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INTRODUCTION

..... The STS-45Flight Plan is the flight data file articlethat containsthe
on-orbittimeline. It does not containthe detailedtimelinesthat are
coveredin the Ascent,Post Insertion,DeorbitPrep, and Entry
Checklists. For continuity,the entireflight is shown in the summary
leveltimeline.

This on-orbittimelinesatisfiesthe objectivesspecifiedin the Flight
Definitionand RequirementsDirectiveand the requirementsof the STS-45
FlightRequirementsDocument. The FlightPlan, as part of the Flight
Data File, meets the specificationsof the FlightCycle versionof the
STS-45 FlightInitializationData Pack.

The flightprofileused for this FlightPlan is for a launchdate of
March 23, 1992,at 7:01CST with a landingat KSC. CLOUDSobservation
opportunitieswill be evaluatedreal-timefor the actualflight profile
and are not identifiedin this timeline. Orbitalinertialattitudesare
expressedrelativeto a mean of 1950 (MSO)referenceframe.

JSC-22359,Crew SchedulingConstraints(AppendixK, CPMP), Basic,
Rev A, 1 April 1991, has been used to build the timelinescontained
in this FlightPlan. Note: The CDR is not assignedto a team and may
adjusthis hoursreal-timeas necessary. Exercisefor the payload
specialistsis scheduledonce mid-fllghtand once near the end of flight.

The timelineformatsused in this FlightPlan are based on JSC-19933,
TimelineFormatDefinitionsand StandardNotes,RevisionC, May 1990.

f
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OVERVIEW
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NOTES: oDTO 623 _RME III IEM MOD C/O
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z_ , m , m , ' ± L L___m I I I I I I I I _, I , I , I , I ,

___ i I i I i l i I i ..... , , , ,

BLU AtLAs I oATLA PResLEEP sLeeP / :LOESETP_ ATLAS 1
FD 3&4 o • _ B V ................ I'

.ML ....
_Eu _LtLv LsLEEP lul ATLAS i u A u .............

___ __ ___ --4_ ___ORBIT _ 33 _ 34 35 36 37 38_ -- 3-9 _ 40 i 41 l 42 I 43 l 4
q_)SO802 _DSO 611 (AOS) oDTO 623 0RCS BURN (pDSO612 VVFT II q()SO612 _DSO 608

_IPMP VVFT II _I)SO612 *WASTE DUMP
NOTES: ODSO 317 9DSO 61
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I FLIGHT: STS-45 I EDITION: FINAL _B_. DATE: 01/31/92
MET :003 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

i I , I t ] , I , I ] I , I J I I I i I ] i I i I i 1 i I ___l J I I I + i l I , I I I i

BLU ATLAS I ATLAS I + PRE SLEEP SLEEP P.OST_..... ATLAS I
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FD5 • • I® v

m ' I m I ' i I L m I i i , l il I u_ , , _l i m, , _I , Ira, ml , il lOA..IG.T I :+_++-mm_:_m mkmram
ORBIT I 49 I so I +t I s2 I s3 l s+ ss I 56 / s7 I 58 I 59 I 00 I + I +3 I++

,I_OSO802 ODSO 317 WFT II ,_.OSO802 _RME III HEM MOD C/O ql)SO'612 _I_3S0608 IIDSI611 (HAS)
(_)TO623 YVFT II

NOTES: +4)S0612

MET: 004 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2Z 23 0
, I i I i I , I J I ___£_____, I _ i I , I i I , I

+ Ix/ / IPOST ATLAS I
BLU ATLAS I ATLAS I PRE SLEEP SLEEP SLEEP I_,05_+° o + ilo if I + _

P++l/ s+RED SLEEP ATLAS I ATLAS I PRE

+° it,. Ill.. + ,jlDAY/NIGHT HI Iil ' mmm_' ' HI ' m I ' ' ' ml ' l' ' i' ' i ' I m)mmm' i' ' ' i' ' _mm_ ' -

ORBIT I 65 I 66 I 67 I 68 J 69 l 70 ) 71 I 72 I 73 i 74 I +s 1 76 I .' 78 ( 79 I 8+ ......

ODSO 317 El)SO611 (AOS) VVFl II _l)SO612 ILDSO608
+VFT II

NOTES: oOTO 623

+I)SO612

oos I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 I8 19 20 21 22 23 0MET
I I i I i I t l i I , I __t__J__ i I L _L__I+__J_ I I i l I I l I I i I i I _ + _L+_ i I i I i

H I POST
BLU ATLAS I ATL PRE SLEEP SLEEP SLEEP ATLAS I

FD 6&7 V ® II o _| ] (p A

• RED SLEEP ATLASI I------4 ATLASI PRESLEEP LEEP

_°' +w,,iI ,,_ i m,i,'' 1+-'_k mm!tml minkDAY/NIGHT i ] _ l Immml I _mm_ ' _mm_ l |, i , , ii l , ' 'i ' Ill , , , _
ORBIT I Bt I Bz I 83 / 84 I os I 86 t 87 I 6-8 I -++ I +o I--,)t I--+;+/ --/-_J4-/.-++-l+_+ -i

VVFT It firesBURN VVFT II _)SO612 AI)SO608

I_/4E Ill MEM f.'W}DC/O *WASTE DUMP
NOTES: oDTO 623

(ii)SO 612
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FLIGHT: STS-45 I EDITION: FINAL IPUB. DATE: 01/31/92
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0

n;,,,' L,I,,,i
I I I I I /il PRE SLEEP I I I a I I I I I = I I I I I ....

Io ATLAS I jLATLAS I

BLU ATLAS I SLEEP IPLOESETpFCS C/(

FD 7&8 V (a

FD8 <_ t ®
OAY/NIG.T_m ' ''_" ' " ' 'i ' 'm " 'm 'rim ' 'i _ 'm'

ORBIT I I 97 I 9S L 99 I zoo I loz I loz I ,Ie I zzI Iz_z

L
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_)so612
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IIl _L_ I _ I _ i _ I L I _ I _ I * I _ I _ I _ I _ J i _ i ,

_ , I I I I I I I I IU , IL I ' I__L_ tL'S POST '
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FD 8&9 v o P e e _tK
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RED SLEEP TS E T I W DEORBIT PREP

, ; i.' .,FD9 ,,, .;--'W.''_.'_ _' ' ' ' ' 'DAY/NIGHT1 _ I ill , , 1 l"
ORBIT I ii3 I iT4 I 115 [ 116 I lz7 I ii I ii9 I izo I zzz I zzz I 123 I 124 t 125 I 1', . z7 IIz8

PRE SLEEP VVFT II _ESC STOW OSTL ENTRYPREP t_DSO 6038
oDTO 623 WET-II ODSO6038

_I)TO 633 STOW ENTRY PREP _OSO604
NOTES: mDTO 728

F--THET : 008 0 1 2 3 4 S 6, 7 8 9 10 I1 12 13 14 15 16 17 18 I9 20 21 22 23
' i L i I i I i I i _ i I I I I I I I _ I I t I _ I _ I _ I I I ' I I I I

Kru

', ', '-'." 'DAY/NIGHT I_ I_ m __ / mW i_'l 12Jm_:m:
oRBIT ZBI _z9 I i_ I z3i I i3z I z33 I z3, _3_ z39 .
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SUrmAARY
TIMELINE

GMT (D:H:M) MET (D:H:M)I CST (D:H:H)FD/ DOY BETA JMOON ! HOUSTONDATE,ss.,5_ I FLIGHT!s,TS_4s EDITION I PUB. DATEON,,,,,o,/oN.,oI,o,louD,Do,DO/Ooo,,.,uDOu3,o,,o,/o.,,,,o,I ,oN cs, Ij ( M,,.c... ,,. o,/,o,,,CST :083 ' _ _ ' ' ' lb ' I ' ii1 , , ' 1_ ' - 1_! I u 14 i l u u l vPD :8o_o l _ _ , o . RE,,' I, ,_ ,bMET :000 10 II 12,.,..I.,i..I .I,.t..I
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u '1 "

E '' _ P
MS1 D POSTINSERTIO St _ n

I ACTIVATION MEAL H PRE SLEEP 11C E SLEEP

E nl AL v

pszA__M Eu
" _ POST INSERTION PL I MEAL A4 PRE SLEEP 1/( E SLEEP
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E DOt PS pp_'ll
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ATTITUDE I--ZLV --BIAS-XLV ä�i�"-_-YLV•�_�"--_-ZLV+XVV_-F_-_ZI-_V - +XVV _-Z STAR__TRIM _IMO F-'--'---ZLV -XVV -]
0 IMU-ALIGN El APU HTrR_CBTonuPCS CONFIG I-APU HTR RECONFIG-- • APU-HTR RECONFIG-A *HOUSTON. TX-](RADIO CK)
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L J IN •U iv... IR

y H _ EPgAJ EXERCISE PRE SLEEP SLEEP

, ,s, C ,IVl, ,I r A

'lliN °If _,i E P
PS1 I R -" : 2 2

J E HEAL A I A B ISEP7V PRE SLEEP SLEEP
A I A 0

P A I A .. L

MS2 SLEEP 0 61; N R
FEST POST 01 EAIIt

R up
E

D MS3 SLEEP POST SLEEP )/P EP7V.I
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S 06 _O0 - M_L M_ L MEAL

N V ME L
H B +

l A---_HTR GA
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AEP tHC
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10:00- Change DAP A,B to A9,B6 DUAL SHIFT PRE-SLEEP
A9(B6) t. (ORB-ZLV -XVV_LAE_: ups,C_
AUTO/gERM 019 .,COAS-OFF Stow Coas

06 ,,UHF MODE - OFF
PRIVATE MEDICAL CONFERENCE

-- (ALL)= I ORBI

HANDOVER: BLUE TO RED HANDOVER: BLUE TO RED HANDOVER: BLUE TO RED HANDOVER: BLUE TO RED

I i I i
S T A i AD_AL____E_E_P_ DU_A__HIFT PRE-_ DUAL _H_IFT P_RL-_LER DUAl- SHIFT PRE-$LEEP

_i _ 11:00 V (ORB OPSo _ (ORB OPS, _ (ORB OPS, _,_ (ORB OPS, _J

SLEEP SLEEP SLEEP SLEEP

i L
3-6 F[I PLlt/45/FI N 0]/3 i/92
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I CONTINGENCYMET tA STS-45 (RED FD 02) i
ER_WSITE DAY000T MS2 MS3 PS2 MCC

16:00- "_

I Ag(B6)

AUTO/VER_

IORBI _

VISUAL VESTIBULAR (DSO 604)

17:00 -- : (8IOMED. DSOs)

TV99

D
K

x_ _--:I8:oo-__. IS JO_V •
I" I __

P/TFI
G
X
S _BEX

]_ s (PLops.
A (SAIPAN1

(Ag)B6 _R: FAUST STARE

19:00- IMU ALIGN - S TRK (ORB OPS)

-[ rA9(B6) MA_MA_LF_U_yER: ISO14

(Ag)B4 Change DAP B to B4
D

AEP7'IAKE
RKH Z --

^ - IORBI- Is Ix -- ExER,sE

It
SEPJ,6BC

20 :O0 -._ .,, :_LV_LU
3-11 FLT PLN/4$/F IN 0t/31/92
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I CONTI"GEmCVHET _ STS-45 (BLU FD 02)
SITE DAY001T CDR PLT MS1 PS1 MCCO4:OO-- _

AU(B4) .1 I --AUTO/VERN T _: AEP5LIM

_p AEPI/SAH 5 ___: -ZS1

T : IORB"--_ _TS _ ......

C (AU)B4 IPL OPS,
S T N (DEVON, ALBERTA)
ISH I

P/TV]2 SETUP (VFT, STL)

KS Z (PHOTO_TV, P/TV SCENES)
I_ 05:00- _ HUMSEPCOLLECTION (OSO 317)

R [ (BIOHEO, N / I

Steps 16 thru 30

AU(B4)
_]8_l[J_._: AEPI

AEP)MG*
• 4 MNVRIMU ALIGN ATT-_ STARPAIR (AI)A A/AUTO/VERN (05:36) ]nit HNVR

1 IMU ALIGN - 5 TRK (ORB OPS)

(A_ o- _ (VFT, STL)
(PHOTO/TV, P-LTY--_q_[_)

IORB_ Photo document VFT In use
• . . VISUAL FUNCTION TESTER-2 and STL

_UNO Z (PLOPS. _[_ p[nel
CAB AIR MOflI_Q (DTO 623)

I (ORB OPS FS, O_

• ____LF_nf_R:AEPSLIH AEPtHHC AEP: /SA• i !

G
T i _: -ZSl

i

_BREX
ean_vl

--(I_L-Ot_, _,_
08:00 (INO|ANOLA, IA)

_ _ 3-i6 FLT PLN/45/FIN | 02/28/9;
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T A

o COmIN_ENCYMET , STS-45 (RED FD 03)R SITE OAY OOl T

E_ MS2 MS3 PS2 MCC

AUTO/VE! A_..UV[B: FAUST SCAN (ATL)
(Ag)B6 NOTE: Modify DAP per ATL

Ag(BG) _: -ZLV -XVV

Z IORRI

} ]7:oo L SEP]OVA

V MASPIOTO

s
I _ SEP_eC

_: I5013A (ORE OPS FS) I
D gg IU:OO - I

R N __ J_L -I_CLN:S__K(ORB OPS) -- ISOP_tOTO AEP71AKE

_ JoR.r/ P,_fo.st.. 2thro-gh6
/

]_ _ ,SOPpOTO SEP_,_.C

_ ISOP_IOTO
S Ag(B4) Z _/JAJff,_LF_: ISO'I3B (ORB OPS FS)"

(Ag)B6 R I ,-Ce-r_-_e- _E_O........
19:00- l" I ' (PER NCC CALL)

J _[_Q'_F_R: FAUST SCAN (ATL) __._, ',_ MI_I,L_J,_.__TT.
NOTE: Modify DAP per ATL STAR PAIR (BI)

I i A/AUTO/VERN(18:00) INIT MNVRt_veI I
/ i

-- I AEP71AKET RA _. 0
C ]- 3 EXER ISEA

SSRHT}ASU20:00

FLT PL_
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T A

, comIN_m:,MET , STS-45 (BLU FD 03) '
SITE .AY0O2_T CDR PLT MS1 PS.1 MCCZ

- I I -
N HUMSEPCOLLECTION (DSO 3171

I_ (B|ONED. D_L) SEP_6BC
Steps 16 thru 30

H
T z I ORBI I

i _ _ . l ISOPpOTO. visuALF._T_ TESTER-2

_ os:oo- (ptops.
R

Z SEP_6BC
--- ISOPpOTO U_LI_K

MDA CLOSE
4 4 INY.BJNIJA_LJGNATT

l STAR PAIR (SPECIAL PAIR)
H A/AUTO/VERN (05:38) Intt HNVRC U

A 1 |HUALIGN - S TRK (ORB OPS)
N 06:00- _IF.JLVJEB: -ZLV -XVV

iORBI HDA OPEN
Z
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OTCONTINGENCYMET TA STS-45 (BLU FD 03)
SITE DAYOO2T CDR PLT MS1 PSI MCC

I lz:oo_'___
]_V =- ,ORB,I 41 I

ID -_ _
G
S

It
T
S

[
13:00 -

Z

I
o

s InRB_"
Z

SLEEP SLEEP ;LEEP SLEEP
14:00 - L

V
H
T 4
S X

- T

15:00_ ]
z iORBI

L

+

X
v
V

L
16:00

_ _ -- -- _ PLN/45/FIN3-32 FLI ................ 0l/3_/92



I I )

DTCONTINGENCYMET A, STS-45 (RED FD 04)
_W SITE DAY 002 T MSZ MS3 PS2 MCC

I l :OO AEP..c ' -Ag(B6) . _: BIAS ��_�-ZVVSEP_RAMT-
1| -- IORBI - SEP_6BCZ i _,L -

D z

DG
SS

H
T
S

I
0

S IORB'_"I _: -ZLV +XVV

ISOP_OTO

14:00- L
V

H
TS X ISOPUOTO

Z ISOP_OTO

(A9) B6 Z
MA_E_ER: FAUST SCAN (ATL)

S NOTE: Modify DAP per ATLT SEP_6BC

15:00 AR 1A9_ _: -ZLV + VV
__ IORRI
Z

k
V MEJ_L MEAL

+ MEALX
V
V

16:00_

3-33 ELI PIN/45/FIN 01/31/92



IOCONTINGENCYMET A STS-45 (BLU FD 04)
ERw SITE DAY002_t CDR PLT MSI PSI MCC

16:00 -- i --
J_ T

S
T
A
R

17:00 L
V

G +
T X
S V

i SLEEP SLEEP SLE :P SLEEP

: T IZ

S IIF IMU MNVR REQD l
T t (PER MCC CALL) '
A i

18:00- R _lu'_'°IMLL_I_II ATT-
D J- STAR PAIR (BI) I
K __ ' A/AUTO/VERN(19:40} INIT MNVR_,
R M IORBI J IrMBVR

TAT_ixC _::'_'_ ......... ......... '

4-

G X

IA,(B6,(A,)B6i _ _" f I-

_ AOTO'VER_I t19:00
N POST _LEEP EN_ER_YUTILIZA]I_ (DSO 612) EN_ER__Y_Ut_!LIZAT_(DSO 61Z)
r "T --_.._Au$1rSTARE ..... (BIOMED, _) (BIOMED, DS(_) L

Control Day, teps A, B Contro] Day, steps A,B,C .

1

_E_R: ISO13A

iORg_----_SI (ORB OP_ FS) . POST ILEEP POST _LEEPIM_ALIGN-_JR_K {ORB OPSJ
, 0 Perform Steps 2 throughM T

AC I

X S 3A POST _LEEPTT 20:00 I t_

3-34 FLi PLN/45/FIN 01/31/92



CONTINGENCYMET _ STS-45 (RED FD 04)
_ SITE DAYOOZT MS2 MS3 PS2 MCC

16:00 -_

Ag(B6)ITAUTO/VERN

V_$UA_ FUNCTION TESTER-2

(A9)B6 S NOTE: Modify DAP per ATL• T
A
R

D A9BL_J_= _ _____E]LV_: -ZLV + VV

IORBI I
- -- = 441 " iSOpuOTO?

