and
deactivation with photography and video also required. STES also requires
multiple daily temperature and fan checks.

Commercial Protein Crystal Growth Block Il (CPCG Block 1)}

The CPCG payload is designed to conduct experiments which will supply
information on the scientific methods and commercial potential for growing
large high-quality protein crystals in microgravity. The CPCG will be installed
and operated in the orbiter middeck. The experiment apparatus contained
inside the Commercial Refrigeration and Incubation Module (CRIM) is known
as the Protein Crystallization Facility (PCF) which consists of four different
sized containers with fluid product. A crewmember will start the CRIM
temperature profile software and check the status of the CRIM internal
temperature daily.
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G. ON-ORBITDTOs

1.

Water Spray Boiler Electrical Heater Capability {DTO 415)

This DTO will collect data to verify performance of WSB APU water feedline
heater modification. The data will also be used to verify and enhance WSB
models. No crew activity is required.

Cabin Temperature Survey (DTO 664)

The purpose of this DTO is to compile a temperature profile of the crew cabin in
a variety of orbiter attitudes and configurations and to correlate these readings
with the cabin temperature sensor reading. A crewmember will take cabin
temperature readings approximately once per day. The readings should be
scheduled in a variety of attitudes under day light and night conditions to the
extent possible.

Advanced Lower Body Restraint Test (DTO 668)

This DTO is to provide on-orbit evaluation of an advanced lower body (legs
and feet) restraint which provides variability in positioning, adjustable lower
body flexibility/rigidity, and upper body movement/reach envelope. Flight crew
evaluations and photo/TV documentation will be used as design data to
support restraint development. Requires crew involvement during AFD/RMS
operations.

Radiation Measurements In Shuttle Crew Compartment (DTO 684)

The purpose of this DTO is to measure the finear energy transfer spectrum of
the complex space radiation in the shuttle crew compartment, to provide an
accurate measurement of biologically effective dose equivalent and to evaluate
risk of single event upsets (SEUs) in shuttle avionics.

Global Positioning System Development Flight Test (Configuration 1 and 2)
(DTO 700--8)

This DTO will demonstrate the performance and operation of the Global
Positioning System (GPS) during orbiter ascent, on—orbit, entry, and landing
phases. The GPS will estimate the orbiter position, velocity, measurement
discretes and attitude. GPS data will be recorded on a 486 PGSC hard drive.
The OAST-FLYER and SLA customers have also requested that the GPS data
collected during the time frame of OAST-FLYER and SLA operations be
provided to them postflight.

H. ON-ORBIT DSOs

1.

in-flight Evaluation of the Urine Monitoring System (DSO 330)

The objective of this DSO is to evaluate the Urine Monitoring System (UMS)
design modifications. This will be done through in-flight calibration and
sample collection to quantity accuracy, dilution, and cross—contamination
parameters. The crew will videotape inflight function for analysis of fluid
dynamics, including phase separation and dead volume. The UMS operations
must occur on S consecutive flight days. On STS-72, UMS operations are
scheduled on Flight Days 4 through 8. In addition, three 70-minute calibration
sessions are required with photo/TV during two of them.
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Back Pain Pattern In Microgravity (DSO 483)

Back pain is a common symptom experienced by astronauts during space
flight. The objective of this DSO is to collect back pain and height change
information on a daily basis.

Immunological Assessment of Crewmembers (DSO 487)

As shuttle mission durations increase, the potential development of infectious
illness in crewmembers during flight also increases. This study will improve the
understanding of the potential impacts of space flight induced immunological
alterations on crewmember health and performance. There are no on-orbit
crew activities associated with the DSC.

EVA Dosimetry Evaluation (DSO 489)

Since the current location of the Crew Passive Dosimeter (CPD) in the EMU
may be shielded by the upper torso portion of the Liquid Cooling and
Ventilation Garment (LCVG) and may not give accurate exposure
measurements, this investigation places dosimeters in other areas of the body
to determine the reliability of the CPD measurements. The placement of these
dosimeters will be referenced from the EVA prep procedure in the EVA
Checklist.

Characterization of Microbial Transfer Among Crewmembers During Space
Flight (DSO 491)

In order to minimize the spread of infectious agents during space flight,a
better understanding of microbial dissemination within the shuttie environment
is necessary. The dissemination of normal crew microbiota will be studied by
tracking a specific target organism through samples obtained preflight and post
flight from participating crewmembers. No in-flight crew activities are required.

Portable Clinical Blood Analyzer (DSO 492B)

The purpose of this DSO is to validate the Portable Clinical Blood Analyzer’s
(PCBA) ability to function and measure certain clinical parameters accurately
in microgravity. The DSO requires an operator to set up and process blood
samples from himself and the other two subjects on one early ilight day and
one late flight day (FDs 3 & 8 are preferred).

Monitoring Latent Virus Reactivation and Shedding in Astronauts (DSO 493)

The purpose of this DSO is to determine the frequency of induced reactivation
of herpes viruses, herpes virus shedding, and clinical disease after exposure to
physical, physiological, and psychological stresses associated with space

flight. One crewmember will perform saliva collection each flight day during
post sleep.

Influence of Microgravity and EVA on Pulmonary Oxygen Exchange (DSO 494)

Russian siudies suggest that microgravity impairs pulmonary oxygen
exchange. EVA may be a compounding factor. This DSO seeks to determine

if an operationally significant impairment is present. The subject crewmembers
will breathe 10.2 psia cabin air through a tube into a Pulse Oximeter/
Capnograph System, which will record test data. The participating EVA
crewmembers perform this DSO the day prior to EVA and shorily after EVA is
complete. Non-EVA subjects perform this DSO once, on any flight day.
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10.

11.

12,

13.

Visual-Vestibular Integration as a Function of Adaptation (DSO 604 Ol-1 and
OI-3C)

The objective of this DSO is to investigate visual-vestibular and perceptual
adaptive responses as a function of longer missions and to determine the
operational impact on performance of entry, landing, and egress procedures.
Crewmembers perform head and eye movements while looking at visual
targets in the middeck. These movements are measured by special
instrumentation. There are two subjects for the O1-3C protocol and one
subject for the Ol-1 protocol. The OI-3C protocol requires that the majority of
the middeck be clear of activity during data takes.

Educational Activities (DSO 802)

The purpose of this DSO is fo use the attraction of space flight to capture the
interest of students and motivate them toward careers in science, engineering,
and mathematics. The primary subject of the DSO will be MS3, with MS4 as
the director.

Documentary Television (DSO 901)

The purpose of this DSO is to provide live television or Video Tape
Recorder (VTR) dumps of crew activities, orbiter operations, payload
deployment/retrieval, Earth views, and rendezvous and proximity operations.

Documentary Motion Picture (DSO 902)

The purpose of this DSO is to provide documentary and public affair motion
picture photography of the orbiter’s basic capabilities and key flight
objectives. Documentation shall include launch, crew activities, payload
deployment/retrieval, landing, and unscheduled activities of special interest.

Documentary Still Photography (DSO 903)
The purpose of DSO 903 is to provide still photography of crew activities,

orbiter operations, payload deployment/retrieval and operations, Earth
views, and unscheduled items of interest.
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P. 0. BOX 70007

HUNTSVILLE, AL 35807-7007
MS 172/GILCHRIST, M.

USEF - JAPAN

INSTITUTE FOR UNMANNED SPACE

EXPERIMENT FREE FLYER

SHINKO BLDG.

2-12 KANDA-OGAWAMACH!

CHIOYDA-KU, TOKYO 10%1. JAPAN
ATTN:/WAKASUGI, N.

Total 435
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