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INTRODUCTION

The STS-37 FlightPlan is the flightdata file articlethat containsthe
on-orbittimeline. It does not containthe detailedtimelinesthat are
coveredin the Ascent,Post Insertion,DeorbitPrep, and Entry
Checklists. The detaileddeployproceduresrequiredfor the deploy
timeframeare in the GRO DeployChecklist. The detailedrendezvous
proceduresrequiredfor DTO 822 are In the Orbit Ops FlightSupplement.
The detailedtimelineand proceduresfor the FD 4 plannedEVA are in the
EVA Checklist. For continuity,the entireflightis shown in the summary
leveltimeline.

Thison-orbittimelinesatisfiesthe°objectivesspecifiedin the Flight
Definitionand RequirementsDirectiveand the requirementsof the STS-37
FlightRequirementsDocument. This FlightPlan, as part of the Flight
Data File,meets the specificationsof the STS-37Flight Initialization
Data Pack. (CTLCycle,ReleaseA)

The flightprofileused for this FlightPlan is for a launchdate of
April 4, 1991, at 08:20 CST. Orbiterinertialattitudesare expressed
relativeto a Meanof 1950 (MS0) referenceframe.

JSC-22354,Crew SchedulingConstraints(AppendixK, CPMP),Basic Rev A,
January1990, has been used to buildthe timelinescontainedin this
FlightPlan. Exemption1403#G authorizesthe FD 3 unscheduled/quick
responseEVA for GRO solar arraydeploymentanomalies. Exemption1403
#14 concernsan interruptedmeal on FD Sdue to a DTO 822 rendezvous
stationkeepingburn.

The timelineformatsused in this FlightPlanare based on JSC-19933,
TimelineFormatDefinitionsand StandardNotes,RevisionC, May 1990.
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SUMMARY
TIMELINE
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1 P/TV11 ACT VTR DEMO (DTO'm 633 _ 650)
_Z ( ) .... ( ) .... ( ) .... DSO 60_ rOOD/STY _ (_D, _)

_ EXECUTION TII_ :
H
Z __/__ :__:__

JLVT-

To8T
J-B _-

IBD :.
LDK
•LA R

02:00.
4-

Xl (BI)
AUTOIW_

MNVR IMU ALIGN ATE fM CEPT ZNIT (ORB OPS, _) L

STAR PAIR (B1) I (PHOTO/TV, _-_----_T_) GRO STATUS CHSCK, Steps l&2
A/AUTO/VBRN (02:30) Init NNVR (GRO DPY, _)IIORB I -
IMU ALIGN - S _ (ORB OPS) ONSTOW CABIN EQUIP

)mVR (TRKt -ELY. -TVV (_L1)

iTG-2 BY-3 OM-90
T 03t00_ A/AOYO/VE_ In.'Lt Tt_H C
T T
8 _ 8 T M AFT cONTROLLER C/O PCG II OPERATION_ (PL OPS)

V I (ORB OPS, GNC)
J_V_- B _ (VAN, MIL),rl AL

s t A N _ _-RB ANT DEPLOY C_I_I) Cm_L-
_ _, (ORB oPs, COMM_/J_) PIE)

-- K_-BD ACTIVATION (C0_%f mode)

(ORB OPS, COMM/INST) R_D DOSE DIS z (DSO 469)
_D, __p__sq_ )

R2 _ STEAM VENT HER D_ACTi BI_R _ (three) - OFF CRTO 02 TK RTR SNSR _

(ORB OPS, _) _IMDA TEST BED S_

04100 (PLOPS, ___)

3-2 FLT PLN/37/FIN 02/22/91





cosz*_ MET A

r_' -,_. _x,ooo" STS-37 (FD 01 )
• 08".00_ _ STS ,_ PL MCC

A1 (Sl) O19 ,,/COAB _ - OFF Stow COJt__vro/vz._
Jl

T
J

PR---VATI I_DICAL CO_ERENCI

I
(ORBce], c*_w s_s)

"r"
Z 09:00.
0 PCG ZZ OPE_ItTZ_N (PL OilS)

s ['6-_/. Do *,or p,r'_o=,
G _.. . . . BUPPLy WATL_ DUMP
I['
B

10:00.

Z
o _ "_ z_ XLZeq
8 ]RZQID XD: CO/UJ _._BPJkZ'ION Z*OG

STAR AVAZL: 06:51 TO 07:37
AMG:

11:00- 8Z_I_P _X ( )-- "-- -- ( ) .... ( )-- *-- -- -Z A BZJUJ -- r

G AY ( )-- "- ( )-- .-- ( )-- *--- UPD&Tg TIMB: /__ : :T -- -- -- -- --

As ( ) .__ ( ) .... ( )....
BXBCq_'ZOH T_:

22*00.