17:00 - V

G ISOP_OTO
T
S

ISOPpOTO
(Ag)B6 T _: FAUST STARE

S
T
A

18:00- R
D Ag(B6) _±
K -- _: -ZLV +XVV
RM IORB] I

�ISOP_OTO
G X
T V
S V

N ISOP_OTO
I (Ag)B6 -

A EXER_ISE

A9(B6), nT J- I AEP71AKE

,o._ sI EXERISE
AC
xs _
TT 20:00 I

3-35 FLI PLN/45/FIN 01/31/92



CONTINGENCY MET A

, STS-45 (BLU FD 04) MS1 PSl MCC_W SITE DAY 002T CDR PLT

2°:00_4 f IM
AT

X S POST LEEP POST kEEP

Ag(B4) I

C AUTO/VERJ BANDOVER: RED TO BLUE HANDOVER: RED TO BLUE

A I 1N z
W_Tg WAIER.__U_P.steps 1,2 HANDOVER: RED TO BLUE HANDOVER: RED TO BLUE _AIE

] Change DAP B to B6

Ag(B6) _R (TRK) BIAS -XLV. +YVV (ORB OPS, EC_L_) B20 WASTE
TG=2 BV=5 Dump Tank to 5_ Dtff4PQTY
P=170 Y=345 0M=275

21:00 B A/AUTO./VER[Ini_ TRK OlP

B _ _
D IORBI S
A _ = 4/= EXER;ISE

_ _ _ R BLU FDO4 EZ ACTIVITIES:
S _ _T_ABQLISM (DSO 608) FgQD__PR__E_! (45 Min)

(BIOMED, _ _MAI_TAI_ ZL_II)_ (DSO 608)+ LQ_ PHY__IE_ (DSO 607)
Y rTIA__N_A_N_R_E. F_D.._FL_ID LO_ (DSO 612)
V ELQBI_EF WITH BREAKFA_h DI_R (DSO 621)
V ELECTRONIC STILL PHOTOGRAPHY (O-TO648)

J VTR.__ (DTO 633)

CL_J_D_

22:00 _ (49,54) D_P

_- I_!_TER DUMP, step 3
-_ (A9)B6 _: FAUST STARE (ORB OPS. _

AEPI3DUI

M Ag(B61 t

N L IORBL] ._¢U_E__:iSOl4
H X ---- L__ [ Change DAP B to B4 [

S _ (Ag)B4 I

s23:00-
1

4 ENERGy_UTXL_AT_ (0S0 612) I ENERGY U_IL_A_ DSO_2)
L I (.BIOMED,_$_)TL) SSBM_ASU (BIOMED, D_O_ [
I D Contro] Day. steps C6,C7 Control Day, steps C6,C7

o G ± TS S A9(B4) _:-ZLV -XVV

V SEP IAA

i (PHOTO/TV,

003 V ................ SEP; ...... ! MDAUPL_EOPEN00:00 _ __ _ _ ........ __

3-36 FLT PLN/45_IN_ ............ 01/3i/g2
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t A

o CONTIN_E.CYMET , STS-45 (BLU FD 04)SITE DAY 003 I"
CDR PLT MS1 PS1 MCC' O0:O0- "_

A9(B4) A[_]jC_A_]_L_I__ --

AUTO/VEI
C V IORBI
TATNN
S N S L L ' ="_---_' (OSO 802) EDUCATIONALACT (DSO 802) . SSBUV EARTHOBST m I-/_, Y

(PflOTO/TV, P/TV SCENES) (PHOTO/TV, P/TV SCENES)

--N "T ' P/TV Scene ]5 P/TV _cene ]5
A

_X A_EF_L
(PLOPS,

.L_ a (ANTMIERPBELGZI_4)

o° ,
.. __]ffKS Tu 01:00" pE _ __ MOACLOSE

r
-" " _: AEPSB I

AEPIHHC AEP INAD• _IF.J)_Y_ER:-ZLV -XYV

¥ V -- _A OPEN
A T I ORBI

N H S t _n_ HF._L SSBUV EARTHORBSZ

/H J- 09"00 - MEAL MEAL MEAL
S

SSBC[DTV

T_
11

-- MEAL ,

I
z L
z V

_coLc,oDso3,7sEAAIIv (eIoNED,p_Q@

N Steps I thru IS l l
g SEP_6BC

H
T
S

IsN, L ssB_v

AE'I"c
04:00 SEPI6BC

3-38 FLT PLR/4S/FIN I 02p8/9
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i ')

SITE DAY 003 T MS2 PS2, _ MCC

I I Ag(B6) .
AUTO/VERI MANEUVER_:4.YLV-ZVV SEP_6BC

!ORB! "

P/TVI5 SETUP (DSO 802)

-- (PHOTO/TV, P.,_T_#__r__El F-._)

LH
T
S

EED]LC_ATIO_AL._ (DSO 802) E_D_CATIONALA__ (DSO 80Z) --

P/TV Scene 15 P/TV Scene 15

-1
IORB I T _MA_VER: -ZLV +XVV MEM_}I_Y_MODULE .B_EpLACEMENT

" | (PL OPS, RME-ILI)
14:00 --

k
V

It
T �MEAL

s ° 1
V MEAL MEAL

1
(A9) B6 _: FAUST TARE

i ,
MEAL

15:00 _ i U_pLI_K-

A SSBUV CAL

Ag_B(__. ±T MAE_: -ZLV +XVV

I ORB1 | I
___ _ ,,u_ - ISOPHOTO

1z
L
V

4-

I _ , ,soP,oTo
G_A_ACTZVITj ES GROUPB

i (PLOPS, G_,_SMT]16:00 I SEI_LbUL
3-45 FIT PLN/45/FIN 0]/3]/92
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CO.TINGENCYMET TA STS-45 (BLU FD 05)
# SITE DAY003T CD.R PLT MS.1 PS.1 MCC20:00 -- ""

(A,_.1 I I
" I X POST ! LEEP

S _/ POST LEEP POST LEEP

X C I RED TO BLUE
S Z HANDOVER:RED TO BLUE

C A9(B4) _U_ER: *XLV +ZVV HANDOVER:RED TO BLUE HANDOVER:RED TO BLUE

A IN SEPI ;VH

21 :O0 - _: -ZLV -XVV D/Ep

/ UPLINI<
MDAOPEN

M B -- D/IP

LDN InRRI E_FFE_J_METAB_QLI_ (DSO 608) IBLU FDO5 EZ BLOCK ON P. 3-46] / UPLI_I_
X A H (BIOMED, _ SSBUV EARTH OBS

S

MA_TV

D
G
S 22:00

T

FI LTE__L_N_ i

Z (IFM,CSCHEDI_LEDM_T EN_ ISOP_OTO

L AEPBI4AG

V

i ISOP_IOTO
M LNRRb

LBN _'_ XSOP,O,O I

XDH

 iii 1
D

s AZR_I_T_EVAL (DSO6zz}

(BIOMEU,D_Q_ I

MICROBIAL AIR SAMPLER

00:00 '

3-48 FIT PlN/45/FIN 0]/3|/g2
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C T  ENCY MET _ STS-45 (BLU FD 05)
SITE DAYO_ T CDR PLT MS2 PS1 MCC

A9184) HUMSEPOBSERVATION (D_ 317) MEAt

o I
K
R _ A_ONFIG-Confta B

- (OReoPs, _ I
C ECLSS REO_D COMPONENTG/O IA (ORB OPS, _ SEP)AA

AEP2I-M

N _BIN TEHP CNTL RECON_

HO44F Pin CAB TEMP CNTL act link/onn_ to secondary act
L] CABIN T_P CNTLR - 2 SEP]GBC

t_t_ U_EP COLLECTION (DSO 317)
z (BIOMED,P_Qs)
-- Steps 16 thru 30 ISOPIIOTO I

SSBC_DTV
_8 PCS 1(2) CONFIG(O_ OPS)(2Cmn)
SO

_A D I ISOPpOTO
[K _$ AQ__TION TESTER-_

R (PLOPS,

I / I
SSBI_)ASU

ISOPpOTO tLLEL_KHDA CLOSE

4 4 HNVR I_ ALIGN ATT SEP_GBC
06:00 I STARPAIR (SPECIAL PAIR)

N A/AUTO/VERN (05:54) Intt _VRU

G _ X_!G-ff_:__JJK (ORB OPS)
T EMbaLm;LYe_:-ZLV -XVV
s ionR---]-

i _ABA!P__NQHI!g_J_IG(OTO623)..... (ORB OPS FS, DT_L_6ZI) P_LI_[
HOA OPEN

PpLJffK
SSBUV _RTfl OBS

X A SEPPVA

V SEPI 6BC

u

SEP_BC
_ - _ _ SEP7VA
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CONTINGENCYMET _ STS-45 (BLU FD 05)
_ SITE DAY004T CDR PLT MSI PSI MCC

08:00 __L

A9(B4)
AUTO/VERI

HANDOVER: BLUE TO RED HANDOVER: BLUE TO RED HANDOVER: BLUE TO RED HAHDOVER: BLUE TO RED

I
: 06 _HF MODE - OFF
-- PRIVATE MEDICAL CONFERENCE

(ALL)
O9:O0-

D
G
S

I IORB---_
Z
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!'X A_ STS-45 (RED FD 06)CONTINGENCY MET T

_ SITE DAY 004 MS2 MS3_ PS2..
MCC

I

I Aq_B_" SSBM_ASU ISOPpOTO AEP8_ADG

TO/VER
I ISOPpOTO PUgLI_E

MDA CLOSE

F6RBI MA_: -ZSZ

ISOP_OTO

-- (Ag)B4 Change DAP B to B4
PLU_L_

SSB3_OLR NOA OPEN

H Z SEP_6BC IJ_
T SSBUVSOLAROBSs

.:oo ] I

TV87 I
HOA CLOSE

Ag(B4) MANEUVER:AEP1 AEP_IqG_

Change OAP B to B6

(Ag)B6 _: FAUST STARE

Ag(B61
IORBI

_EU__g: -ZSI
nge DAP B to B4

_ OPEN
} SSB3_OLR UELLN_
S MEAL SSBUVSOLAROBSH I

S

P UEU_
= 1 MDA CLOSED
-- AEP] HGAg(B4) MJ_[_tVI_: AEP1

15:00- Change DAP B to B6
(AO)B6 MANEUVER:FAUST STARE

AgB(_61_ _ MEAL

IORBI M_NEU_EE:-ZSI I

(Ag)B4 Change DAP B to B4 1 MEAL
i _kl_

MDA OPEN
SSB3_OLR UPL_SSBUVSOLAROBS

16:00
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DI CONTINGENCYMET A STS-45 (BLU FD 06)
SITE DAY005 ' CDR PLT MS1 PS1 MCC

00:00- "_
(Ag)B6 • I [

AUTO/VERN MAffEUVER:SEP/C SCAN SEPlfE/B AEP21-EBAg(B6) HAN__VER: -ZLV -XVV

SEP]_6BC _K

V V -- MDA OPEN
AT c IORRI "

NSTN _ U_

J-TTM V SSBCLOTV
-L)A !

IT o1:oo-W
I A SSBM)ASU
0 E
S _p SEP',GBCT

MDA CLOSE

MAE_: AEP5B

C _ AEPSI_NAD
A 1 SEP rVA /N
= M_,LV_ER: -ZLV -XVV

fl IORB] MDA OPEN
T I R;7P, I SEP_6BC
SVV
T-A T I" 02:00- PLLEL_I_K_
I N S "r SSBUV EARTH ORS

H _-_T
S

l SEPt 6BC
-i I

03:00 - SEP tAA AEP2, -AA

C AEPI,HH_CA --

N

- SEPZ6BC

i Z MEAL MEAL MEAL MEAL
N
H

B S

=O I 04:00
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_CO-NT,%GE_N_YMET TA............. SYS: 45---(_B L_U-_FD 66) .................................................
RW SITE DAYOOSr CDR PLT MS.1 PS.I MCC

12:00--"_" _ --

I
0
S InRR I

I NLI I

z

H
T 13:00 -
S

I4:00-- SLEEP SLEEP SLEEP SLEEP

I ORBLI
I till I

k
V

l

v
V
I

i "lS..OOI IsVZx

_ 16:00
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CONTI_ENCYMET _ STS-45 (RED FD 07)
SITE DAYOOST MS2 MS3 PS2 MCC16:00 - _

Ag(B6)
AUTO/VERE

tIF IMU MNVRREQD
(PER MCC CALL)

I

IMNVR INU ALIGN ATT

, ASTAR PAIR (B1)/AUTO/VERN(18:35) INIT HNVR
I_Y_ ................

D WASTEWATERDUMP, step 3
K (ORB OPS,
R M 17:00-

L
V I

G ISOP_OTOT

ISOPpOTO

I8:OO' ISOP_OTO
(Ag)B6 ____Nf_U_._.:FAUST STARE

A9(B6) _8_IEU_B: IS013A (ORB OPS FS) T

lIORBI -

N T I AEP/WAKE

A C _ " ISOP_OTOX S LHUALIGN-S TR[ (ORB UPS)

_ Perform Steps 2 through 6I ISOP_OTO
S

19:00
3

B ISOP_OTO

C A9(B4) I

A
N

Ag(B6) S

1 SEPIOEA I

0 AEP3 -EA
A

20:00 _ _ :
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' " ' (BLU 07).CONTINGENCYMET , STS-45 FD
R SITE DAY 006 I
EW CDR PLT MS1 PSI MCC"'_'_ 04:00-- _"

!! D Ag(B6)I_ AHTO/VER
II B

SEP16BC: I
SEPIIAA AEP21-AAG

T
S 05:00"
T
I ionsv

sHH

SSI_ASU SEP],6BC

06:00 UELI_IK
MDA CLOSE

i STAR PAIR (SPECIAL PAIR)
"i M A/AUTO/VERN (06:09) In|t MNVR

U

_LT L_N___LIGN- S TRK (ORB OPS) TVg8

/ -- / {AB A]LHQI_IJT_G (DTO 623) _: -ZLV -XVVi ' " "_:'----JInRRI (ORB OPS FS, O_T_O_._) SEP16BC U_L, _]K_" MOA OP-EN

I P/TV13 SF.TUP (COMMCHECK) HAS,IV I _K

CT VT AV M N I (PHOTO/TV, _ SEPfVA SSBUV EARTHOBS
k S N L H 07:00 - o //_-Xs z

SEP_6BC

i
V

i l-I V EXER:IiS E [ [

1 I AEP8 4AG
• -t EXER ISE

1
4

- 08:00
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COm',_;ENC,MET _ STS-45 _ FD 07)
SITE DAYOOeT CUR PLT

i A9_8_,_0-, HSl PSI HCC
Z

= OG _HF MODE - OFF EXE_ISE
PRIVATEMEDICALCONFERENCE

CREWCONF
CREWI1) _11) II1

09:00- HANDOVER:BLUETO RED HANGOVER:BLUETO RED HANGOVER:BLUETORED BANDOVER:BLUETO RED

O
G
S

-If)RR l

i *lJ., i

(ORBors. _ (oReuPS _ (oeeups _ (oReOPS

I I lO:OO-V
SN

It

!

11:00-

IORBI/

Iln4,_..__JI. SLEEP SLEEP SIFrP _L_Cy

T •
$

[
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.CONTINGENCYMET" ,_ STS-45 (RED FD 08)
SITE DAYo06T MS2 MS3 PS2 MCC08:00- _

- J J 1[ORR I/.

- POST POST POST

rt|S S A

[[_i CREWCONF CREWCONF CREWCONF

-,-, T" T" T"AUTO/VERI

HANDOVER:BLUE TO RED HANOOVEB:BLUE TO RED HANDOVER:BLUE TO RED

_ o9:8o- IRED Fb-08 E-Z iJ[O-CKON P. 3-771 I
"_ _%/P

,I-_,,_.__ .l- AEP IADG SEP]6BCZ

= B/,PI" EXEI_I[ISE

V V 10:00- SSBC.IDTVTA
SN

I[

P/..T_V.15_]ET_(Bso8021 I
--_ (PHOTO/TV, P/TV SCENES} AEP'.HHC AEP8 ADG

I -, r
D

._ ._oo-
•I ORBI/.

Z I]n41 _TJ.0_A A_.=A_ (DSO 802) EDI_U_AL AC,]_(OSO 802)
___ _ (PHOTO/TV, P_.T.Y__.,_ML_) (PHOT0/TV, P_/_T¥__E_IE_)

- P/TV Scene 15 P/TV Scene 15

" IT
S

[
SSBM_ASU ,

12: O0 AEPI,HHC 5 EP6_AKE
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CONTINGENCYMET _ STS-45 (RED FD 08)
SITE DAY005_ MS2 MS3 PS2

MCC

12:00 -- I

I _ A9{B6) U_INK
MDA CLOSE

-- AUTO/VER_ AEP)HHC SEP61AKE

•Ii MANEUVER: SEP8

MANEUVER: -ZLV $˜�SEP_6BC

iORBl
I

!luh !
ISOP_OTO V_ESTIBLLLL_ (DSO 604)L

= V (BIOMED, _$]

V ISO_OTO
LLELINK
SSBUV CAL

ISO_OTO SEP16BC
(A9)B6 T MA_: FAUST STARE -

A9{56}

14:00- [i _EU_ER: -ZLV +XVV

tIORB[J
llUh I

= i
V

MEAL

y.!SUALFV_£TON TE_TER-2
(PLOPS, F_T_-_I_]

15:00"

Ag(B6)

MANEUVER: FAUST SCAN (ATL)
(A9)56 S N(T)TE:Modify DAP per ATL

I J
D A9{B6) - RK _ MANEU.V_ER:-ZLV +XVV MEAL i4EAL

R.M IORBI

_ L,,,,---
TS

r

16:00 ..................................
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CONTINGENCYMET A, STS-45 (BLU FD 08)
k SITE DAY006T CDR PLT MSI PSI MCC

_0:00 ""

IIORB lJ FC_HE_KOUT FC_S_CH[_OU!
....... (ORB OPS, GJ_LC]

]-Ts T _ . (ORB OPS, G_C]
IE c _ (2c._) (2c_)

S

D
G
S
I

21:00

Z

BG_LH__.TFIRE TEST RC_ T_IR_

(ORB OPS, IR_) (2 Cmn) (ORB OPS, RCS_ (2 Cmn)
I 1

Config DAP: A/AUTO/VERN Config DAP: A/AUTO/VERN
A9(B4)

.if

AFT _ONTROLLER C.TO
M (ORB OPS, Em_)

3 N L I ORBI y
) H X _ (ORB OPS, R]_,_L} (ORB OPS,

,' --' , 1= HANDOVER: RED TO BLUE HANDOVER: RED TO BLUE HANDOVER: RED TO BLUE HANDOVER: RED TO BLUE

22:00- I A_PU_O(_L_FF (On MCC Cue) I_ffFQ_R_REW

!-

-- Z
L

EF_F_ METABOLISM (OSO 608) I
i _BIOMED_ _b AEP HHC SEP8_VL

V C y A9 T _: -_XLV+ZVV
A T T
N_. S T MANEUVER: -ZSI

--- I (Ag)B4

T

_i,o_ _E_?UTv_ EXE_'II_E_- 00700:00
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-_ CONTINGENCY MET A STS-45 (BLU FD 08)
ER_w SITE DAY 007 I CDR PLT MS1 PSl MCC

(A9)B4 (ORB-OPS, E__L._]
AUTO/VERfi " SSBUV SOLAR 08S

y_I_UAL _(__T E_
(PLOPS, Y_FT-I_

MDA CLOSE

A9(B4) MA_EJ_/ER:AEPSLIM

CAB AIR MQN!!QRI_Cx(DTO 623) AEP5_LIM
A (6RB6PS FS, OT_ AEP]HHC

q!

G 05:00 1 T _E___H_R: -ZSI
T (A9)84

s__n,_. I
_L

C
TN

Ag(B4)Z
F • MNVR II_tQAL]_ ATT

-- -STAR PAII_ (D2)---- Change OAPB to B6 I

A/AUTO/VERN (06:09) In|t NNVR_: FAUSTSTARE I(Ag)B6

S 1HU ALIGN - S TRK (ORB OPS) t

g -- R
T IORBI . 1
S

]_ AB(B6_ 1
_ LO_tL,SI/_N__C_81,S.S_-:CgO55_

(ORB OPS FS, ATLA_J
VCv 07:00- ,S
TTA [.

x TT_z Ag(,B4)_T

Z D.UA_LSHIFTPRE-SLEEP
SS

I T (or8oPs,I_Ls_

Ii D_AL _HIFT PRE-SLEEP DQAL SHIFT PRE-SLEEP D_AL_HIFT PRE-SLEEP

Ag(B4) MAI__EUVER:FAUST STARE (ORB OPt, _- -(ORB OPS,-CRE_- -(OF{BOPS, _REW_

i ___C.hange D_AP__TBto B6

(A9)86 DQAL_SHIFT PRE-S.LEEP
(ORB OPS, REC_RE_

08:00 I
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CONTmGE.CYMET _ STS-45 (RED FD 09)
S,TE OA_00,_ MSZ MS3 PSZ MCC

i o8:oo-'_ I I IS<EEP SLEEP SLEEP
/

o ,ooj I
T HANDOVER: BLUE TO RED HANDOVER: BLUE TO RED HANDOVER: BLUE TO RED

Ag(B4)

AUTO/VEI S

D I (A9)B6 T POST ILEEPGO

S S A9(B6} i I POST LEEP POST _LEEP

/!ii_J Change DAP B to B4

z (Ag)B4
= POST _LEEPIO:O0 -

_E_C STI_LPH_ TO_T_Q(DTO 648)

Stow camr " SSBUV DATA XFER

z _S_BUy_ADEAC_ Pt,_LINK

-- Ag(B4) T MA__E_R: FAUST STARE (PLOPS, _SB_y) I SSBUV DEACT
Change BAP B to B6 I

, (A_o_ _ __D__Z__BL_CK_._a__]
i

_ST_W
0 _ (PLOPS, GAS)
S --- A

lnRRl _ R V!_UA_L__U_CT_IOH__gS!ER:X
_!?{'_ _ __ (PLOPS, VFT-II_ SEPI_CFL

z Ag(B6) F M_: -ZLV -XVV
z

VTR STOW (DTO 633)
L STOW DEMONSTRATION

H V VTR K_BAND A_T_FRI_TIQN
T (ORB OPS, D_28]

V _REX__TOW

12:00 I (PLOPS, _ L
3-91 FLT PLN/45/FIN 01131192
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T A
o CONTIN_ENCVMET T STS-45 (RED FD 09)

SITE DAY007T MS2 MS3 PS2 MCC

AUTO/VERt

I
STOWQUICKDONmasks

AABJ_LII_LL_EYAL(oso6111
(BIOMED, _)
MICROBIAL AIR AMPLER

I ORR I

: : :-:__.__ PL OI_ACT PL ACT
z

13:00 -

HEAl

MEAL MEAL

014,015,016:F RJD LOGIC DRIVER (sixteen) - ON
-- I--- MNVR (TRK} PTC ATT
-- | TG-4 BV-5

J P-270 Y=O 0M=270
B/AUTO/VERN (14_00) Intt TRK

(Ag)B6 Change DAP A to AZ14:00-
A2(BG) 0.4 DEG/SEC PT¢ Step 2 (ORB OPS) CABIN CONFIG/STOW

__ P_L_T_ (STL)
IORRI (PHOTO/TV, P/TV SCENES) AS time permits, perform
!i9_. _ PRE-DEORBIT PREP ACTIVITIES[_ p3-95

z
= ___T_YIZ_AC_(STL

(PHOTO/TV, P/TV SCENES) $_L E_T_RRy_EP
(PLOPS, TLTL)

G Photo document STL panelT

I
P

15_00- T CABIN CONFIG/STOW

CABIN CONFIG/STOW
Z

-- CABIN CONFIG/STOW

D
K

"R M IORR'----_ CAB TEMP- ful.l COOL

_ _ (SL ACT/D?CT, _E_T 16:00 CAB.TEMPCNTRL - OFF
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Attitude Timellne

I GMT/MET MNVR OPTION 1 DAP I E/S -IREF ATT/REMARKS EVENT
R= '0.00 PLBD OPEN ATT083/14:13:00 GMT TGT=2 A1 DSC 0.200 EARTHILVLH

21:58 8V=3 AUTOIDB AT 5.00 R 360 P=180.00 -ZLV _YVV

000/01:12:0020:58MET P=y=90.000.00 PRI DB RT 0.20 P 90 Y= 90.00

0M=270.00 A1 i STAR 1

2

083/15:11:00 GMT INRTL R=329.00 DSC 0.200 SUN PAIR AI IMU ALIGN

20:20 MNVR P=I05.00 AUTO DB AT 1.00 R 198 I -Y:33
000/02:10:00 MET Y= 46.00 VERN DB RT 0.02 P 991 -Z:19

19:20 ]

I i I
I I J ___

3 GMT TGT=12 I I i083/15:26:00 RA= 95.711 IAI DSC 0.200 SUN INRTL R=335.62 +X COAS CAL:

27:00 BV=I DEC= -52.668S IAUTO DB AT 1.00 R 199 P= 94.34 12, CANOPUS

000/02:25:00 MET P=0.0026:00 OM=231.00Y=0.00 'VERNIDB RT O'021P 93 i Y=37"12, ' ,
4 I

0.5001EARTHILVLHI R= 90.00 WATER DUMP

l

GMTITGT=2 81 IDSC083/15:36:00

41:12 8V=5 AUTOIDB AT 3.00 R 333 P=I00.00
000/02:35:00 MET P=160.00 PRI IDB RT 0.20 P 158 Y= 20.00

40:12 Y=350.00

0M=270.00 I 1

(AFTER COAS) I i
5 I I

083/15:42:00 GMT WHEN IN ATT, I
DAP TO BI/VERN i

000/02:41:00 MET I
DAP A TO A9 I

I DSC I6 (IN ATTITUDE) A9 I083/17:11:00 GMT TGT=2 0.200 EARTHILVLH R= 0.00 -YLV +ZVV

21:39 BV=5 AUTOIDB AT 2.00 R 270 P= 90.00

000/04:10:0020:39MET oM=P=Y=270"O090.000"O0 VERN DB RT 0.02l p 90 Y=270.00 COMM ATT.
i

7 A9 DSC 0.200 EARTHiLVLH --083/18:45:00 GMT TGT=2 R=180.00 -ZLV +XVV
55:00 8V=3 IAUTO DB AT 2.00 R 360 P= 0.00

000/05:44:00 MET P= 90.00 VERN DB RT O.02!P 90 Y= 0.00 ALAE, MAS
54:00 Y= 0.00

I0M=180.00

MNVR A9/LOAO 861 I I

8 I86 DSC 0.200 l083/19:43:00 GMT INRTL R=353.20 J SUN FAUST STARE:

50:16 MNVR P=106.80 AUTOIDB AT 1.001R 182 VIRGOP2
000/06:42:00 MET Y= 8.00 VERNIDB RT O.021P 107

49:16 II

9 I I I
_ _ 083/20:02:00 GMT TGT=2 IA9 IDSC 0.2001EARTHILVLH R=180.00 °ZLV +XVV
_ Z 12:07 BV=3 AUTOIDB AT 2.00 R 0 P= 0.00
_ 000/07:01:00 MET P= 90.00 IVERN DB RT 0.02 P 90 Y= 0.00 ALAE, HAS
_ 11:07 Y= 0.00 I I
_ 0M=180.00 I I I

!
_ 083/21:09:00 GMT INRTL R=324.90 I86 OSC 0.2001 SUN FAUST STARE:

21:04 MNVR P=333.80 IAUTO DB AT 1.00[R 38 TELESCOPIUM

000/08:08:0020:04MET Y= 1.40 IIIVERH DB RT 0.02 P 25

I11 I083/22:06:00 GMT INRTL R= 0.00 A9 DSC 0.200 SUN TRIM _URN
09:39 MNVR P= 0.00 {AUTO DB AT 2.00 R 113

000/09:05:0008:39MET ;*EXAcTY=ATTO'OOTBD* VERN DB RT O.021P 3 ATTITUDEDETERHINEDTOBE

12 'I I083/22:44:00 GMTilNRTL R=329.00 A9 DSC 0.200 SUN STAR PAIR A1 IMU ALIGN/
52:35 MNVR P=105.00 AUTO DB AT 2.001R 197 -Y:33 -Z COAS CAL

000/09:43:00 MET Y= 46.00 VERNIDB RT 0.02 P 99 -Z:19 19, SPICA

51:35 tl
*** ALL ATTITUDES IN MEAN OF 1950 *** 4-2 FLT PLN/45/FIN

_** PYR EULER SEQUENCE ***



Attitude Timeline

GMT/MET MNVR OPTION I IDAP E/S IREF ATT/REMARKS EVENT
I-- 083/23:07:00 GMT TGT=2 A9 DSC 0,200 EARTHILVLH R= 0.00 -ILV -XVV

18:46 BV=3 AUTO DB AT 2.00 R 0 I P=180.00000/10:06:00 MET P= 90.00 VERN DB RT 0.02 P 90 Y= O.OO _SR/SS: ATM, GRI17:46 Y= 0.00 !(ALAE, HAS)

OH= 0.00 I

MNVR A9/LOAD 86 I
2

084/01:04:00 GHT TGT=2 A9 DSC 0.200 LVLH R= 0.00 BIAS -ZLV -XVV

06:30 BV=3 AUTO DB AT 2.00 _ _ P=180.00 TDRS COHM000/12:03:00 MET P= 90.00 RT 0.02 , ,0

05:30 OM=330.ooY=O.O0 VERN DB Y= 30.00 ISO CHECKOUT

GMT TGT=2 IEARTH LVLH -ZLV -XVV
3

084/01:29:00 A9 DSC 0.2001 R= 0.00
31:30 BV=3 AUTO DB AT 2.001R 0 P=180.00 ISO CHECKOUT

4 I084/02:14:00 GMT TGT=2 A9 DSC 0.2001EARTH LVLH R=180.00 -ZLV +XVV
29:00 BV=3 AUTO DB AT 2.OOiR 360 P= 0.00

000113:13:00 MET P= 90.00 VERN DB RT O,021P 90 Y= 0,00 ALAE, GRILLE,
28:00 Y= 0.00 I ISO, HAS

0M=180.00 I5 I
084/02:59:00 GMT TGT=2 A9 DSC 0.2001EARTHILVLH R=180.00 +ZLV -XVV

03:14:00 8V=5 AUTO DB AT 2.00JR 180 P=180.00

000/13:58:0014:13:00MET Y=P=270"O00.00 VERN DB RT 0.02 P 90 Y= O.O0 ALAE,IsOATMOS,

0M=180.00 I
6

084/07:52:00 GMT INRTL R= 64.20 06 DSC 0.200 SUN FAUST STARE:
54:50 MNVR P=302.90 AUTO DB AT 1.001R 299 L1642

000/18:51:00 MET Y= 0.80 VERN DB RT 0.02 P 56
53:50

_-- 7 EARTH LVLH084/08:10:00 GMT TGT=2 A9 DSC 0.200 R=180:00 IS014
12:32 BV=5 AUTOIDB AT 2.00 R 0 P=284.20 BIAS +XLV +ZVV

000/19:09:00 MET P= 14.20 VERN DB RT 0.02 P 14 I Y= 0.00
11:32 Y= 0.00

IOM=IBO.O0

MNVR A9/LOAD B4

084/08:13:00 GMT WHEN IN ATT, COLLAPSE DB
DAP TO B4

000/19:12:00 MET

NEXT MNVR ON A9 I I 19 _IN ATTITUDE) 1 1
084/09:03:00 GMT TGT=2 A9 IDSC 0.200 EARTHILVLH R= 0.00 -ZLV -XVV

18:00 BV=3 AUTOIDB AT 2.00 R 360 P=180.00 SEPAC CHECKOUT

000/20:02:0017:00MET Y=P=90.000.00 IVERN DB RT 0.02 P 90 Y= 0.00 SR/SS:ATLASOPs)ATM'GRI
OH= o.0o

A9 0.200 EARTH IlO I084/11:30:00 GMT TGT=2 DSC LVLH R=180.00 -ZLV +XVV
45:00 BV=3 AUTO DB AT 2,001R 0 P= 0.00

000/22:29:0044:00MET OM=I80.ooY=P=90,000.00 VERN DB RT 0.02 P 90 Y= 0.00 ALAE, ISO, MAS

A9 IDSC 0.200 SUN
11

084/12:18:00 GMT INRTL R=101.90 FAUST SCAN:
31:47 MNVR P=209.30 AUTO DB AT 2.00 R 275 UVZZOA-B

000/23:17:0030:47MET Y= 6.80 VERN DB RT 0.02 P 148MNV A9/LOAD 86" I

12 GMT BEFORE SCAN, I i IIFAUSTRATECHANGESCAN
084/12:19:00 CHANGE DAP 86*
000/23:18:00 MET DSC VERN=O.08 I

IN ATT, DAP 06*
*** ALL ATTITUDES IN MEAN OF 1950 *** 4-3 FLT PLN/45/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

GMT/MET MNVR OPTION DAP E/S IREF AI¢/REMARKSI EVENT _I I "
084/12:33:00 GMT INRTL R=104.00 Bo DSC 0.0801 SUN _ SCAN MNVR

43:00 MNVR P=197.20 AUTO DB AT 1.001R 324

000/23:32:00 MET Y= 53.60 VERNIOB RT 0.02 P 12142:00

084/12:43:30 GMT WHEN IN ATT, I I DAP CHANGE

DAP TO A9 I000/23:42:30 MET
I
I

084/12:44:00 GMTISOLCON SUN -Z31 ATTITUDES

|CRISS-CROSS
000/23:43:00 MET

ORB OBS F-S

4

084/13:21:00 GMT INRTL R=170.60 A9 DSC 0.200 SUN -IS1:"

25:23 MNVR P= 96.90 AUTO DB AT 2.00 R _ SOLAR 085
001/00:20:00 MET Y= 65.80 VERN DB RT 0.02 P 0

24:23

I
s I

084/13:26:00 GMT WHEN IN ATT, I _APSE DB
DAP TO B4 I

001/00:25:00 MET
NEXT MNVR ON A9 J

I

tiNATTITUOE> I I I
6 A9 IDSC 0.2001EARTHILVLH R= 57.14 IAEPI084/13:53:00 GMT TGT=2

32 P= 90.2524 BV=5 AUTOIDB AT 2.001R I

001/00:52:00 MET P=170.00 VERNtDB RT O.021P 1681 Y= 11.69 I
24 Y= 6.10 ; I0M=302.30 i I , I I

I I {
7 I L084/14:05:24 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R= 90.00 AEP5LIM

08:13 8V=5 AUTO D8 AT 2.00JR 360 P= 90.00

001/01:04:24 MET P=160.00 IVERN DB RT O.02JP 160 Y= 20.00
07:13 Y= 0.00

0M=270.00

084/14:19:00 GHT;INRTL R=170.60 C 0 N -ZSI:

26:53 MNVR P= 96.90 _ SC,LAR OBS001/01:18:00 MET Y= 65.80 P 90

25:53 1 19 I
084/14:27:00 GMT WHEN IN ATT, I COLLAPSE DB

DAP TO B4 I
001/01:26:00 MET I

NEXT MNVR ON A9 I

_IN ATTITUDE> I J
lO I084/15:24:00 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R= 57.03 IAEP1

15 BV=5 AUTO DB AT 2.00 R P= 90.75 I

001/02:23:00 MET P=169.90 VERN DB RT 0.02 P Y= 11.5115 Y= 5.60
0M=302.40 I

A9 IDSC 0.200JEARTH LVLH 90.00 AEP5LIM
11084/15:35:56 GMT TGT=2 R=

38:45 BV=5 AUTO DB AT 2.00 R 360 P= 90.00

001/02:34:56 MET P=160.00 IVERNIDB RT O.021P 1601 Y= 20.00
37:45 Y= 0.00 I I

0M=270.00 I I
I I I

I

12084/15:51:00 GMT INRTL R=170.70 A9 IDSC 0.2001 SUN -ZSI:
59:17 MNVR P= 96.70 AUTO DB AT 2.00 R 0 SOLAR OBS

001/02:50:00 MET Y= 64.80 VERN DB RT 0.02 P 90

58:17 i 1I I
*** ALL ATTITUDES IN MEAN OF 1950 '** 4-4 FLT PLN/4!5/FIN

*_* PYR EULER SEQUENCE ***



Attltude T1mellne

GMT/HET MNVR OPTION I DAP E/S IREF ATT/REMARKS EVENT
f-" 084/16:01:00 GMT WHEN IN ATT, J COLLAPSE DB"

DAP TO B4 I001/03:00:00 MET
NEXT MNVR ON A9 I

I EARTH LVLH

I
(IN ATTITUDE) I

2
084/16:55:00 GHT TGT=2 A9 DSC 0.200 R= 56.94 AEP1

32 P= 90.29
06 BV=5 AUTO DB AT 2.00 I

001/03:54:00 MET P=170.00 VERN DB RT 0,02 1681 Y= 11.69

06 Y= 6.10 l
0M=302.50 I

I
3

i 0.200 EARTH LVLH

i

084/17:06:27 GMT TGT=2 A9 DSC R= 90.00 IAEP5LIM
09:17 BV=5 AUTOIDB AT 2.00 R 0 P= 90.00

001/04:05:27 MET108:17 Y=P=160"O00.O0 VERN DB RT 0.021P 1601 Y= 20.00
0H=270.00 I

l

4 t084/17:23:00 GMT IHRTL R=170.70 A9 DSC 0.200 SUN -ZSI:

31:46 MNVR P= 96.70 AUTO 08 AT 2.00 R 0 iSOLAR OBS

001/04:22:00 MET Y= 64.80 VERN DR RT 0.02 P 90

30:46 I

, I
084/17:32:00 GHT WHEN IN ATT, COLLAPSE DB

DAP TO 84

001/04:31:00 MET
NEXT MNVR ON A9

(IN ATTITUDE _
6 1 I I

084/18:25:30 GMT A9 iDSC O.2001EARTHILVLH R= 56.94 AEPI

37 8vo5 AUTOA,gOO,R Po90.72
001/05:24:30 MET P=170.00 VERN RT .02 P Y= 11.43

37 Y= 5.60
0M=302.50

I I I I
T I I If.--

084/18:37:00 GMT INRTL R=329.00 A9 IDSC 0,200 SUN ISTAR PAIR AI IHU ALIGN
51:31 MNVR P=105.00 AUTOID8 AT 2.00 R 197 -Y:33

001/05:36:00 MET Y= 46.00 VERN DB RT 0.021P 99 I -Z:19
50:31 I I

1 1
8 DSC 0.200 SUN084/18:57:00 GMT INRTL R=171.10 A9 -ZSI:

19:10:47 MNVR P= 96.20 AUTO DB AT 2.00 R 0 SOLAR OBS
001/05:56:00 MET Y= 62.80 VERN DB RT 0.02 P 90

06:09:47

9 I
084/19:11:00 GMT WHEN IN ATT, I COLLAPSE DB

DAP TO 84 I
001/06:10:00 MET I

NEXT MNVR ON A9 I

I I AEPI

(IN ATTITUDE> I I
lO I

084/19:56:00 GMT TGT=2 A9 DSC 0.200 EARTHILVLH R= 57.04
07 BV=5 AUTO DB AT 2.00 R 36 I P= 89.35

001/06:55:00 MET P=170.00 VERN DB RT 0.02 P 1681 Y= 12.28
07 Y= 7.20 t

0M=302.40

11 1 J084/20:07:30 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R= 90.00 AEPSLIM

10:20 BV=5 AUTOIDB AT 2.00 R 0 P= 90.00

001/07:06:3009:20MET OM=270.ooY=P=160"O00"O0 VERNiDB RT 0.02 P 160 Y= 20.00
I

12 l l-zsI:084/20:24:00 GMT INRTL R=171.10 A9 DSC 0.200 SUN

32:40 MNVR P= 96.20 AUTO DB AT 2.00 R 0 SOLAR OBS001/07:23:00 MET Y= 62.80 VERN DB RT 0.02 P 90

31:4o ,f I
'f- *** ALL ATTITUDES IN MEAN OF 1950 *** 4-5 FLT PLN/45/FIN

*** PYR EULER SEQUENCE ***



Attitude Timeline

GMT/MET HNVR OPTION I DAP I E/S IREF ATT/REMARKSJ EVENTi I I , , i
084/20:33:00 GMT WHEN IN ATT, I i [COLLAPSE DB

DAP TO B4

I I001/07:32:00 MET
NEXT MNVR ON A9

JA9 DSC

2 (IN ATTITUDE) [

084/21:26:00 GMT TGT=2 0,200 EARTHILVL.H R= 56.92 AEPI
18 BV=5 AUTOIDB AT 2.00 R 34 I P= 89.84

001/08:25:00 MET P=169.90 VERNIOB RT 0.02 P 1681 Y= 12.10

18 Y= 6.70 J I0M=302.50 I

3 A9 DSC J084/21:38:02 GMT TGT=2 0.200 EARTHILVLH R= 90.00 IAEP5LIM
40:52 BV=5 AUTO DB AT 2.00 R 360 I P= 90.00

001/08:37:0239:52MET OM=270.ooY=P=160"O00"O0 VERN OB RT 0.02 P 1601 Y= 20.00

4 l I084/21:55:00 GMT INRTL R=171.10 A9 DSC 0.200 SUN -ZSI:
22:03:46 MNVR P= 96.00 AUTO DB AT 2.0OAR I SOLAR OBS

001/08:54:00 MET Y= 61.90 VERNIDB RT 0.02 P 90
09:02:46 I

084/22:05:00 GMT WHEN IN ATT, J J LAPSE DB
DAP TO B4 1 I

001/09:04:00 MET JNEXT MNVR ON A9 !

(IN ATTITUDE) J J I6 IA9iosc0.2001EA TH,LVLNR°56.94,AEPI084/22:57:00 GMT TGT=2

Po893,
09 BY=5 AUTOIDB AT 2.00 I

001/09:56:00 MET P=170.00 VERN DB RT 0.02 Y= 12.28

F
09 Y= 7.20 I

0M=302.50 I
I I I

7 A9 DSC 0.200 EARTH LVLH084/23:08:34 GMT TGT=2 R= 90.00 AEP5LIM
11:25 BV=5 AUTO DB AT 2.00 R 0 P= 90.00

001/10:07:34 MET P=160.00 IVERNIDB RT 0.02 P 160 Y= 20.00
10:25 Y= 0.00 J

0M=270.00 I
J

8 I
084/23:24:00 GHT SUSIM ALIGNMENT I -ZSI ATTITUDES

VERIFICATION l
001/10:23:00 MET J

ORB OP8 F-S J

9 I
085/00:13:00 GHT INRTL R=171.10 A9 !DSC 0.200 SUN -ZSI:

19:19 MNVR P= 96.00 AUTO DB AT 2.00 R 0 SOLAR OBS
001/11:12:00 MET Y= 61.90 VERN DB RT 0.02 P 90

18:19 l

1 t
lO i J085/00:20:00 GMT WHEN IN ATT, COLLAPSE Dg

DAP TO B4 J
001/11:19:00 MET i

NEXT HNVR ON A9 I
t

_IN ATTITUDE) J I
11 J

085/00:27:00 GMT TGT=2 A9 DSC 0-2001EARTHILVLH R= 56.82 AEPI
19 BV=5 AUTO DB AT 2.00JR 34 J p= 89.87

001/11:26:0019 MET OM=302.60Y=P=169"906"70 VERN DB RT 0.02j p 168 Y= 12.10

12 A9 DSC 0.200 EARTH LVLH085/00:40:00 GMT TGT=2 R=180.00 +ZLV -XVV
52:24 BV=5 AUTO DB AT 2.00 R 180 P=180.00

001/11:39:00 MET P=270.00 VERN DB RT 0.02 P 90 Y= 0.00 ALAE, ISO,

51:24 Y= 0.00 j J J SEPAC0M=180.00 j

*** ALL ATTITUDES IN MEAN OF 1950 *** 4-6 FLT PLN/45/FIN

*** PYR EULER SEQUENCE ***



Attitude TimeLine
GMT/MET MNVR OPTION DAP I E/S IREF ATT/REMARKS I EVENT

i- I I I i
085/03:29:00 GMT INRTL R=199.60 A9 IDSC 0.2001 SUN I FAUST SCAN:

37:11 MNVR P=276.90 AUTO DB AT 2.00 R 157 NGP2A-B

001/14:28:0036:11 MET Y= 43.50 VERN DB RT 0.02 P 81 II

MNV A9/LOAD B6* I 1 11 FAUST085/03:30:00 GMT BEFORE SCAN, i SCAN
CHANGE DAP B6* I I RATE CHANGE

001/14:29:00 MET DSC VERN= .144

IN ATT, DAP B6* !
I

(BEFORE SCAN) I

B6 DSC 0.144 SUN i085/03:38:00 GHT INRTL R= 0.00 SCAN MNVR
55:58 MNVR P=270.00 AUTO DB AT 1.00 R 360 I

001/14:37:0054:58 MET Y= 66.60 VERN DB RT 0.02 P 86 II
I

EARTHILVLH085/03:57:00 GMT TGT=2 !A9 DSC 0.200 R=180.00 -ZLV +XVV
04:08:29 BV=3 iAUTO DB AT 2.00 R 3601 P= 0.00

001/14:56:00 MET P= 90.00 VERN DB RT O.021P 90 I Y= 0.00 ALAE, GRILLE,
15:07:29 Y= 0.00 I ISO, MAS

0M=180.00 I
I

5
085/04:55:00 GHT INRTL R=199.50 A9 DSC 0.200 SUN I FAUST SCAN:

05:07:29 MNVR P=304.20 AUTO DB AT 2.00 R 190 NGP2A-B W/90

001/15:54:0016:06:29MET Y=316.90 VERN DB RT 0.02 P 68

6 MNVRAg/cNKB6* I II085/04:56:00 GMT BEFORE SCAN, FAUST SCAN

, CHECK DAP B6* 1 1 RATE CHECK

001/15:55:00 MET DSC VERN= .144
IN ATT, DAP B6*

_-- 7 _BEFORE SCAN) I II ! II
085/05:08:00 GHT INRTL R=180.00 B6 DSC 0.144 SUN SCAN HNVR

25:58 MNVR P= 90.00 AUTOIDB AT 1.00 R 356
001/16:07:00 MET Y= 23.40 VERN DB RT 0.02 P 90 I

24:58 II

B i I085/05:27:00 GMTITGT=2 A9 DSC 0.200 EARTH LVLH R= 0.00 -ZLV -XVV
33:21 i BV=3 IAUTOIDB AT 2.00 R 0 P=180.00

001/16:26:0032:21HETi oH=Y=P=90.000.000.00 VERN DB RT 0.02 P 90 Y= 0.00 SEPAC9
085/06:48:00 GHT TGT=2 A9 DSC 0.2001EARTH LVLH R= 0.00 IS013A/B ROT:

58:00 BV=S AUTO DB AT 2.00 R 90 P= 90.00 INITIAL ATT

001/17:47:00 MET P= 0.00 VERN DB RT 0.02 P 90 Y= 90.0057:00 Y= 90.00 +YLV +ZVV
OM= 90.00

I0085/06:49:00 GMT IS013A/B 1 1 1 1

ROTATIONS i tl

001/17:48:00 MET I

ORBIT OPS F-S 1

A9 DSC I JFAUST SCAN:
1

085/07:58:00 GMT INRTL R= 31.80 0.200 SUN
08:08:45 MNVR P= 66.00 AUTO DB AT 2.00 R 153 I P3HYDBIA-B

001/18:57:00 MET Y= 21.00 VERN DB RT O.02P 68 I
19:07:45 L

MNVR A9/MOD B6* J
12 I

085/07:59:00 GMT BEFORE SCAN. FAUST SCAN

CHANGE DAP B6* RATE CHANGE001/18:58:00 MET DSC VERN= .225

_IN ATT, OAP B6* /

***(BEFOREALLATTITUDESSCAN) IN MEAN OF 1950 *** 4-7 FLT PLN_45/FIN
f

*** PYR EULER SEQUENCE ***



Attitude TimeLine
GMT/MET MNVR OPTION DAP E/S IREF ATT/REHARKS I EVENT

I I i

085/08:10:00 GNT INRTL R=180.00 B6 DSC 0.225 SUN SCAN MNVR
21:00 HNVR P= 90.00 AUTO DB AT 1.00 R 3601

001/19:09:00 NET Y=293.80 VERN DB RT 0.02 P 94 I
20:00 I I

DSC i (085/08:21:30 GMT TGT=2 A9 0.200 EARTH LVLH R= 0.00 IS313A/B ROT:29:.9By=, .OTOo.AT2OOR901 Po9000 ATT
001/19:20:30 MET P= 0.00 VERN DB RT 0.02 P 90 I Y= 90.00 _(+YLV

28:49 Y= 90.00 +ZVV
OH= 90.00 I

l
I

085/08:22:00 GMT IS013A/B
ROTATIONS

001/19:21:00 METI

ORBIT OPS F-S
I

' II085/09:31:00 GMT INRTL R=126.00 DSC 0,200 SUN FAUST SCAN:
40:22 HNVR P=306.00 AT 2.00 R 205_ P3HYDBIA-B W/90

001/20:30:00 MET Y= 52.50 RT 0.02 P 65

39:22 I
HNVR A9/HOD 66'

5
085/09:32:00 GHT BEFORE SCAN, ) FAUST SCAN

CHANGE DAP B6* I RATE CHANGE
001/20:31:00 MET; DSC VERN=O.027

fIN ATT, DAP B6*
I

(BEFORE SCAN) I

6 B6 I085/09:44:00 GMT INRTL R=157.80 DSC 0.027 SUN SCAN MNVR
57:56 MNVR P=270.40 AUTO De AT 1.001R 202

001/20:43:0056:56MET Y= 67.10 VERN DB RT 0.02 P

85

I

A9 DSC 0.2001EARTH LVLH
7

085/09:59:00 GMT TGT=2 R= 0.00 -ZLV -XVV
10:12:05 BV=3 AUTO DB AT 2.00 R 0 P=180.00

001/20:58:0021:11:05MET oM=Y=P=90.000.000.00 VERN DB RT 0.02 P 90 Y= 0.00 SR/SS:(ATLASOPs)ATH'GRII I

8 t LVLH

085/12:27:00 GHT TGT=2 A9 DSC 0.200 EARTH R=171.92 SCAN:
36:57 BY=5 AUTOIDB AT 2.001R 278 P=269.91 INITIAL ATT

001/23:26:00 MET P= 48.60 IVERNID8 RT 0.02 P 83 Y=276.99

35:57 Y=280.60 ! !

0M=130.90 I
HNVR Ag/HOD B6* t I

9 I I I
085/12:28:00 GMT BEFORE SCAN, I _ SEP/C SCANCHANGE DAP B6* | RATE CHANGE

001/23:27:00 MET DSC VERN=O.033 1 1 IIN ATT, DAP B6*

(BEFORE SCAN I 0.053 EARTH LVLH [
10

085/12:40:00 GMTiTGT=2 86 Iosc R=181.73 ISCAN MNVR
44:54 BV=5 ]AUTO D8 AT 1.001R 268 P=270.01 I

001/23:39:00 HET P=346.71 VERN DB RT O.02_P 83 Y=277.24 I

43:54 Y=277.44 I I0M=193.40 J

11
085/12:45:00 GMT WHEN IN ATT, RESET DAP B6

RESET DAP B6
001/23:44:00 MET DSC VERN= 0.2

IN ATT, DAP A9

tiN ATTITUDE)

12085/12:46:00 GHT TGT=2 A9 DSC 0.200 EARTHJLVLHI R= 0.00 -ZLV -XVV
56:27 BV=3 AUTO DB AT 2.00 R 0 I P=180.00

001/23:45:00 NET P= 90.00 VERN D8 RT O.02'P 90 I Y= 0.00 SR/SS: ATN, GRI

55:27 OM=Y= 0.00000 I ) I'(ATLAS OPS)=
*** ALL ATTITUDES IN MEAN OF 1950 *** 4-8 FLT PLN/4./FIN
_** PYR EULER SEQUENCE ***



Attitude Timellne

OMT,.ET MNVROPTXO.I OAP iE,SlREFATT, EMARKSIEVEHT
085/14:04:00 GMT TGT=2 A9 IDSC 0.200IEARTHJLVLH R= 50.00 IAEPSB

08:10 BV=5 AUTO DB AT 2.00 R 3101 P=180.00
002/01:03:00 MET P= 90.00 VERN DB R10.02IP 90 Y= 0.00

07:10 Y=310.00 I

OM= 0.00 .It ! 0.2001EARTHILVLH -ZLV
2

085/14:21:00 GMT TGT=2 JA9 DSC R= 0.00 -XVV

25:10B =5 08AT2O0,R0 Po180001
002/01:20:0024:10MET oM=P=Y=90.000.000.00 D8 RT 0.02 P 90 Y= 0.00 ISR/SS:{ATLASOPs)ATM"GRI

3 A9 DSC 0.200 SUN085/18:39:00 GMT INRTL R= 67.70 SPECIAL PAIR SPECIAL
50:05 MNVR P= 92.50 AUTO DB AT 2.00 R 107 -Y:I9 IMU ALIGN

002/05:38:0049:05MET Y= 7.20 VERN DB RT 0.02 P 94 PR-Z:21LOS2/05:54 AND FAUST OBS
4 i

085/18:56:00 GMT TGT=2 A9 DSC 0.200 EARTHILVLH R= 0.00 -ZLV -XVV
19:02:07 BV=3 AUTO DB AT 2.00 R 0 l P=180.00

002/05:55:00 MET P= 90.00 VERN DB RT 0.02 P 90 I Y= 0.00 SR/SS: ATM, GRI
06:01:07 Y= 0.00 I (ATLAS OPS)

OM= 0.00 J
s I

085/23:00:00 GMT TGT=2 AuA9ToDSC 0.200 EARTH LVLH R=157.49 iSEP/C SCAN:10:15 BV=5 DB AT 2.00 R 293 P=270.09 INITIAL ATT

002/09:59:0010:09:15MET Y=305.20P=36.20 VERN DB ST 0.02 P 62 Y=297.72
0M=138.20

MNVR A9/MOD 86" I J I

6 J I085/23:01:00 GHT BEFORE SCAN, I SEP/C SCAN

CHANGE DAP 86* 1 i RATE CHANGE

002/10:00:00 MET DSC VERN= .039
IN ATT, DAP 86*

I
(BEFORE SCAN)

I

7 86 DSC 0.039 I J085/23:14:00 GMT TGT=2 iEARTH LVLH R=169.06 SCAN MNVR
18:59 BV=5 AUTO 0B AT 1.001R 2811 P=270.05

002/10:13:0017:59MET OM=I56.70Y=298"80P=20.70 VERN DB RT 0.02 P 63 ill Y=296.79 L

085/23:19:30 GMT WHEN IN ATT, RESET DAP B6
RESET DAP 86

002/10:18:30 MET DSC VERN= 0.2 I

(IN ATTITUDE) J
9 I I

085/23:20:00 GMT TGT=2 AQ JDSC 0.200JEARTHJLVLH R= 0.00 -ZLV -XVV
30:48 BY=3 AUTOJDB AT 2.00JR 0 J P=180.00

002/10:19:00 MET P= 90.00 VERNIDB RT 0.02 P 90 Y= 0.00 ATMOS, GRILLE
29:48 Y= 0.00 I

OM= 0.00 i J
l

10 iA9 DSC O.200IEARTHLVLH R=180.00 -ZLV ×�Í#085/23:43:00 GMT TGT=2
58:00 BV=3 AUTO DB AT 2.001R 0 P= 0.00

002/10:42:0057:00MET OM=180.ooY=P=90.000.00 VERN DB RT 0.02 P 90 Y= 0.00 ALAE, ISO, MAS

IDSC 0.200 EARTH !
11 J
086/00:45:00 GMT TGT=2 A9 I LVLH R= 0.00 SEP5

01:00:00 BV=5 AUTOIOB AT 2.00JR 0 P=210.00

002/11:44:0059:00MET oM=Y=P=60.000.000.00 VERNJDBjjRT 0.02 P 60 Y= 0.00I
12 I t

086/01:06:00 GMT TGT=2 A9 IDSC 0.200JEARTH LVLH R= 0.00 BIAS +XLV -ZVV
11:55 BV=5 AUTO DB AT 2.00 R 270 P=270.00

002/12:05:00 MET P= 0.00 VERN DB RT 0.02 P 40 Y= 40.00 ISO

I0:55 oM=Y=320"O00.O0 '!J J Jl TDRS COMM
*** ALL ATTITUDES IN MEAN OF 1950 *** 4-9 FLT PLN/45/FIN
"** PYR EULER SEQUENCE ***



Attitude TimeLine

OAP E/8 _IREF ATT/REMARKSII EVENTGMT/MET MNVR OPTION I II

086/02:40:00 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R=180.00 -Z +XVV
82:40 BV=3 AUTO DB AT 2.00 R 360 P= 0.00

002/13:39:0051:40MET Y=P=90.000.00 VERN DB RT 0.02 P 90 Y= 0.00 ALAE,MAsGRILLE,

0M=180.00 1 I
z I

086/03:37:00 GMT INRTL R=319.30 IA9 DSC 0,200 SUN I [FAUST SCAN:
44:35 MNVR P= 89.10 AUTO DB AT 2.00 R 2171 IHYI)RB2B-A

002/14:36:00 MET Y= 48.40 VERN DB RT 0.02 P 87 I

43,35 I I
MNVR A9/MOD B6* I I3 , I

086/03:38:00 GMT BEFORE SCAN, I FAUST SCAN
CHANGE DAP B6* I RATE CHANGE

002/14:37:00 MET INDSCATT,VERN=O'O18DAPB6* I i(BEFORE SCAN)

B6 DSC 0.018 I SUN
4

086/03:46:00 GHT INRTL R=345.00 SCaN MNVR
04:05:07 MNVR P= 81.50 AUTO DB AT 1.00 R 197

002/14:45:00 MET Y= 51.00 VERN DB RT 0.02 P 82

15:04:07 1
I

5 I I I
086/04:07:00 GMT TGT=2 A9 IDSC 0.200 LVLH R=180.00 I-ZLV +XVV

19:10 BV=3 AUTOIDB AT 2.00 P= 0.00 ALAE,
002/15:06:00 MET P= 90.00 VERNIDB RT 0.02 Y= 0.00 ISO, MAS

18:10 Y= 0.00 I

0M=180.00 DSC I i
6

086/05=06:00 GMT INRTL R=210.10 IA9 0.200 SUN IFAUST SCAN:15:41HNVR.220.10 AUTOIOBAT200,R183 IHYORB2BA /90
002/16:05:00 MET Y= 30.20 VERN DB RT 0.02,1P lZ7 I,

14:41 I I
, I

086/05:07:00 GMT BEFORE SCAN, SCAN
CHECK DAP B6* RATE CHECK

IN ATT, DAP B6* I

(BEFORE SCAN t 1 I

B I I086/05:17:00 GHT INRTL R=191.90 B6 DSC 0.018 SUN I SCAN HNVR
36:08 MNVR P=242.50 AUTOIDB AT 1.00 R 188

002/16:16:00 MET Y= 37.40 VERN{DB RT 0.02 P 107

35o8 II
9 II

086/05:36:30 GMT WHEN IN ATT, I RESET DAP B6
RESET DAP B6 I

002116:35:30 MET DSC VERN=0.2 IIN ATT, DAP A9

_.ATT_TUOE>1 I10
086105:37:00 G.TITGT=Z IA9 IDSC 0.200 EARTHILVLH R=180.00 -ZLV +XVV

47:39 BV=3 AUTOIDB AT 2.00 R 3601 P= 0.00

002/16:36:00 MET P= 90.00 VERN DB RT 0.02 P 90 ! Y= 0.00 ALAE, ISO, HAS
46:39 Y= 0.00 I0M=180.00

I I I I
11 I I I

086/06:35:00 GMT INRTL R=200.70 B6 DSC 0.200 SUN I FAUST STARE:
45:32 MNVR P=263.20 AUTO OB AT 1.001R 165 VZRGOM87

002/17:34:00 MET Y= 70.40 !VERN OB RT 0.02 P 87 I
44:32 I I

A9 osc0.200 I12
086107:05:00 GMT TGT=2 EARTH LVLH R=180.00 -ZLV +XVV

16:42 BV=3 AUTO DB AT 2.00 R 360 P= 0.00

002/18:04:00 MET P= 90.00 VERN 08 RT 0.02 P 90 Y= 0.00 AI.AE, ISO, HAS

 ,.yooo I IIOH:lSO.O0

*** ALL ATTITUDES N MEAN OF 1950 *** 4-10 FLT pLN/4!_/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

,_ GHT/MET MNVR OPTION DAP
1 I I I E/S IREF ATT/REMARKS EVENT

086/08:07:00 GMT INRTL R=351.30 B6 DSC 0.200 SUN I FAUST STARE:
16:50 MNVR P= 48.10 AUTO DB AT 1.00 R 180 CENTAURUS

002/19:06:00 MET Y=357.60 VERN DB RT O.021P 51
15:50 I

A9 DSC I !I i
2

0.200wEARTH,LVLH R= 0.00 IS013A/B ROT:086/08:33:00 GHT TGT=2
38:15 BV=5 AUTO DB AT 2.OO_R 90 P= 90.00 INITIAL ATT

002/19:32:00 MET P= 0.00 VERN DB RT O.021P 90 Y= 90.00
37:15 Y= 90.00 +YLV +ZVV

OH= 90.00

3
086/08:34:00 GHT IS013A/B

ROTATIONS
002/19:33:00 HET

ORBIT OPS F-S

4 AUTO
086/09:39:00 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R= 85.11 DUMP

49:11 BV=5 DB AT 2.00 R 303 P=105.79
002/20:38:00 HET P=17D.O0 IVERN DB RT O.021P 162 Y= 8.67

48:11 Y=345.00 I I

0M=275.00 I II I5 I
086/11:11:00 GMT INRTL R= 81.60 B6 DSC 0.2001 SUN I FAUST STARE:

23:02 MNVR P=337.80 AUTO DB AT 1.00 R 228 PKS0745

002/22:10:0022:02MET Y= 31 .10 VERN DB RT 0.02 P 32
I !

!1 0.2001EARTH LVLH
6

A9 IDSC R=180.OO IS014086/11:41:00 GMT TGT=2
43:54 BV=5 AUTOIDB AT 2.00 R 360_ P=283.67 BIAS +XLV +ZVV

002/22:40:00 MET P= 13.67 VERN DB RT 0.02 P 14 I Y= 0.00
42:54 Y= 0.00 iOM= 180.O0

MNVR A9/LOAD B4I I I
_- 7 l I

086/11:45:00 GMT WHEN IN ATT, I COLLAPSE DB
DAP TO B4 I

002/22:44:00 MET
NEXT MNVR ON A9

(IN ATTITUDE) I I

8 AUTO EARTHI LVLH
086/12:22:00 GMT TGT=2 A9 DSC 0.200 R= 0.00 -ZLV -XVV

37:00 BV=3 DB AT 2.001R 360 P=180.00
002/23:21:00 MET P= 90.00 IVERN DB RT 0.02 P 90 Y= 0.00 SR/SS: ATM, GRI

36:00 Y= 0.00 J J J J(ATLAS OPS)

OM= 0.00 l J IJ
9 I I I

086/14:11:00 GMT TGT=2 A9 DSC 0.2001EARTHILVLH R= 50.00
15:10 BV=5 AUTO DB AT 2.001R 310 P=180.00

003/01:10:00 HET P= 90.00 IVERNIDB RT 0.02 P 90 Y= 0.00
14:10 Y=310.00 I I

oM: o.oo ,J Il l1o
IEARTHILVLH R= 0.00 -ZLV -XVV086/14:28:00 GMT TGT=2 lAg IDSC 0.200

32:1o BV:3 IAUTOIOBAT2.00 o j P:180.oo003/01:27:0031:10MET oM=Y=P=90.000.000.00 VERN DB RT 0.02 0 I Y= 0.00 I(ATLASSR/SS:OPs)ATM'GRI
I I I I

11 A9 JDSC o.2ooj
I

086/18:47:00 GMT INRTL R=206.60 SUN SPECIAL PAIR SPECIAL
56:26 MNVR P=246.00 AUTO DB AT 2.0Q R 175 -Y:12 IMU ALIGN

003/05:46:0055:26MET Y= 60.60 VERN DB RT 0.02 P 96 IPR-Z:IO3LoS3/06:10 AND FAUST OBS

12 A9 IDSC o.2ool086/19:03:00 GMT TGT=2 EARTH LVLH R= 0.00 -7LV -XVV
14:09 BV=3 AUTOIDB AT 2.00 R 360 P=180.00

003/06:02:00 MET P= 90.00 VERNIDB RT 0.02 P 90 Y= 0.00 SR/SS: ATH. GRI
13:09 Y= 0.00 l I l (ATLAS OPS)

OM= 0.00 I I II I
*** ALL ATTITUDES IN HEAN OF 1950 *** 4-11 FLT PLN/45/FIN
*** PYR EULER SEQUENCE ***



Attitude Timel_ne

1 GMT/HET MNVR OPTION ] IDAP E/S _IREF ATT/REMARKS EVENF

086/23:06:00 GMT TGT=2 A9 IDSC 0.200 EARTHILVLH R=157.45 SEP/C SCAN:
16:26 BY=5 AUTO DB AT 2.00 R 292 P=269.92 INITIAL ATT

003/10:05:0015:26MET Y=307.80P=32.20 VERN DB RT 0.02 P 59 Y=301.24
0H=141.40

MNV A9/LOAD B6*
2

086/23:07:00 GMT BEFORE SCAN, SEP/C SCAN
CHANGE OAP B6* RATE CHANGE

003/10:06:00 MET DSC VERN= .042
IN ATT, DAP B6*

3 (BEFORE SCAN) 86 IDSC086/23:20:00 GHT TGT=2 O.0421EARTH LVLH R=169.59 SCAN MNVR

24:58 BV=5 AUTO DB AT 1.001R 2801 P=270.00
003/10:19:00 MET P= 18.80 IVERNIDB RT O.02]P 62 Y=297.97

23:58 Y=299.70
0M=158.60

4

086/23:25:30 GMT WHEN IN ATT, RESET DAP 86
RESET DAP 86

003/10:24:30 MET DSC VERN= 0.2
IN ATT, DAP A9

(IN ATTITUDE) I5 I

086/23:26:00 GMT TGT=2 A9 DSC 0.200 EARTHILVLH R= 0.00 -ZLV -XVV
36:53 BV=3 AUTO DB AT 2.00 R 3601 P=180.00

003/10:25:00 MET P= 90.00 VERN DB RT 0.02 P 90 I Y= 0.00 ATMOS, GRILLE
35:53 Y= 0.00 I

OM= 0. O0 I
t

6 I
086/23:52:00 GMT TGT=2 A9 DSC 0.200 EARTHILVLH R=ISO.O0 ���Z�-XVV

087/00:07:00 BY=5 AUTO DB AT 2.00 R 180 P=180.00

003/10:51:0011:06:00 MET oH=Y=P=270"O0180.0"O000 VERN DB RT 0.02 - -- Y= 0,00 ALAE, ISO
I t I

7 I t I
087/00:46:00 GHT TGT=2 A9 DSC 0.200 EARTHILVLH R= 0.00 SEP6

01:01:00 BV=5 IAUTO 08 AT 2.00 R 0 P=150.00
003/11:45:00 MET P=120.00 IVERN DB RT O.021P 1201 Y= 0.00

12:00:00 Y= 0.00 I I I
OH= 0.00 i I I

i I q I
8 I I I I

087/01:06:00 GMT TGT=2 IA9 IDSC O.2001EARTHILVLH R= 0.00 +YLV -ZVV
17:33 BV=5 IAUTOIDB AT 2.001R 90 I P=270.00

003/12:05:00 MET P= 0.00 ]VERNIDB RT O.021P 90 [ Y=270.00 ISO
16:33 Y= 90.00o :27ooo I 1 1 TORSCOMM

9 I. I 1
087/02:49:00 GMT TGT=2 A9 IDSC O_2001EARTHILVLH R=180.00 -ZLV +XVV

59:00 BV:3 AUTO DB AT 2,001R 0 I P: 0.00
003/13:48:00 MET P= 90.00 VERN DB RT O;021P 90 I Y: 0.00 ALAE, GRILLE,

58:00 Y= 0.00 I ISO, MAS

oM:1800o I I 1 I
lO I I I I

087/03:43:00 GHT INRTL R=358.60 186 _DSC 0,2001 SUN I FAUST STARE:

52:26 HNVR P=I09.20 IAUTO DB AT 1.00_R 159 NGPKMI
003/14:42:00 MET Y= 69.80 VERN DB RT O.02!P 92

51:26 I I

11 I I 1
087/04:12:00 GMT TGT=2 IA9 DSC 0,200 EARTH]LVLH R=180.00 -ZLV +XVV

25:00 BV=3 IAUTO DB AT 2.00 R 360{ P= 0.00

003/15:11:00 MET P= 90.00 IVERN DB RT O.021P 90 I Y= 0.00 ALAE, ISO, MAS
24:00 Y= 0.00 I i

OM=18ooo I I I
12 I I

087/05:14:00 GMT INRTL R=214.40 B6 DSC 0.2001 SUN I FAUST STARE:
23:39 MNVR P=325.60 AUTO DB AT 1.00 R 203 I NGPNBI

003/16:13:00 MET Y=286.60 VERN 0B RT 0.02 P 82 I

*** ALL ATTITUDES IN MEAN OF 1950 *** 4-12 FLT I_E-N)45/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

--- T GMTLMET _ON _DAP _ EVENT
087/05:41:00 GMT TGT=2 A9 DSC 0.2001EARTH LVLH R=180.00 -ZLV +XVV

50:27 BV=3 AUTO DB AT 2.00 R 0 I P= 0.00

003/16:40:0049:27 MET Y=P=90.000.00 VERN DB RT 0.02 P 90 Y= 0.00 ALAE, ISO, HAS

0M=180.00 _087/06:43:00 GMT INRTL R=163.90 DSC 0.200 FAUST STARE:

54:37 MNVR P=147.00 AUTO D8 AT 1.00 R 10755 SMC47TUC

003/17:42:0053:37 MET Y=280.90 VERN DB RT 0.02 PI

A9 DSC 0.200 EARTH LVLH IIS013A/8
3

087/07:08:00 GMT TGT=2 R= 0.00 ROT:
15:04 BV=5 AUTO DB AT 2.00 R 90 P= 90.00 INITIAL ATT

003/18:07:00 MET P= 0.00 VERN DB RT 0.02 P 90 Y= 90.00 iI+YLV14:04 Y: 90.00 +ZVV
OH= 90.00

4 GMT IS013A/B087/07:09:00

003/18:08:00 MET ROTATIONS I

ORBIT OPS F-Ss I

087/08:16:00 GMT INRTL R=200.60 B6 IDSC 0.200 SUN
IFAUST STARE:

26:13 MHVR P=260.40 AUTOIDB AT 1.00 R 168 IVIRGOPI

003/19:15:00 MET Y= 70.00 VERN DB RT 0.02 P 87
I

25:13 I

I 0.200 EARTH

I
6 II

087/08:51:00 GMT TGT=2 DSC LVLH R=180.00 IIS014

. v AUO=,.oo=.o i003119:50:0056:23METI OM=ISO.ooY=P=15.700.00 VERN RT 0.02 16 Y= 0.00

"-- 7 MNVR Ag/LOAD B41 I I
087/08:58:00 GMT WHEN IN ATT, COLLAPSE DB

DAP TO B4 I

003/19:57:00 MET I !

NEXT MNVR ON A9

(IN ATTITUDE)

8 I087/09:36:00 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R=180.00 +XLV +ZVV
37:19 BV=I AUTO DB AT 2.00 R 158 P=270.00

003/20:35:00 NET P= 0.00 VERN DB RT 0.02 P 0 I Y= 0.00 ISEPAC

36:19 Y= 0.00 I i0M=180.00

9 I I l I
087/09:58:00 GMTITGT=2 IA9 IDSC O.2001EARTH LVLH R= 0.00 -ZLV -XVV

I0:13:00 BV=3 AUTO DB AT 2.00IR 360 P=180.00
003/20:57:00 MET P= 90.00 VERN 00 RT 0.02 P 90 l Y= 0.00 SR/SS: ATH, GRI

21:12:00 Y= 0.00 j (ATLAS OPS)
OH= 0.00 I

10 A9 DSC 0.200 I AEP50087/14:18:00 GMT TGT=2 EARTHILVLH R= 50.00
22:10 BV=5 AUTO DB AT 2.00 R 310 P=180.00

004/01:17:0021:10 HET Y=310.ooP=90.OO VERN DB RT 0.02 P 90 Y= 0.00OH= 0.00 J
I

11
A9 DSC 0.2001EARTHILVLH087/14:35:00 GMT TGT=2 R= 0.00 -ZLV -XVV

39:10 BV=3 AUTO DB AT 2.00 R 0 P=180.00
004/01:34:00 HET P= 90.00 VERNIDB RT 0.02 P 90 I Y= O.O0 SR/SS: ATH, GRI

38:10 Y= 0.00 l 1 (ATLAS OPS)
OH= 0.00

12
lAg DSC 0.200 SUN SPECIAL087/18:55:00 GMT INRTL R= 2.40 PAIR SPECIAL

19:04:22 MHVR P=145.90 AUTO DB AT 2.00 R 137 -Y:73 IHU ALIGN AND
004/05:54:00 MET Y= 24.40 VERN DB RT 0.02 P 137 -Z:46 FAUST OBS

*** ALL ATTITUDES IN MEAN OF 1950 *** 4-13 FLT PLN/45/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

I GMT/MET MNVR OPTION 1 IDAP I E/S IREF ATT/REHARKS EVENT

087/19:15:00 GMTiTGT=2 A9 DSC 0.200_EARTNILVLH R= 0.00 -ELY -XVV
22:28 BV=3 AUTOIDB AT 2.001R 3601 P=180.00

004/06:14:00 MET P= 90.00 VERN DB RT 0.32IP 90 I Y= 0.00 SR/S$: ATM, GRI
21:28 Y= 0.00 I (ATLAS OPS)

I I i i2
087/23:13:00 GMT TGT=2 _A 9 DSC 0.2001EARTHILVLH R=161.00 SEP/C SCAN

289 INITIAL23:43 BV=5 _AUTO!DB AT 2.001R P=270.08 ATT

004/10:12:0022:43MET Y=307.80P=26.50 IVERNIDB RT 0.02_P 57 Y=303.26
0M=147.80

MNV Ag/LOAD B6* _
3 f

087/23:14:00 GMT BEFORE SCAN, IS_P/C SCAN

CHANGE DAP B6* I RATE CHANGE

004/10:13:00 MET DSC VERN= .04 i
IN ATT, DAP 86' I

(BEFORE SCAN) I
4 t

B6 DSC 0.040 I087/23:27:00 GMT TGT=2 EARTH LVLH R=172.17 S3AN MNVR
31:59 BV=5 AUTO DB AT 1.00 R 278 P=270.08

004/10:26:00 MET P= 14.00 VERN DB RT 0.02 P 61 Y=298,93

30:59 Y=299.90 I0M=164.00

I
5 -I I

087/23:32:30 GMT WHEN IN ATT, _ I RESET DAP B6
RESET DAP B6

004/10:31:30 MET DSC VERN= 0.2
IN ATT, DAP A9 J

A9 I

(IN ATTITUDE) I

6 I087/23:33:00 GMT TGT=2 DSC 0.200 EARTHILVLH R: 0.00 -ZLV -XVV

44:04 BY=3 IAUTO DB AT 2.001R 0 ( P:180.00
004/10:32:00 MET P= 90.00 IVERN DB RT 0.02 P 90 _ Y= 0.00 SR/SS: ATM, GRI

43:04 Y= 0,00 1 I (ATLAS OPS)

OH= O.OO I I

I I i7
088/01:22:00 GMT INRTL R=169.10 A9 DSC 0.2001 SUN -ZSI:

27:03 MNVR P= 95.30 AUTOIDB AT 2.00_R I SOLAR OBS

004/12:21:00 MET Y= 49.90 VERN DB RT O.021P 90 1
26:03 I

MNVR A9/LOAD B41 I

8 I I088/01:27:30 GMT WHEN IN ATT, I COLLAPSE DB

DAP TO B4 I
004/12:26:30 MET[ I

INEXT MNVR ON A9 I

I
<IN ATTITUDE} )

9 I

088/02:22:30 GMT TGT=2 A9 iDSC 0.200 EARTHILVLH R= 49.22 AEPI43 BV=5 AUTOIDB AT 2.00 R 3 I P= 96.05
004/13:21:30 MET P=170.00 VERNIDB RT 0.021P 170 I Y= 8.00

43 Y= 060 1 I I

B6 0M=31030 IDsc' l
MNVR A9/LOAD I

1o I088/02:34:00 GMTIINRTL R=216.80 B6 0.2001 SUN FAUST STARE:
41:09 IMNVR P=147.50 ]AUTO DB AT 1,001R 272 NGC6752

004/13:33:00 MET1 Y= 36.50 VERN DB RT O.02!P 129

40:09 [ I
I

I A9 DSC
11 i I

088/02:52:00 GMTIINRTL R=172.50 0.2001 SUN -ZSI:
59:23 iMNVR P= 89.50 AUTO DB AT 2.001R I SOLAR OBS

004/13:51:00 MET I Y= 20.20 VERNIDB RT O.021P 90

58:23 B4MNVR A9/LOAD I

12 GMT WHEN COLLAPSE

088/03:00:00 IN ATT, DB

004/13:59:00 MET DAP TO B4

1NEXT MNVR ON A9 I
(IN ATTITUDE) I I

*** ALL ATTITUDES IN MEAN OF 1950 *** 4-14 FLT PLN/Z_5/FIN
*_* PYR EULER SEQUENCE ***



Attitude Timeline

/ 1 GMT/MET I HNVR OPTION I DAP I E/S IREF ATT/REMARKS I EVENT

088/03:52:30 GNT TGT=2 A9 0$C 0.200 EARTHJLVLH R= 56.50 AEP1

53 I BV=5 AUTO DB AT 2.00 R 71 P= 71.40

004/14:51:30 MET P=168.50 VERN DB RT 0.02 P 148 Y= 26.2153 Y= 29.80

MNVR A9/LOAD B6
I

2 088/04:05:00 GMTIINRTL R=276.90 DSC 0.200 SUN FAUST _TARE:
15:42 IMNVR P= 96.90 AUTOIDB AT 1.001R 253 ORPHIUCUS

004/15:04:00 METI Y= 21.20 VERN DB RT O.O21P 97
14:42 I I

I I

088/04:26:00 GMTIINRTL R=172.50 DSC 0.200 -ZSI:
34:56 IMNVR P= 89.50 IAUTOIDB AT 2.001R I SOLAR OBS

004/15:25:00 METI Y= 20.20 VERN DB RT O.021P 90

33:56 1 L_MNVR_

4 , !088/04:35:00 GMTIWHEN IN ATT, COLLAPSE DB

I DAP TO B4004/15:34:00 MET
INEXT MNVR ON A9

L__.__ATTITUDE)...._. I
088/05:23:00 GMTITGT=2 A9 DSC 0.200 EARTH LVLH R= 56.24

22 MET BV=5 AUTOIDB AT 2,001R 71 I_ P= 71.68
004/16:22:00 P=168.50 VERN DB RT 0.02 P 148 Y= 26.16

22 Y= 29.60

b'--'-_l 0M:305.00 B6_ _ {088/05:35:00 GMT INRTL R=209.40 DSC 0.200 IFAUST STARE:
42:07 MNVR P=165.30 AUTOIDB AT 1.00 R 275 I INGC6752

004/16:34:00 MET Y= 11.10 VERN DB RT 0.02 P 159 1

41:07 Ii

f I088/05:53:00 GMT INRTL R=172.90 A9 DSC 0.200 SUN -ZSI:
06:00:24 MNVR P= 85.70 AUTO DB AT 2.00 R 0 _SOLAR OBS

004/16:52:00 MET Y=350.50 VERNDB RT 0.02 P 90 I

59:24 1
MNVR A9/LOAD B4 1

!088/06:01:00 GMTIWHEN IN liT, ;OLLAPSE DB
DAP TO B4

004/17:00:00 MET 1
_NEXT MNVR ON A9
I

(IN ATTITUDE) i
9 I i

088/06:53:30 GMT TGT=2 IA9 IDSC O.2001EARTHILVLH R= 73.86 IAEPI
52 BV=5 IAUTO DB AT 2.O01R 78 P= 39.76 I

004/17:52:3052 MET Y=P=160"6058.30 VERN DB RT 0.02 P 120 Y= 39.19 _I

0H=294.20 1 DSC IEARTH LVLH10 IA9 0.2001 R= 0.00 IS013A/B ROT:088/07:05:00 GMT TGT=2
09:38 BV=5 AUTO DB AT 2.00 R 90 I P= 90.00 INITIAL ATT

004/18:04:00 MET P= 0.00 VERN DB RT 0.02 P 90 1 Y= 90.00
08:38 Y= 90,00 +YLV +ZVV

OM= 90.00
I I

11 I
088/07:06:00 GMT ISO13A/B

ROTATIONS
004/18:05:00 MET

ORBIT OPS F-S

12 B6 DSC 0.200 SUN FAUST STARE:088/08:24:00 GMT INRTL R=240.40

37:21 MNVR P=180.00 AUTO DB AT 1.00 R 207 LHEH83004/19:23:00 MET Y= 66.50 VERN DB RT 0.02 P 107

*** ALL ATTITUDES IN MEAN OF 1950 *** 4-15 FLT PLN/45/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline
GHT/MET I

I I II I MNVR OPTION DAP I E/S IREF ATT/REHARKS I EVENT

088/08:49:00 GMT TGT=2 IIA9 IDSC 0.2001EARTH LVLH R=180.00 IIS014

56:07 BV=5 IAUTO DB AT 2.001R 0 P=283.671
004/19:48:00 MET P= 13.67 IVERN DB RT O.OZjP 14 Y= 0.001

55:07 Y= 0.00 I
0H=180.00 I I

MNVR A9/LOAD B4 I
2 I

088/08:57:00 GMT WHEN IN ATT, COLLAPSE DB
DAP TO B4

004/19:56:00 MET
NEXT HNVR ON A9

3 tiN ATTITUDE) A9 DSC 0.200 EARTH LVLH088/09:39:00 GMT TGT=2 R=180.00 +XLV +ZVV
40:08 BV=I AUTO DB AT 2.00 R 1351 P=270.00

004/20:38:0039:08MET OM=I80.ooY=P=0.000"00 VERN OB RT O.021P 0 II Y= 0.00 SEPAC

4 I I I LVLH

088/10:06:00 GHT!TGT=2 A9 IDSC 0.200 EARTH R= 0.00 -ZLV -XVV
21:00 J BV=3 [AUTO DB AT 2.00 R 0 P=180.00

004/21:05:00 METI P= 90.00 VERN DB RT 0.02 P 90 Y= 0.00 SR/SS: ATM, GRI
20:00 Y= 0.00 I (ATLAS OPS)

OM= 0.00 I
I

5 t
088/12:51:00 GMT TGT=2 IA9 DSC O.2001EARTHILVLH R=180.05 SCAN:

13:01:15 BV=5 _AUTO DB AT 2.00 R 2701 P=269.95 INITIAL ATT

005/00:00:15004/23:50:00MET Y=275.10P=358"90 IVERN DB RT 0.02 P 85 Y=275.10
0H=181.10 I

MNV A9/LOAD B6* I
6

O88/12:52:OO GMT BEFORE SCAN, SEF/C SCAN
CHANGE DAP B6* R_TE CHANGE

004/23:51:00 MET DSC VERN= .038
IN ATT, DAP B6*

7 (BEFORE SCAN) I i EARTH LVLH088/13:05:00 GMT TGT=2 B6 IDSC 0.038 R=191.64 MNVR
09:59 BV=5 AUTO[DB AT 1.00 R 259 P=270.34

005/00:04:00 MET P=304.30 IVERN DB RT 0.02 82 Y=277.61

08:59 Y=283.60 i0H=236.50
I

8 I088/13:10:30 GHT WHEN IN ATT, RESET DAP B6
RESET DAP B6 I

005/00:09:30 MET DSC VERN= 0.21 I
IN ATT, DAP A9 I

tin ATTITUDE) I
9 I

088/13:11:00 GMT TGT=2 IA9 DSC 0.200 EARTHILVLH R= 0.00 -ZLV -XVV
21:57 BY=3 IAUTO DB AT 2.00 R 360 P=180.00

005/00:10:00 MET P= 90.00 IVERN DB RT 0.02 P 90 Y= 0.00 SR/SS: ATM, GRI
20:57 Y= 0.001 I(ATLAS OPS)

10 OM= 0.00 II 0,200 EARTH LVLH II[088/14:24:00 GMTITGT=2 IA9 DSC R= 50.00 IAEPSB
28:10 I BV=5 AUTO DB AT 2.001R 310 P=180.00 ]

005/01:23:0027:10METI oM=Y=310"ooP=90,000.00 IIVERN DB RT 0.02 P 90 Y= 0.00 _Ii
I I i I

11 TGT=2 I _ _ I
088/14:41:00 GMT A9 DSC 0,200 A TH LVLH R= 0.00 I-Z[.V -XVV

45:10 BV=3 IAUTO DB AT 2.00 P=180.00 [
005/01:40:00 MET P= 90.00 VERN DB RT 0.02 P 90 Y= 0.00 !

44:10 Y= 0.00 IOM= 0.00
I I

12 l I I SPECIAL088/19:02:00 GMT INRTL R= 30.70 A9 DSC 0.200 SUN SPECIAL PAIR

16:32 HNVR P= 34.50 AUTO DB AT 2.00 R 113 -Y:73 IMtlALIGN AND005/06:01:00 MET Y=334.30 VERN DB RT 0.02 P 49 -Z:SQ FAIST OBS

15:32 I PR LOS 5/06:28
I

*** ALL ATTITUDES IN MEAN OF 1950 *** 4-16 FLT PLN/45/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

_- 1 GMT/MET I MNVR OPTION I I DAP I E/S IREF ATT/REMARKS EVENT

088/19:20:00 GMT TGT=2 A9 IDSC 0.200 EARTH LVLH R= 0.00 -ZLV -XVV31:01 BV=3 AUTO DB AT 2.00 R 360 I P=180.00

005/06:19:0030:01 MET Y=P=90.000.00 VERN OB RT 0.02 P 90 Y= 0.00 SR/SS:(ATLASOPs>ATM"GRI

2 OH= 0.00 DSC 0,200 EARTH{LVLH089/01:04:00 GMT TGT=2 A9 R= 0.00
06:30 BV=5 AUTO DB AT 2.001R 360 P=210.00

005/12:03:00 NET P= 60.00 VERN DB RT 0.02 P 60 Y= 0.00
05:30 Y= 0.00 I

OH= 0.00 I
I

A9 OSC I089/01:12:00 GMT!TGT=2 0.200 EARTH LVLH R=180.O0 BIAS -YLV -ZVV
23:43 BV=5 AUTO DB AT 2.00 R 270 P= 90.00

005/12:11:00 MET P=180.00 VERNIDB RT 0.02 P 134 Y= 45.70 ISO

22:43 Y=314.30 ! TDRS COHM0M=180.00 I }
4

089/03:04:00 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R=180.00 -ZLV +XVV
12:13 BV=3 AUTO DB AT 2.00 R 360 P= 0.00

005/14:03:00 MET P= 90.00 VERN DB RT 0.02 P 90 Y= 0.00 ALAE, GRILLE,
11:13 Y= 0.00 I ISO, HAS

0H=180.00 I
5 I

089/03:52:00 GMT INRTL R=I01.90 B6 IDSC 0.200 SUN I FAUST STARE:
04:03:03 HNVR P=287.40 AUTOIOB AT 1.00 R 245 VELASNR

005/14:51:00 MET Y= 55.40 VERNIDB RT 0.02 P 72
15:02:03 I

t i i

6 1 1 l
089/04:28:00 GMT TGT=2 A9 IDSC 0.200 EARTH_LVLH R= 90.00 IWATER DUMP

42:35 BV=5 AUTO DB AT 2.00_R 333 I P=IO0.O0 I

005/15:27:0041:35 MET OH=270.ooP=160"OOy=350"O0 VERN DB RT 0.02 P 158 Y= 20.00 {{I

IA9 IDSC 0.200 I {"-- 7 EARTHILVLH R=180.00 [-ZLV +XVV089/06:01:00 GHT TGT=2
10:32 BV=3 AUTO DB AT 2.00 R 0 I P= 0.00 I

005/17:00:00 MET P= 90.00 VERN DB RT 0.021P 90 I Y= 0.00 IALAE, ISO, HAS09:32 Y= 0.00 I I

0M=180.00 ! I {I

8 I I I089/07:01:00 GMT INRTL R=337.90 B6 DSC 0.200 SUN FAUST STARE:
07:38 MNVR P=100.70 AUTO DB AT 1.001R 209 1COMA

005/18:00:00 MET Y=305.20 VERN DB RT 0.02 P 104

089/07:22:00 GHT TGT=2 IA9 DSC 0.200 EARTHILVLH R= 0.00 IS013A/B ROT:
32:59 BV=5 AUTOIDB AT 2.00 R 90 _ P= 90.00 INITIAL ATT

O05/IB:21OONETP=O00VERNpBRTO021 901¥=900031:59 Y= 90.00 i+YLV +ZVV

089/07:23:00 GMT IS013A/B

MET ROTATIONS ]
i005/18:22:00

ORBIT OPS F-S
I

I
11 1oB9/oB:34,ooOMTTGTo2 A9 OSCO.20OEARTH,LVLNRo14700SE.IOA

41:53 BV=I AUTO DB AT 2.00 R 180 P=270:00

005/19:33:0040:53MET OM=I47.0oP=Y=00"0000 IVERN DB RT 0.02 P 0 II Y= 0.00

12 1 ' 1089/09:04:00 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R=180.00 IS014
07:02 BV=5 AUTO DB AT 2.00 R 0 I P=285.70

005/20:03:00 MET P= 15.70 VERN D8 RT 0.02 P 16 Y= 0.00

ooo Yooo I i I0M=180.00
MNVR A9/LOAD B4

*** ALL ATTITUDES IN MEAN OF 1950 *** ' 4-17 FLT PLN r45/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

I GMT/MET MNVR OPTION J JDAP I E/S IREF ATT/REHARKS EVENT
089/09:08:00 GMT WHEN IN ATT, J I COLLAPSE DB

DAP TO 84

I I005/20:07:00 MET

NEXT HNVR ON A9 J

A9 i
(IN ATTITUDE) 1

2 I
089/10:16:00 GHT TGT=2 DSC O.200IEARTHILVLH R=180.00 +XLV +ZVV

17:198v=5 08AT20PRO, Po270O0
005/21:15:0016:19MET Y=P= 0.000"00 D8 RT O.OZ P 0 JJ Y= 0.00 SEPAC

0H=180.00 J J

3 AUTO EARTH!LVLH
089/10:34:00 GHT TGT=2 A9 DSC 0.200 R=180.00 -ZLV +XVV

41:30 BV=3 DB AT 2.0OJR 0 P= 0.00
005/21:33:00 MET P= 90.00 VERN DB RT O.02JP 90 Y= 0.00 ALAE, iSO, MAS

40:30 Y= 0.00 I
0M=180.00

MNVR Ag/LOAD B

i089/10:42:00 GHT WHEN IN ATT, COLLAPSE 0B
DAP TO 86

005/21:41:00 MET
NEXT HNVR ON A9

(IN ATTITUDE)
5

089/11:34:00 GMT INRTL R=288.70 A9 DSC 0.200 SUN FAUST SCAN:

38:22 MNVR P=120.00 AUTO DB AT 2.00 R 239 NPSPURB-A

005/22:33:0037:22MET Y-- 5.10 VERN DB RT 0.02 P 122
I

MNVR A9/MOD B6* J6

089/11:35:00 GHT BEFORE SCAN, J . FAUST SCAN
CHANGE DAP 86* _ RATE CHANGE

005/22:34:00 METI DSC RT= .009 tIIN ATT, DAP 86*

7 _BEFORE SCAN) B6 DSC 0.009 SUN089/11:40:00 GHT INRTL R=288.00 SCAN MNVR
51:32 MNVR P=121.90 AUTO DB AT 1.00 R 243

005/22:39:00 MET Y=359.20 IVERNIDB RT O.02JP 125
50:32 l I

I I
8 ! '089/11:52:00 GHT WHEN IN ATT, J RESET DAP 86

RESET DAP 86 J
005/22:51:00 MET DSC VERN= 0.2 J I

JIN ATT, DAP A9 J

(IN ATTITUDE) J

089/11:53:00 GHT)TGT=2 IA9 IDSC 0.200 EARTH LVLH R= 0.00 -ZLV -XVV

12:07:52 MET BV=3 AUTO DB AT 2.00 R 0 P=180.00005/22:52:0023:06:52 Y=P=90.000.00 VERN DB RT 0.02 P 90 Y= 0.00 SR/SS:(ATLASOPs)ATH"GRI

10 OM= 0.00 A9 I089/14:31:00 GMTJTGT=2 JDSC 0.200 EARTH LVLH R= 50.00 AEPSB

35:10 MET 8V=5 AUTO 08 AT 2.00 R 3101 P=180.00006/01:30:0034:10 oM=Y=310"ooP=90.000.00 VERN DB RT 0.02 P 90 _I_ Y= 0,00

11 GMT TGT=2 A9 DSC Jl089/14:48:00 0.200 EARTHILVLH R-- 0.00 -ZLV -XVV

52:10 8V=3 AUTO D8 AT 2.00 R 360J P=I80.O0

006/01:47:0051:10MET oM=Y=P=90.000.000.00 VERN DB RT 0.02 P 90 III Y= 0.00 _R/SS:(ATLASOPs)ATM"GRI

12 GMT INRTL DSC 0.200 _ i089/19:10:00 R= 34.10 A9 SUN SPECIAL PAIR ,¢PECIAL

24:10 MET MNVR P= 49.90 AUTO DB AT 2.00 R 126 -Y:73 ]MU ALIGN AND006/06:09:00 Y=344.20 VERN DB RT 0.02 P 58 J -Z:56 FAUST OBS

23:10 I J IPR LOS 6/06:35

1 ', I
*** ALL ATTITUDES IN MEAN OF 1950 *** 4-18 FLT PLN/_.5/FIN

**'_ PYR EULER SEQUENCE ***



Attitude Timeline

GMT/MET MNVR OPTION DAP E/S IREF ATT/REMARKS EVENTi I I, I089/19:30:00ONTTOTo_ tA9.OSC0.200EARTHILWHR=0.00-ZLV-×VV
_lO Y=P=180"000.0039:37 I BV=3 AUTO DB AT 2.00 R

006/06:29:00 MET P= 90.00 VERN DB RT 0.02 P SR/SS: ATM, GRI

58:37 Y= 0.00 I I J ATLAS OPS)

I°M=°°° II I
2 IAolOSC I090/01:11:00 GMT TGT=2 0,200 EARTH LVLH R= 0.00

13:30 BV=5 AUTOIDB AT 2.00 R 0 I P=150.00
006/12:10:00 MET P=120.00 VERN_DB RT 0.02 P 1201 Y= 0.00

12:30 Y= 0.00 [ I
OM= 0.00 i i

t090/01:19:00 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R=180.00 -ZLV +XVV
34:00 BY=3 AUTOiDB AT 2.001R 3601 P= 0.00

006/12:18:00 MET P= 90.00 VERNIDB RT O.021P 90 I Y= 0.00 ALAE, iSO, MAS
33:00 Y= 0.00 I i IOM:I80.O0 I

4 1 L090/02:29:00 GMT INRTL R= 89.30 B6 IDSC 0.200 FAUST STARE:
40:56 MNVR P=254.50 IAUTO DB AT 1.00 )ORADO

006/13:28:00 MET Y= 60.10 IVERN OB RT 0.02

39:56 I I

g I
090/02:59:00 GMT TGT=2 A9 IDSC 0.2001EARTHILVLH R=180.00 -ZLV +XVV

03:08:20 BV=3 AUTO DB AT 2.001R 0 P= 0.00
006/13:58:00 MET P= 90.00 IVERN DB RT 0.02 P 90 Y= 0.00 ALAE, ISO, MAS

14:07:20 Y= 0.00 I

o.=18ooo il I I
6 IAglO_CO.2oolsuN IFAOSTSCAN:090/04:03:00 GMT INRTL R=177.50

54I13:38 MNVR P:162.00 IAUTOIDB AT 2.001R ILMCSMCA-B

006/15:02:00 MET Y=332.90 VERNIDB RT 0,02 P 157 I

12:38 I I
MNVR A9/MOD B6* I i I

._ 7 I I
090/04:04:00 GMT BEFORE SCAN, I I FAUST SCAN

CHANGE DAP B6* I I RATE CHANGE

006/15:03:00 MET DSC RT= .03 I I

IN ATT, DAP B6* 1

(BEFORE SCAN1 I I

8 ] I I
090/04:15:00 GMT INRTL R=156.00 B6 IDSC 0.0301 SUN SCAN MNVR

28:50 MNVR P=168.00 AUTOIDB AT 1.00tR 91
006/15:14:00 NET Y=331.60 VERNIDB RT O.021P 158

27:50 [] I
I I I

9 I I I
090/04:30:00 GMT TGT=2 IA9 IOSC 0.200IEARTNILVLH R=180.00 -ZLV +XVV

44:46 BV=3 IAUTOIDB AT 2.001R 0 P= 0.00

006/15:29:00 MET P= 90.00 IVERNIDB RT O.021P 90 Y= 0.00 ALAE, ISO, MAS
43:46 Y= 0.00 I I I

0M=180.00 I I I i
i I I I

IO I I I
090/05:38:00 GMT INRTL R=259.90 IA9 _DSC 0.200 I SUN FAUST SCAN:

44:27 MNVR P=129.40 AUTOtDB AT 2.00 R 247 I UV335A-B
006/16:37:00 MET Y= 31.10 VERNIDB RT 0.02 P 120 I

43:27 I t
I I

MNVR A9/MOD B6* I I I l

11 I I I 'FAUST090/05:39:00 GMTIBEFORE SCAN, 1 SCAN
, CHANGE DAP B6* l I RATE CHANGE

O06/16:38:00METII_SCVERN='O67ATT,DAP B6* II I

' I I(BEFORE SCAN> I

12 I I I SCAN

090/05:45:00 GMT INRTL R=316.60 IB6 IOSC 0.067 SUN MNVR

58:57 MNVR P=128.00 AUTOIDB AT 1,001R 190 I006/16:44:00 NET Y= 34.80 IVERNIOB RT 0.02 P 117

.f *** ALL ATTITUDES IN MEAN OF 1950 *** 4-19 FLT PLN/45/FIN

*** PYR EULER SEQUENCE ***



Attitude Timeline

GMT/MET MNVR OPTION I DAP E/S IREF ATT/REMARKS EVENT

i f I i i
090/05:59:00 GMT WHEN IN ATT, I I IRESET DAP B6

RESET DAP B6 1 I I
006/16:58:00 MET DSC VERN= 0.2 I I

IN ATT, DAP A9 l I

' !{IN ATTITUDE} I J
I

2 I J090/06:00:00 GMT TGT=2 A9 IDSC 0,200JEARTHJLVLH R:180.00 -ZLV +XVV

13:11 BV=3 AUTOJDB AT 2.001R 3601 P: 0.00
006/16:59:00 MET P= 90.00 VERNJDB RT O.02IP 90 I Y= 0.00 ALAE, ISO, MAS

17:12:11 Y: 0.00 1 l I

0M=180.00 I I I I

, 090/07:10:00 GMT INRTL R:355.20 l F;_UST STARE:
17:18 MNVR P=121.50 IAUTOIDB AT 1.00IR 1641 COMAI

006/18:09:00 MET Y: 17.30 VERNJDB RT O,02IP 1201
16:18 J I I

I II
4 I I090/07:31:00 GMT TGT=2 A9 DSC 0.200 EARTH LVLH R: 0.00 IS013A/B ROT:

39:46 BV=5 AUTOIDB AT 2.00 R 90 I P: 90.00 ZNITIAL ATT
006/18:30:00 MET P= 0.00 VERN DB RT 0.02 P 90 Y: 90.00

38:46 Y: 90.00 i +vLV +ZVV
OM: 90.00 I

i
s i

090/07:32:00 GMT IS013A/B I
ROTATIONS I

006/18:31:00 MET I
ORBIT OPS F-S I

6 1 I
090/08:41:00 GMT TGT=2 IA9 ;DSC 0.200JEARTHILVLH R=147.00 SEPIOA

48:53 BV=I AUTOJDB AT 2.00JR 1351 P=270.00
006/19:40:00 MET P= 0.00 VERN DB RT O.02IP 0 Y= 0.00

47:53 Y= 0.00 I
0M=147.00 1

' I7 ]090/09:09:00 GMT TGT=2 A9 DSC 0.200JEARTH LVLH R:180.00 1!;014

11:59 BV=5 AUTO DB AT 2.00JR 0 1 P=284.20
006/20:08:00 MET P= 14.20 IVERNIDB RT O.02JP 14 I Y= 0.00

10:59 Y: 0.00 J J ] FCS C/O

OM=18ooo I rl
8 t I I

090/I0:40:00 GMT TGT=2 A9 JDSC 0.200JEARTHiLVLH R=180.00 IS014

01 BV=5 AUTOJDB AT 2.00iR 0 i P=284.20
006/21:39:00 MET P= 14.20 VERNJOB RT O.021P 14 I Y= 0.00 RE-INITIATE

01 Y= 0.00 i I AFTER FCS C/O

0M=180.00 I I
MNVR Ag/LOAD B4 I I I

9 I I I
090/10:41:00 GMT WHEN IN ATT, J JCOLLAPSE DB

OAP TO B4 J J
006/21:40:00 HETJ J J

INEXT MNVR ON A9 J

I A9 I I '

(IN ATTITUDE) l

10 OMTITOTo2 IDSC02001EARTHILVL.090/12:04:00 R:ISO,O0 +XLV +ZVV

05:11 MET BV:5 AUTOIDBj AT 2.00jR171J P=270.00

006/23:03:00 P= 0.00 VERN DB RT 0.02 P 0 J Y= 0.00 SEPAC
04:11 Y: 0.00 [

0M=180.00 I I I
I I I I I

11 GMT INRTL lag DSC a.200J SUN090/12:12:00 R=166.00 -ZSI:

26:17 MNVR P= 75.40 iAUTO DB AT 2.0OAR 0 OBS

006/23:11:00MET25:17 Y=311,50 JVERNIDBRTO.OZJP89
I
i J i

12 I , Ico. A SE
090/12:27:00 GMT WHEN IN ATT, J DB

DAP TO B4 J J
006/23:26:00 MET J

NEXT MNVR ON A9 J
t

(IN ATTITUDE_ J
*** ALL ATTITUDES IN MEAN OF 1950 *** 4-20 FLT PLN/4!_/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

GMT/MET MNVR OPTION I DAP I E/S IREF ATT/REMARKS EVENT.f 1 I FAUST STARE:
090/13:10:00 GMT INRTL R=138.20 A9 DSC 0.200J SUN

16:14 MNVR P=127.30 AUTO DB AT 2.001R 55 QUASAR2
007/00:09:00 MET Y=331.90 VERN DB RT O.021P 130

15:14 I

090/13:17:00 GMT WHEN IN ATT, COLLAPSE DB

007/00:16:00 MET DAP TO B6 I iNEXT HNVR ON A9 1 II
(IN ATTITUDE) I I

3 1 I
090/13:27:00 GMT INRTL R=134,90 A9 _DSC 0.2001 SUN _ Z S I _

35:45 MNVR P=130,30 IAUTOIDB AT 2.001R 0 SOLAR OBS
007/00:26:00 MET Y= 76°90 VERNIDB RT O.02IP 90

34:45 I

MNVR A9/LOAD B4 I
4 I

090/13:36:00 GHT WHEN IN ATT, DB
DAP TO B4

007/00:35:00 MET I

NEXT MNVR ON A9
(IN ATTITUDE> I

s I
090/14:35:00 GMTITGT=2 A9 IDSC 0.200 EARTHILVLH R= 50.00 IAEPSB

42:15 _ BV=5 AUTO DB AT 2.00 R 310 P=180.00 J
007/01:34:00 METI P= 90.00 VERN DB RT 0.02 P 90 Y= 0.00 I

41:15 1 Y=310.00 I I

i°M°°°° I , I
6 I I I

GMTIINRTL R=170.60 A9 IDSC 0.200 SUN I-ZSI:090/14:54:00

15:01:03 IMNVR P= 84.40 AUTOIDB AT 2.00 R 0 SOLAR OBS
007/01:53:00 METI Y=350.80 VERN DB RT 0.02 P 9002:00:03 I I

090/15:02:00 GMTIWHEN IN ATT, I COLLAPSE DB
I DAP TO B4 I

007/02:01:00 MET I I

NEXT MNVR ON A9 II
(IN ATTITUDE> I I I

8 I A9 IDSC O.ZO0 SUN FAUST SCAN:090/16:10:00 GMTIINRTL R=107.80

17:58 HETIMNVRI P=131.70 AUTO DB AT 2.001R 97 UV220A-B007/03:09:00 Y=321.60 VERN DB RT O.021P 130 I

1658I lMNVA9, OAO
9 1

090116:11:00 GMTIBEFORE SCAN, FAUST SCAN

I CHANGE DAP B6* RATE CHANGE007/03:10:00 MET DSC VERN= .037
fIN ATT, DAP B6 *
i

(BEFORE SCAN> I ] I

10 1 I DSC I090116:19:00 GMTIINRTL R= 97.80 B6 0,037 SUN I SCAN MNVR
31:54 IMNVR P=125.00 AUTOIDB AT 1.00 R 80 I

007/03:18:00 MET Y=348.70 IVERNIDB RT 0.02 P 1301

30:54 il_ I
I I I I I

11 I I I
090/16:33:00 GMT1 INRTL R=170.50 A9 IOSC 0.2001 SUN I Z S I _

40:21 ]MNVR P= 84.40 AUTOIDB AT 2.001R 0 SOLAR OBS
007/03:32:00 METI Y=350.80 IVERN DB RT O,021P 90 I

39:21 I I I

MNVR A9/LOAD B41 I I

12 I I ICOLLAPSE090/16:41:00 GMTIWHEN IN ATT, DB
I DAP TO B4

007/03:40:00 MET I 1 I
INEXT MNVR ON A9 _ I

t(IN ATTITUDE> J
•** ALL ATTITUDES IN MEAN OF 1950 *** 4-21 FLT PLN 45/FIN
• ** PYR EULER SEQUENCE ***



Attitude TimeLine

I GMT/MET MNVR OPTION 1 iDAP _I E/S rIREF ATT/REMARKS EVENT
090/17:35:00 GHT TGT=2 A9 DSC 0.200 EARTHILVLH R= 90.00 AEP5LIH

42:28 BV=5 AUTO DB AT 2.00 R 360 P= 90.00

007/04:34:0041:28MET Y=P=160"O00.O0 VERN DB RT 0.32 P 160 Y= 20.00

2 0M=270.00 A9 DSC090/18:01:00 GMT INRTL R=165.70 0.200 SUN -ZSI:

03:53 MNVR P= 75.10 AUTO DB AT 2.00 R 0 SOLAR OBS

007/05:00:0002:53MET Y=311.60 VERH DB RT 0.02 P 89

3

090/18:04:00 GMT WHEN IN ATT, COLLAPSE DB
DAP TO B4

007/05:03:00 MET
NEXT MNVR ON A9

tin ATTITUDE)
4

090/18:20:00 GHT SUSIM ALIGNMENT -ZSI ATTITUDES
VERIFICATION

007/05:19:00 MET
ORB OPS F-S

5

090/19:01:00 GHT INRTL R=165.70 AQ DSC 0.200 R SUNO -ZSI:

01 MNVR P= 75.10 AUTO DB AT 2.00 SOLAR OBS007/06:00:0001 MET Y=311.60 VERN DB RT 0.02 P 90

, 1 t090/19:02:00 GMTIWHEN IN ATT, COLLAPSE DB

007/06:01:00 MET DAP TO B4 I
NEXT MNVR ON A9 I

7 _IN ATTITUDE) A9 DSC 0.200090/19:10:00 GMT INRTL R=143.00 SUN STAR PAIR D2 IMU ALIGN

15:21 MNVR P=119.00 AUTO DB AT 2.00 R 44 -Y: 55

007/06:09:0014:21MET Y=334.00 VERN DB RT 0.02 P 123 -Z: 57MNVR Ag/LOAD B61 I -
8 I i

GMT INRTL I090/19:20:00 R=127.50 B6 DSC 0.200 SUN I FAUST STARE:

21:26 MET MNVR P=102.80 AUTO DB AT 1.00 R 54 I FORNAX007/06:19:00 Y=327.40 IVERNIDB RT 0.02 P I09_

20:26
_AFTER IHU ALN) !

9 I I
090/19:45:00 GMT SOLCON SUN I-ZSI ATTITUDES

CRISS-CROSS I

007/06:44:00 MET I IORB OPS F-S

10 GMT INRTL IA9 DSC -ZSI:090/20:14:00 R=169.90 0.200 SUN

18:39 MET MNVR P= 82.50 AUTO DB AT 2.00 _ _ SOLAR OBS007/07:13:00 Y=341.00 VERN DB RT 0.02 017:39

I

GHT WHEN IIN ATT, COLLAPSE DB

090/20:19:00 DAP TO B4 I I

007/07:18:00 MET NEXT MNVR ON A9 I!1
(IN ATTITUDE_ I I

12 GHT INRTL090/20:41:00 R=116.20 A9 DSC 0.200 SUN FAUST STARE:

48:36 MET MNVR P=114.30 AUTO DB AT 2.00 R 87 LMCALONE007/07:40:00 Y=293.20 VERN DB RT 0.02 P 109

47:36 B6 IHNVR A9/LOAD I
*** ALL ATTITUDES IN MEAN OF 1950 *** 4-22 FLT PLN/L_S/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

-Yl GMT/MET 1 MNVR OPTION IIDAP I E/S IREF ATT/REMARKS 1 EVENT

o9o/2o:49:ooONTWHEN'NATT,.ETOAPTOB6 1 1 OOLLAPSEDB007/07:48:00 NEXT MNVR ON A9 i
I I

A9 DSC 0.200 I
(IN ATTITUDE) I2

090/21:06:00 GMT INRTL R=165.70 SUN I -ZS[:
13:15 MNVR P= 75.10 AUTO DB AT 2.001R 0 I SOLAR OBS

007/08:05:00 MET Y=311.60 VERN DB RT 0.02 P 90

12:15 1

MNVR A9/LOAD B4 I
3 I

090/21:14:00 GMT WHEN IN ATT, _ COLLAPSE DB
DAP TO B4 I

007/08:13:00 MET I
NEXT MNVR ON A9 I

I
tiN ATTITUDE) I

4 I I090/22:07:00 GMT INRTL R=I04.70 A9 DSC 0.200 SUN FAUST SCAN:
19:05 MNVR P=339.70 AUTO DB AT 2.00 R 186 HVCIA-B

007/09:06:00 MET Y= 60.00 VERN DB RT 0.02 P 52

MNV A9/LOAD B6*
5

090/22:08:00 GMT BEFORE SCAN, I FAUST SCAN

CHANGE DAP B6* I RATE CHANGE007/09:07:00 MET DSC VERN: .009
IN ATT, DAP B6* I

(BEFORE SCAN) DSC
6

090/22:20:00 GMT INRTL R=111.00 B6 0.009 SUN I SCAN MNVR
38:50 MNVR P=332.40 AUTO DB AT 1.00 R 1861

007/09:19:0037:50MET Y= 69.70 VERN DB RT 0.02 P 63

F 7 GMT INRTL A9 DSC090/22:40:00 R=133.60 0.200 SUN -ZSI:
54:57 MNVR P=131.40 AUTO DB AT 2.00 R 0 SOLAR OBS

007/09:39:00 METI Y= 76.70 VERN DB RT O.02_P 90
53:57 I

MNVR A9/LOAD B4 I

8 GMT WHEN090/22:55:00 IN ATT, COLLAPSE DB

007/09:54:00 MET DAP TO B4

NEXT HNVR ON A9 1 1
(IN ATTITUDE)

9
090/23:45:00 GMTIINRTL R=202.20 A9 IDSC 0.200_ SUN FAUST STARE:

57:37 MNVR P=305,40 AUTO DB AT 2.00 R 1821 A1795
007/10:44:00 MET Y=342.30 VERN DB RT 0,02 P 5756:37 I

MNVR A9/LOAD B6

10090/23:58:00 GMT WHEN IN ATT, COLLAPSE DB
DAP TO B6

007/10:57:00 MET
NEXT MNVR ON A9

(IN ATTITUDE) I t11
091/0o:21:00 GMT TGT=2 A9 DSC 0.200 EARTH_LVLH R= 0.00 -ZLV -XVV

34:03 BY=3 AUTO DB AT 2.00 R 3601 P=180.00

007/11:20:0033:03MET oM=Y=P=90.000.000.00 VERN DB RT 0.02 P 90 Ii Y= 0.00

12 B6 DSC 0.200 I +ZSI FOR PTC091/03:01:00 GMT TGT=4 RA= 9,250 SUN [NRTL R=192.09
12:49 BV=5 DEC= 3.988N AUTO DB AT 1.00 R 180 P=258.11

007/14:00:00 MET P=270.00 VERN DB RT 0.02 P 90 Y= 40.05 REFERENCE
11:49 Y= 0.00 _ I ORB OPS - RCS

0M=270.00 I IMNVR 86/LOAD A2. I
*** ALL ATTITUDES IN MEAN OF 1950 *** 4-23 FLT PLN/45/FIN
*** PYR EULER SEQUENCE ***



Attitude Timeline

1 GMT/MET MNVR OPTION l IDAP I E/S IREF ATT/REMARKS 1 EVENT

091/03:13:00 GMT INRTL BV=I A2 IDSC 0.400 INRTL R=192.11 INITIATE PTC --

ROTR P= 0.00 AUTO DB AT 1,00 P=258,09 ROTATION

007/14:12:00 MET Y= 0.00 PRI DB RT 0.20 " Y= 40.10

091/06:05:00 GMT CANCEL TERMINATE PTC
I ROTATION

007/17:04:00 MET _ I

I I
CNCL A2/LOAD B1 I J I I

3 GMT TGT=4 B1 DSC 1 I091/06:06:00 RA= 9.367 0.200 SUN INRTL R= 40.55 -XSI TAIL SUN
13:53 BV=5 DEC= 4.038N AUTO DB AT 1.00 R 180 P=172.83 COLD SOAK ATT.

007/17:05:00 MET I P=184.00 VERN DB RT 0.021P 176 Y:348.04 1
12:53 I Y= 0.00 I I

I OH= 90.00 I IMNVR BI/LOAD AI _ I
4 I I

J A1 DSC 0_200 SUN STAR091/07:06:00 GMT INRTL R= 53.00 PAIR ID/O IMU ALIGN

17:08 IMNVR P= 42.00 AUTOIDB AT 1,00 R 152 ~Y: 51 i
007/18:05:00 MET I Y= 41.00 VERN DB RT 0.02 P 51 -Z: 55 ]

s I

091/07:26:00 GMT INRTL R=289,00 AuBIToIDSC o.5ooiSUN ISTARPAIR liD/°VERIF ALIGN

28:38 MET MNVR P=184.00 PRI iDB AT 3.001R 152 -Y: 17007/18:25:0027:38 Y= 55.00 DB RT 0.20 P 115 -Z: 20 II

I ! KSC I6

GMT INRTL _ I091/07:36:00 R=254.00 BI _DSC 0.5001 SUN LANDING D/O BURN ATT.

3B:11NETMNVRP:2_100 _ AT300R_7 tO/OBURN007/18:35:0037:11 Y= 25.00 RT 0.20 P 7/21:07 TIG:
I I

I I I I I

*'* ALL ATTITUDES IN MEAN OF 1950 *** 4-24 FLT PLN/45/FIN
"*" PYR EULER SEQUENCE ***
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STS-45DAP BOOK

5-1 FLT PLN/45/FIN



DAP BOOK

DAP A CONFIGURATIONS

ITEM# AI* A2 A3 A4 A5 A6 A7 A8 A9

TRANSLATION

PULSE ft/sec 1 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.05 0.10

ROTATION

DSC RT NORM °/sec 2 0.200 0.400 0.200 0.500 0.200 0.200 0.200 0.200 0.500
VERN °/sec 3 0.200 0.400 0.008 0.200 0.200 0.200 0.200 0.200 0.200

PULSE NORM °/sec 4 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
VERN °/sec 5 0.010 0.010 0.010 0.010 0.050 0.010 0.010 0.010 0.010

, COMP NORM°/sec 6 .00 .00 .00 .00 .00 .00 .OO .00 .O0
ro VERN °/sec 7 .000 .000 .DO0 .000 .000 .000 .000 .000 .000

DEADBAND

ATT NORM (deg) 8 5.00 1.00 1.00 3.00 5.00 3.00 2.00 2.00 3.00
VERN (deg) 9 1.000 1.000 0.070 1.000 1.000 2.000 1.000 1.000 2.000

RATE NORM °/sec 10 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sec 11 °020 °020 .010 .020 °020 .020 .020 .020 .020

JET OPT

P 12 1 1 1 1 1 3 1 or 3 1 3
r- y 13 1 1 3 1 1 3 1 or 3 1 3

*I-LOADEDOPS-2 DAP Configuration



ALT RAP CONFIGURATIONS

ITEM# ALTI*

RATE DEADBAND 32 0.200

JET OPTION 33 I

NUMBEROF JETS 34 2

ON TIME 35 0.08

DELAY 36 0.00

*I-LOADEDOPS-2 DAP
Configuration

f-

5-3 FLT PLN/45/FIN



DAP B CONFIGURATIONS

ITEM# B1* B2 B3 B4 B5 B6 B7 B8

TRANSLATION

PULSE ft/sec 15 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.01

ROTATION

DSC RT NORM °/sec 16 0.500 10.200 0.200 0.200 0.200 0.200 0.500 0.200
VERN °/sec 17 0.200 0.200 0.200 0.008 0.016 0.200 0.200 0.200

PULSE NORM °/sec 18 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
VERN °/sec 19 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

COMP NORM °/sec 20 .00 .00 .00 .00 .00 .00 .00 .00I

VERN °/sec 21 .000 .000 .000 .000 .000 .000 .000 .000

DEADBAND

ATT NORM (deg) 22 3.00 3.00 3.00 0.30 3.00 1.00 2.00 2.00
VERN (deg) 23 1.000 1.000 1.000 0.100 0.033 1.000 1.000 1.000

RATE NORM °/sec 24 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sec 25 .020 .020 .020 .010 .020 .020 .020 .020

JET OPT

P 26 1 3 1 3 3 3 I or 3 1
r- Y 27 1 3 1 3 3 3 1 or 3 1
-_ j^
r--° CNIL ACCEL 28 0 jO ju 0 0 0 j0 ]0 j

*I-LOADEDOPS-2 DAP Configuration
(J1



DAP BOOK

FLT PLN-la/45/O/A

UNIV PTG -_

TGT ID = I Orbiting Vehlcle CNTLACCEL= 0 Orbiting Vehicle
= 2 Earth ctr = i thru 5 not used

= 3 Earth tgt
Input LAT (±90) PRI JET OPT = I Normal

LON (±180, + = East) = 2 Nose only
ALT (-3444.0 to = 3 Tail only

20000.0 rim)
= 4 Sun ctr Aft JET OPT = 1 Normal

= 5 Celestial tgt = 2 Illegal entry
Input RA (0-359.99) = 3 Tail only

DEC (±90)
= _-110 Nay Stars

BODY VECT = I +X*
= 2 -X*
= 3 -Z*
= 4 PTC (_ below +X)*
= 5 Optional

Input P (0-359.99)
Y (270-359.99,0-90)

* inout OM �OH(0-35g.99_
MON AXIS = I +X

2-X

FLT PLN-1b/45/O/A

(reducedcopy) 5-5 FLT PLN/45/FIN



__ m

DAP PURPOSE

A1 - LOSS OF VERN

(NOSE & TAIL)
A2 - PTC
A3 - GG
A4 - PRE/POST DEPLOY
A5 - IMU ROTATION
A6 - STS-45 LOSS OF VERN

(TAIL ONLY)
A7 - RENDEZVOUS
A8 - PROX OPS
A9 - STS-45 NOMINAL

FLT PLN-2a/45/0/B

A1

DAP A1 A1

TRANSLATIOH
PURPOSE: 0.1 0 i PULSE

LOSS OF VERN ROTATION

(NOSE & TAIL) 0._2O_O_ 2 DSC RT NOF_
0.2 0 0 3 VERN

0.1 0 4 PULSE NOF_
0.0_ 1 0 5 VERN

.0 0 6 COMP NO_
.0 0 0 7 VERN

DEADBANO
5.0 0 8 ATT NO_

_ I_.00 .0 9 VERN

0.2 0 10 RATE NOI_M
.O 2 0 11 VERN

_1 12 JET OPT P
i 13 Y

0 14 CNTLACCEL

FLT PLH-2b/45/O/A FLT PLN-3a/45/O/A
__ i

A2

(reducedcopy) 5-6 FLT F,LN/45/FIN



AI

DAP .8,2 A2

PURPOSE: TRANSLATION
_.! _ I PULSE

PTC
ROTATION

0.4 0 0 2 DSC RT NORM
O._ O O 3 VERN
0.! O 4 PULSE NORM

O,O -1O 5 VERN
.0 0 6 COMP NORM

.0 0 0 7 VERN

DEADBAND
_ -1.0_ 8 ATT NORM

_ -1.0O _ 9 VERN

O-_ _ 10 RATE NORM
.0 2 0 11 VERN

-1 12 JET OPT P
-113 Y

O 14 CNTL ACCEL

FLT PLN-3b/45/O/A FLT PLN-4a/45/O/A

-- -- A3
DAP A3

TRANSLATION

PURPOSE: 0.! 0 i PULSE

GG ROTATION

0.2 0 _0 2 DSC RT NORM
0.0 0 8_ 3 VERN
0.1 0 4 PULSE NORM

0_.0I 0 5 VERN
.0 O 6 COMP NORM

.0 0 0 7 VERN

DEAnBANO
1.0 0 8 ATT NORM

_ O_.O7_0 9 VERN

0.2 0 i0 RATE NORM
.0 _1O_ 11 VERN

_I 12 JET OPT P
_3 13 Y

O 14 CNTLACCEL

.... FLT PLN-4b/45/O/A FLT PLN-Ba/45/O/A

(reducedcopy) 5-7 FLT PLN/45/FIN



A3 /

DAP A4 A4

PURPOSE: TRANSLATCON
0.! O_ 1 PULSE

PRE/POST DEPLOY
ROTATION

0.5_Q 0- 2 DSC RT NORM
0.2_0 (3 3 VERN
0_.i_O_ 4 PULSE NORM

_0.01 O 5 VERN
.0 O_ 6 COMP NORM

.0 0 0 7 VERN

DEADBAND
3.0 0 8 ATT NORM

____I.00 0 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

_i 12 JET OPT P
1 13 Y

0_ 14 CNTL ACCEL

FLT PLN-Bb/45/0/B FLT PLN-6a/45/0/A

A4
DAPA5 A5

PURPOSE: TRANSLATION
_-! _ i PULSE

IMU ROTATION
ROTATIO_I

0-.20-0 2 DSC RT NORM
0.2 0-Q 3 VERN
g.! _ 4 PULSE NORM

0.0 5 0 5 VERN
._ _ 6 COMP NORM

.0 0 0 7 VERN

DEADBANI)

_ 5_.00 8 ATT NORM
_ !-_ _ Q 9 VERN

0.2 0 i0 RATE NORM
.0 2_0 11 VERN

1 12 JET OPT P

13 Y

14 CNTL ACCEL

FLT PLN-6b/45/O/A FLT PLN-Ta/45/O/A

(reducedcopy) 5-8 FLT PLN/45/FIN



,s �DAPA6 A6

TRANSLATION
PURPOSE: 0.1 0 i PULSE

STS-45 LOSS OF VERN ROTATION

(TAIL ONLY) (3.20 0 2 DSC RT NORM
0.2 0 0 3 VERN
0.1 0 4 PULSE NORM

_.0 ! Q 5 VERN
•_ 0 6 COMP NORM

•_ (30 7 VERN

OEADBAND

_ 3.0 (3 8 ATT MORM
_ 2.0 0 0 9 VERN

_.Z Q 10 RATE NORM
.0 2 0 11 VERN

12 JET OPT P
13 Y

Q 14 CNTLACCEL

FLT PLN-7b/45/O/B FLT PLN-Ba/45/O/B

A7

,_- �t

,_ + �DAP A7 A7

TRANSLATION

PURPOSE: 0.! O_ I PULSE

RENDEZVOUS ROTATION

0.2_O_0 2 DSC RT NORM
0.2_O_(3 3 VERN
0.I 0 4 PULSE NORM

0.0 1 0 5 VERN
.(3O_ 6 COMP NORM

.0 0 0 7 VERM

DEADBAND

_ 2_.0o S ATT NORM
_ _1.0(30 9 VERN

0_.2O_ 10 RATE NORM
.0__2O_ 11 VERN

I or 3 12 JET OPT P
1 or 3 13 Y

O_ 14 CNTL ACCEL

•_ FLT PLN-8b/45/O/A FLT PLN-ga/45/O/A

+ + +" +
5-9 FLT PLN/45/FIN

(reduced copy)



-,, � �DAPA8 A8

PURPOSE: TRANSLATION
0°0 S 1 PULSE

PROX OPS

ROTATION
_.? 0 0 2 DSC RT NORM
_._ Q Q 3 VERN

0.1 0 4 PULSE NORM
_._ ! _ S VERN

.Q 0 6 COMP NORM
.0 0 0 7 VERN

DEADBANI)
_ 2.0 0 8 ATT NORM

_ !._ Q _ 9 VERN

0.2 0 10 RATE NORM
._ _ Q 11 VERN

12 JET OPT P
! 13 Y

14 CNTLACCEL

FLT PLN-gb/d5/O/A FLT PLN-lOa/45/O/A

+ + + "t

�,.DAP Ag Ag

PURPOSE: TRANSLAIION
Q.! Q 1 PULSE

STS-45 NOMINAL
ROTATIO_

O.S 0 0 2 DSC RT NORM
0.2 0 0 3 VERN
0.I 0 4 PULSE NORM

_.0 1 0 S VERN
.0 Q 6 COMP NORM

.0 0 0 7 VERN

DEADBAND

_ 3.0 0 8 ATT NORM
_ _._ 0 0 9 VERN

0.2 0 I0 RATE NORM
.0 2 0 11 VERN

12 JET OPT P
13 Y

Q 14 CNTL ACCEL

FLT PLN-lOb/45/O/B FLT PLN-11a/45/O/A

(reducedcopy) 5-10 FLT PLN/45/FIN



/ ,, �OA.._.PP PURPOSE

ALT1 - NOMINAL[-LOAD

FLT PLN-11b/45/O/A FLT PLN-IZa/45/O/A

DAP ALT1 ALT1

PURPOSE: 0,2 0 Q 32 RATE DB
! 33 JET OPT

NOMINAL I-LOAD 2 34 # 3ETS
_ 0.0 8 35 ON TIME
_ 0.0 g 36 DELAY

f_

• FLT PLN-12b/45/O/A FLT PLN-13a/45/O/A

(reducedcopy) 5-II FLT PLN/45/FIN



DA__PP PURPOSE

BI - PRCS IMU ALIGN
OMS & RCS BURNS

B2 - GENERIC LOSS OF VERN
(TAIL ONLY)

B3 - LOSS OF VERN

(NOSE & TAIL)
GG MNVR

B4 - TIGHT DEADBANDS
B5 - COAS CAL
B6 - NOMINAL

STS-45 LOSS OF VERN
(TAIL ONLY)

B7 - RENDEZVOUS
B8 - PROX OPS

FLT PLM-13bI4BIOIA FLT PLN-14a/45/O/B

��I
DAP B1 B1

PURPOSE: TRANSLATION

PULSE 15 0_.0 2_
PRCS IMU ALIGN
OMS & RCS BURNS ROTATION

DSC RT NORM 16 0.5 O_0
VERN 17 0.2_0 0

PULSE NORM 18 0.0 4
VERN 19 0.0_0 2_

COMP NORMzo .oo_
VERN 21 .0_O__0

DEADBAND

ATT NORM 22 _ _3.0O_
VERN 23 _1.0 0 O_

RATE NORM 24 0.2_0
VERN 25 .0 2_0_.

JET OPT P 26 1
Y 27 1

CNTL ACCEL 28 O_

FLT PLN.14b/45/O/B FLT PLN-15a/45/O/A

+ B,
(reduced copy) 5-12 FLT PLN/45/FIN



DAPB2 B2

PURPOSE: TRANSLATION
PULSE 15 0.0 2

GENERICLOSSOF VERN
(TAILONLY) ROTATION

DSC RT NORM 16 Q--2O
VERN 17 0.-2O O

PULSE NORM 18 0._
VERN 19 _-0 _ -2

COMP NORM 20 -Q0
VERN 21 .O_ O

DEADBAND
ATT NORM22 _ _._g

VERN 23 _ !.0 O 0

RATE NORM 24 0.-20
VERN 25 .0 2

JET OPT P 26 3
Y 27

CNTLACCEL 28 O

FLT PLN-15b/45/O/B FLT PLN-16a/45/O/A

B2

DAP B3 B3

PURPOSE: TRANSLATION
PULSE 15 O.O _2

LOSSOF VERN
(NOSE& TAIL) ROTATION
GG MNVR DSC RT NORM 16 0.2 0 0

VERN 17 0._2O 0
PULSE NORM 18 0.0 4

VERN 19 0.0 0 -2
COMP NORM 20 ._00

VERN 21 .0 0 0

DEADBAND
ATT NORM 22 _ 3.0 0

VERN 23 _-1.00 0

RATE NORM 24 0.2 0
VERN 25 .02 0

JET OPT P 26 _i
Y 27 _I

CNTLACCEL 28 _0

" _ FLT PLN-16b/45/O/A FLT PLN-17a/45/O/A

(reducedcopy) .5-13 FLT PLN/45/FIN



DAPB4 B4

PURPOSE: TRANSLATION
PULSE 15 0.0 2

TIGHTOEADBANOS
ROTATION

OSC RT NORM 16 _0.2_0_0
VERN 17 0._0_08

PULSE NORM 18 _0._04
VERN 19 _0._00 2

COMP NORM 20 .0 0
VERN 21 ._0-0-0

DEADBANO
ATT NORM22 _ O._3O_

VERN 23 _-0.10 0

RATE NORM 24 0.2 _0
VERN 25 _,O__I0

JET OPT P 26 3
Y 27 3

CNTLACCEL 28 _0

FLT PLN-17b/45/O/B FLT PLN-IBa/45/O/A

@ B4 m

OAPB$ B5

PURPOSE: TRANSLATION

PULSE 15 2._0_2
COASCAL

ROTATION
DSCRT NORM 16 _0.2__0_0

VERN 17 0_.!21 _6
PULSE NORM 18 !)_.-04_

VERN 19 0.!)_-02_
COMP NORM ZO .0_0

VERN 21 .!)_0 O_

DEADBANO
ATT NORM22 _ 13.0-0

VERN 23 _ 0.!)_-3_3

RATE NORM 24 -0.-2-0
VERN 25 .!)2_O_

JET OPT P 26 _3
Y 27 _3

CNTLACCEL 28 O_

FLT PLN-18b/45/O/A FLT PLN-19a/45/O/A

��"
(reducedcopy) 5-14 FLT PLN/45/FIN



i B5

DAP B6 B6

PURPOSE: TRANSLATION
PULSE 15 O.Q 2-

NOMINAL
STS-45LOSSOF VERN ROTATION
(TAILONLY) DSC RT NORM 16 O._ O O

VERN 17 0.2 0 0
PULSE NORM 18 - Q._

VERN 19 O.O O
COMP NORM 20 -0O

VERN 21 .O O

DEADBAND

ATT NORM 22 - !.0 O
VERN 23 _ !-0 O 0

RATE NORM 24 0.'2O
VERN 25 .0'2O

JET OPT P 26
Y 27

CNTLACCEL 28 O

FLT PLN-19b/45/O/B FLT PLN-20a/45/O/B

DAPB7 B7

PURPOSE: TRANSLATION
PULSE 15 0.0 _5

RENDEZVOUS
ROTATION
DSC RT NORM 16 0.5 0 0

VERN 17 0.-20 0
PULSE NORM 18 0.0 4_

VERN 19 0.0 0 _2
COMP NORM 20 .00

VERN 21 .0 0 0

DEADBAND
ATT NORM 22 _ _2.0O

VERN 23 _ 1.0O 0

RATE NORM 24 0.2_O_
VERN 25 .0 2 0

JET OPT P 26 ! or 3
Y 27 I or 3

CNTLACCEL 28 0

_ FLT PLN-20b/45/O/A FLT PLN-21a/45/O/A

(reducedcopy) 5-15 FLT PLN/45/FIN
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DAP B8 B8

PURPOSE: TRANSLATION

PULSE 15 CL.O1
PROX OPS

ROTATION

DSC RT NORM 16 0._2.0 O_
VERN 17 0.2-0 O_

PULSE NORM 18 0.0 4

VERN 19 0_._(]iO_2_-
COMP NORM 20 .0 0

VERN 21 ._00 _0

DEADBAMD

All" NORM 22 _ 2.0 0
VI-RN 23 _ 1._0 O_O_

RATE NORM 24 0.2 0
VERN 25 .0 2 0

JET OPT P 26 1
Y 27 !

CNTL ACCEL 28 0
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FLIGHTPLAN NOTES
(CONSTRAINTSAND GUIDELINES)

A. FLIGHTDESCRIPTION

The STS-45 (0V-104)launchfrom KSC on March 23, 1992, (Flight
Cycle)will be into a 160 nm orbit at an inclinationof 517.0
degrees. The missiondurationwill be 8 days. Nominallanding
occursat KSC on March 31, 1992.

Landingopportunitiesare:

Landing
,,, Orbit No. Site Local Time

0
z Nominal Primary 127 KSC 05:08 EST
z Backup 129 EDW 06:12 PST
-J WeatherAlt. 128 NOR 05"39 MSTQ.

_- 1 Day Late Primary 143 KSC 06:06 EST.J
" WeatherAlt. 145 EDW 06:07 PST

2 Days Late Primary 159 KSC 06:01 EST
WeatherAlt. 161 EDW 06:03 PST

Major Events

LAUNCH(KSC) March 23, 1992
MET (DD/HH:MM:SS) 0/00:00:00
Day of year 83
CST/GMT 07:01/13:01

OMS-2
MET (OD/HH:MM) 0/00:39
DV (fps) 252.3
ORBIT ha/hp (nm) 159/160

DEORBITBURN
MET (DD/HH:MM) 07/21:07

LANDING(KSC)
MET (DD/HH:MM) 07/22:07
Day of year 91
CST/GMT 05:08/11:08

B. CREW

i. There will be sevencrewmembersonboarddividedinto teams as
follows:

RED team - MS2, MS3, PS2
BLUE team - PLT,MS1, PS1

The CDR is not assignedto a team and is free to adjust his
hoursreal-timeas necessary. Each teamworks approximately12
hoursfollowedby 12 hours off duty. This allowscontinuous24
hour/daypayloadoperations.

6-2 FLT PLN/45/FIN



?. The crewmembers will be assigned to the following tasks:

CDR - Charles Bolden
PLT - Brian Duffy
MS1 - Kathryn Sullivan
MS2 - David Leestma
MS3 - Michael Foale
PS1 - Dirk Frimout
PS2 - Byron Lichtenberg

3. The crewmembers responsible for performing an EVA, should one
become necessary, are: MS1 will be EVI, MS3 will be EV2, MS2
will be IVl.

C. ORBITER SYSTEMS

i. Communications and Instrumentation

a. The Operational Instrumentation (01) system will nominally be
managed from the ground through uplink real-time commands
(RTCs) coordinated with the crew.

b. TDRS coverage is assumed to be supported by TDRS-E (41
degrees W) and TDRS-W (171 degrees W) and is the prime mode
of communication coverage.

c. GSTDNsites are available on an on-orbit contingency support
basis (2-4 hours call-up): MIL (MLX), BDA, DKR, GDS (GDX),
VAN, DFR. NOTE: The DFR site is not indicated in this
version of the Flight Plan. RID and CAN are available on an
emergency support basis only.

d. RTS sites are available for contingency support (2 hours lead
time required): HTS, GTS, VTS, IOS, NHS, CTS, and OTS.

e. TDRS Ku-band is the prime mode of real-time TV; however,
there are also three GSTDNsites available as backup (2-4
hours lead time required): GOS (GDX), MIL (MLX), VAN.

f. TDRS-E and TDRS-W are assumed available to support Ku-band
uplink (e.g., TAGS).

g. HDRuplink (e.g., Teleprinter) is available through TDRS-E
and TDRS-W.

2. Guidance and Navigation

a. The orbiter state vector must be uplinked whenever downtrack
error in the on-board vector becomes greater than 20 nm, but
is usually uplinked when errors are greater than 5 nm. These
are real-time calls.

b. IMU alignments occur approximately every 12 hours and prior
to major events requiring low navigation uncertainty. IMU
alignments will use stars of opportunity when possible during

..... ATLAS-I attitudes and maneuvers.
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3. EnvironmentalControland LifeSupportSubsystem(ECLSS)

a. Two C02 absorbersare installedprior to launch. On orbit,
the canistersare alternatelyreplacedas requiredper the __
cue card.

b. There are four supplywater tanks and one waste water tank
which are loadedfor launchwith volumessufficientto meet a
launchday deorbitopportunitywith payloadbay doors (PLBDs}
failedclosed. Managementof supplywater will be accom-
plishedthroughthe use of the toppingflash evaporator
system(FES). Waste tankdumps will be performedas
scheduledin the timeline.

D. TEXT UPLINKSYSTEM

1. The Text and GraphicsSystem (TAGS)is a high-resolution
facsimilesystemthat scans textor graphicsmaterialand
convertsthe analogSCAN data into serialdigitaldata. This
data is transmittedvia a telemetrylinkto the cathode-raytube
hardcopier. Transmissiontime for an 8-I/2 by U-inch page can
vary from just over 1 minuteto just over 16 minutesdependingon
the hardcopyresolutiondesired. The TAGS can onlyuplink images
using Ku-band. This FlightPlan assumesKu-bandforwardlink is
availablefor both TDRS-Eand TDRS-W,and TAGS is the primary
mode of text uplink. Instrumentationhas the capabilityto
uplinkonboardhardcopiercontrolcommandsvia S-bandior
Ku-bandfor power on, advance,ready,standby,and off.

2. The teleprinter(TPR)will providea backupon-orbitcapability
to receiveand reproducetext-onlydata from MCC. The TPR uses
S-bandand is not dependenton TDRS Ku-band. TPR recjuires1 to
2.5 minutesper message,dependingon the numberof lines (up to
66). Activationwill be scheduledduringPost Insertionand the
TPR will remainon continuouslyuntil deactivationprior to seat
ingresson entry day.

E. TELEVISION/PHOTOGRAPHY

1. The CCl_/systemsprovidetwo color,wide-anglecamerasfor in-
cabin coverage. There will also be four PLB TV cameras. There
are threedifferentlensassembliesfor the PLB cameras(color
lens assembly,monochromelensassembly,and wide-anglelens
assembly). The type of lens assemblyfor each PLB cetera is
documentedin the FlightRequirementsDocument.

2. There are two video tape recordersavailablewith 30-minute
cassettes.

3. Three camerasystemsare available: 35mm, 16mm, and 70mm.

6-4 FLT PLN/45/FIN



F. PAYLOADS

I. Atmospheric Laboratory For Applications And Science Mission i
(ATLAS-I)

The first ATLAS-I is a NASAmission with an international
payload, with the European Space Agency providing operational
support for the European investigations. The ATLAS-1 represents
the first of a series of shuttle-borne payloads which are
intended to study the composition of the middle atmosphere and
its possible variations due to solar changes over the course of
an ll-year solar cycle. A first in this evolutionary program,
the ATLAS-I will carry a payload of instruments originally flown
on the Spacelab-I and Spacelab-3 missions. The ATLAS-I mission
therefore exploits the shuttle capability to return sophisticated
instruments to the ground for refurbishment and updating, and the
multi-mission reflight of the instruments at intervals required
by the scientific goals. In addition to the investigations
specific to the ATLAS-I objectives, the first mission payload
includes others that are intended to study or use the near Earth
environment.

ATLAS-1 is a multidiscipline mission, comprising four broad areas
of science: Atmospheric Physics, Solar Physics, Space Plasma
Physics, and Astronomy. At present, the mission science payload
comprises 12 investigations. These are located on the two
pallets.

a. Atmospheric Physics

--- (1) Atmospheric Trace Molecule Spectroscopy (ATMOS) will map
trace molecules middle atmosphere by measuring the
infrared radiation absorbed. During orbital sunrises
and sunsets the sunlight that passes through the Earth's
atmosphere will be recorded. The wavelengths of light
will identify molecules and their locations.

(2) Millimeter Wave Atmospheric Sounder (MAS) will perform
simultaneous measurements of day/night concentrations of
ozone, middle atmosphere temperature, and trace
molecules involved in the creation/destruction of ozone.

(3) Atmospheric Lyman Alpha Emissions (ALAE) will spectro-
scopically measure atomic hydrogen and deuterium in the
terrestrial atmosphere in order to understand the
evolution of atmospheres and their dynamics.

(4) Grille Spectrometer (GRILLE) will study atmospheric
composition between 15 km and 150 km on a global scale.
High resolution infrared spectroscopy measurements are
made primarily in solar occultation.

(5) Imaging Spectrometric Observatory (ISO) will determine
upper atmosphere photochemistry, composition of ener-
getics, and stratospheric OH by emission spectroscopy.
Measures airglow over a wavelength range extending from
extreme ultraviolet to near infrared.

f_

(6) Energetic Neutral Atom Precipitation (ENAP) will measure
faint emissions at nighttime arising from fluxes of
energetic neutral atoms in the thermosphere. ENAP
measurements will be made using the ISO hardware.
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b. Solar Physics

(1) Active Cavity Radiometer (ACR) and Solar Constant
(SOLCON) experiments will use precise instruments to
measure ultraviolet light through infrared radiation.
With slightly different techniques each experiment will
determine a value for solar constant and the _alues will
be compared. Instrument accuracy and solar variations
will be determined.

(2) Solar Spectrum (SOLSPEC) will measure ultravic,let
through infrared solar radiation to determine how the
amount of these energies change over time and where they
are absorbed in the atmosphere.

(3) Solar Ultraviolet Spectral Irradiance Monitor (SUSIM)
will determine both long-term and short-term variation
of the total ultraviolet flux emitted by the Sun.

c. Space Plasma Physics

(1) Atmospheric Emissions and Photometric Imaging (AEPI)
will study selected atmospheric phenomena, tocletherwith
natural and artificial auroras. It will utilize visible

imaging with Z-axis gimballed photometer.

(2) Space Experiments with Particle Accelerators (SEPAC)
will carry out active experiments on Earth's ionosphere
and magnetosphere including vehicle charge neutraliza-
tion, beam plasma physics and beam-ionosphere
interactions.

d. Astronomy

Far Ultraviolet Space Telescope (FAUST) will observe faint
astronomical sources in the far ultraviolet (extended and
point sources).

2. Shuttle Solar Backscatter Ultraviolet (SSBUV/A)

The SSBUV program is designed to provide calibration of
backscatter ultraviolet (UV) instruments being flown cLirrentlyon
free-flying satellites. The payload configuration consists of
two canisters interconnected by cables mounted on a Get-Away
Special (GAS) adapter beam. The canister containing ti_eSSBUV
spectrometer is equipped with a Motorized Door Assembly (MDA).
The adjacent support canister contains data, command, and power
systems. Crew interface is through a GAS Autonomous Payload
Controller (GAPC) on the aft flight deck. After an outgassing
period, the instrument will operate in three modes: Earth view,
solar view, and calibration.

3. Space Tissue Loss (STL)

The objective of STL is to validate models of muscle, bone, and
endothelial biochemical and functional loss induced by
microgravity stress; to evaluate cytoskeleton, metabolism,
membrane integrity and protease activity in target cells; and to
test tissue loss pharmaceuticals for efficacy.
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STL is stowed in a middecklockerwith a modifiedlockerdoor.
A crewmemberwill initiateit when on orbit and prepareit for
entry. The only other crew involvementwould be to check

f- occasionallyfor normal operatingstatusand replacefuses if
necessary.

4. VisualFunctionTester-2 (VFT-2)

VFT-2 is a handheldbattery-poweredtestingdevicethe crew looks
intoto measurechangesin a numberof visionparametersaffected
by microgravity.

5. RadiationMonitoringEquipmentIII (RME-III)

The RME-IIImeasuresthe radiationat differentlocations
throughoutthe orbiter. The experimentcontainsa liquidcrystal
display(LCD)for real-timedata displayand a keyboardfor
controllingits functions.

6. CLOUDS-IA

CloudsIA consistsof variousphotographicequipmentwhich will
be used on orbit to obtain photographicsequencesof certain
typesof cloud fieldsof interestas specifiedpreflightby the
USAF/SDand to obtain photographicsequencesof cloud fieldsover
preflightspecifiedgroundtarget locations. The overheador AFD
windowsmay be used.

7. ShuttleAmateurRadio Experiment(SAREXII-B)

SAREX II-B is a suite of amateurradio equipmentconsistingof a
handheldtransceiver,window antenna,headsetassembly,interface
module,spare batteryset, and a personaltape recorder. The
crew will use SAREX to communicatewith variousground radio
operators.

8. Investigationsinto PolymerMembraneProcessing(IPMP)

The researchobjectiveof the IPMP payloadis to flash evaporate
mixed solventsystemsin the absenceof convectionto controlthe
porosityof the polymermembrane. With at least24 hours
remainingbeforeentry the crew will activatethe experimentand
log the MET.

9. Get-AwaySpecial(GAS) Canister

Attachedcargo operationswill be performedwith the one GAS
canisterexperiment. The loneGAS experiment,G229, is mounted
on the port side of the orbiterpayloadbay, aft of the ATLAS
payload.

G-229 is by GTE LaboratoriesIncorporated.The experimentwill
melt and regrowgalliumarsenidecrystalswith convective
effectsabsent.
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9. Changesin the EndocrineRegulationof OrthostatlcTolerance
FollowingSpace Flight (DSO 613)

DSO 613 will characterizethe extentand patternof changesin
plasma volumeduring space flightof up to 16 days duration. It .....
will also determinewhetherrestinglevelsof catecholaminesare
elevatedimmediatelyafter flight,and whethercatecholamine
releasein responseto varyingdegreesof orthostatlcand
cardiovascularstressesis impairedafter space flight:.There
are no on-orbitactivitiesfor this DSO.

10. The Effectof ProlongedSpaceflighton Head and Gaze 5;tability
During Locomotion(DSO 614)

The purposeof DSO 614 is to characterizepreflightarid
postflighthead and body movementalong with gaze stability
duringwalking,running,and jumping,all of which are_relevant
to egressfrom the shuttle. There are no on-orbitactivities
for this DSO.

11. EducationActivities(DSO802)

Thepurpose of this DSO is to producean educationalvideo'
productwith scenes recordedon orbit and on the groun,d.The
crew will film severalsceneson orbit using the camcorder.

12. DocumentaryTelevision(DSO901)

This DSO requiresllve televisiontransmissionor VTR dumps of
crew activitiesand spacecraftfunctionswhich include: Payload __
Bay Views,STS and PayloadCrew Activities,VTR Downlinkof Crew
Activities,In-FlightCrew Conference,and unscheduledTV
Activities.

13. DocumentaryMotion PicturePhotography(DSO902)

Thls DSO requiresdocumentaryand public affairmotlo_ picture
photographyof significantactivitieswhich best depictsthe
basic capabilitiesof the space shuttleand key objectives. This
DSO Includesmotion picturephotographyof spacelabmodule
activities,flight deck activities,mlddeck activities,and any
unscheduledmotion picturephotography.

14. DocumentaryStill Photography(DSO903)

This DSO requiresstill photographyof crew activitiesin the
orbiter,spacelaband mission-relatedscenes of genera_lpublic
and historicalinterest. Still photographywith 70mm format for
exteriorphotographyand 35mm formatfor interiorphotographyis
required.

I. TimelineFormats

The timelineformatsused in this Flight Plan are based ortJSC-19933:
TimelineFormatDefinitionsand StandardNotes, RevisionC, May 1990.
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