_-4 rLT Pt_/ST/rZN 02/22/9i
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coerz_m,_z MET • STS-37 (FD 02 )
RTS _N DAY 000_

i,:oo_ pT. MCC
al (nl)
J&_zo/wsJ_

IMU ALX_ LOG
_0D ID: FD02 ZZ ACT][VITZE_|

s_ecxn (1 Kz.-/azl)
FOOD PPJI:P/POST (Cue Csmd) (30 Hln)

1 2 3 PCG FAN XNT-_T CLF_A_NG G _ CK
BZI4DA rAN INLZT CLF_NZNG

IORB I _ _ OPERJI_ZONB
_: (PLOPS, s_x)

AX ( )-- "-- -- ( )-- "-- -- ( ) .... E'/'JL%'11ACT VIL"RDEHO (DTO'm S33 _ 6501

T 17:00_ A)[ ( )_ .- ( )_ .-- ( )_ --- DSO 607 FOOO/BIV TM;X; (MIND, J_W_--_IFg_E)D BL_IP - -- - r"-

1_. Az ( 1_ .__ ( 1_ .__ ( ) ....
BXECUTZOH TX_:

STAR TD: +X 20 ,
STAR AVAIL: 19:28 TO 20:17

18:00 +X A BZA8 -- ,

UPDATE _lta: -- /. _

" _ ]ORB ]

T_D
_TW

J._

PO8T-SLleKP &CTIVZTT

Z (ORB OPS, 9JMI[-JLYJ)
0

8 19:00

PCG IX OPZRATZC_S (PL OPS)
DO not pezfozm BYJMDACS OPS Step 2

Supply Ware*: Dump (PL 0PS, BI_4DA)
BYDI_JtZ2_ MONZT¢_, Step 1 8a_;*le i_:ILn,_,lll 4-6

01 _COAS - OFF Mount COA8 - F_D (ORB OPS. HYD MeN (DTOI I BXI_A _/ OPS Step 2
• 4 ta4vR x1_ _+z_q ArT (_'r. OPS, nzt_)

B_%R P_R (A1) SaLable atodt*ILel 884&/&UTO/V)I]_ Xn_t HHV_ at 88
u

c4 MHV_ COA8 CAL ATT P _ oco

1141_ A R-192 P-203 Y-329 (_/A, H(_XNAL PROCS_A/AUTO/VEI_N (19:46) ][n_t MHVR
20:00 _ (ORB O_S)

8-6 ,LT PL_/37/rz. 02/22/81
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T COL_z _NGENCY MET A

° T STS-37 (FD 02 )_ RTS GSTDN DAY04:00__ STS
PL

;[(_- 's XUTOIVS_ (PSOZOITV,_/ZY__9/_) ZV (TDRZlW}

rl

s. .- CAB)
_I Isu ALI_ L_

R_QD ID : _ CHECKOUT

(EVA, FA_U CHECKOUT)

-T , Z R_G ERR (2 Cam)
I 2 3 Perfozm foz 3 ID_IU_

i

------ ANG: I

AX ( ) .__ ( ) .... ( )_ -_ _ d05..00. Ax ( ).... ( ).... ( )....

I SHARE II BUBBLE _2_ T

AZ ( )- "-- ( )-- "-- - ( ) .... (eL OPS, S_ _IL_)EXECUTION TIIM_ :
IORB I

--I--:-_:__

v_ V
H_ A

TB N

sT T

I _I /" GRO STATUS CHRCP;,StepB 162 _

06:00_ (G'RO DPY, F.Eq_C.lb3rC_)

JHUM SIP FOR WATER

ACCE_LTLATI ON

__ *%_7,J_1_ II_PJLB¢_0__ Step 2
(PLOPS, BZI_I_A)(EVA,L%J_29J_&_ )
8mnple modu/es 566

4
STAR PAIR (At) CAB AIR _KDNZTOR (DTO 623)

(AI)B5 A/AUTO/VI_ Inlt MNVR at SS (ORB OPS, CABIN AIR (DTOI

lOPSI "1
F____, (ORB OPS) PRE-SLEEP ACTIVI_"_

07:00_ MNVR (TRKI -ZLV. +YVV

---- Al (BS) TG,,, 2 BY-3 0_1-270

AUTO/VER_ A/AUTO/V_N I_t _ J STAR ID : -Z 15,

Change D_ B to B1 Do not perform STAR AVAIL: 06:13 TO 07:00DIg ./COA8 _ - OFF Stow COA6

_- A1 (B1) Change DAP B to B1 Su_l¥ Water D%m_ -Z A BI_ --

T_ UPDAT_ TI_4_: /__ : :
AUTO/VE_U

PRIVATE _DICAL CONFERENCE

°8,00 ! L
3-9 FLT PLN/37/FIN 02/22/91
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_o_..,._ _ ,_ STS-37 (FD 03 )RT6 GS_)N DAY 001

.:oo_ -_ s_ PL MCC

I xl 101)

AU_9_a_

JOHBI _ FD03 EZ AC_VITIES: _ ALIGn4 LOG

-- EXERCISE (1 Hr/AI1) P_D ID:

T FO00 PREP/POST (Cue Cazd) (30 Min)

D PCG FAN INLET CLEANING & T_ CK -T_____ , -E _ ERR -- . --

K _ 1 2 3
R BLEEP DSO 469 AIR VENT CLEANING

DSO 607 FOOD/BEV I_DG (MSD, PID DSO'm) ANG:

S_%_X OPE_TION_ aX ( ) .... ( )_ ._- ( )_ .__
(PLOPS, SAREX)

P/TVII ACT VTR D_40 /DTO'e 633 6 650) AT ( ) .... ( ).... ( )_ ._ --

AS ( ) .... ( ) .... ( )_ .__
17:00_ EXECUTION TII_:

__/_ t ---- t ----

_ SUPPLT WATZR DLIM_ t Steps 1&2 _DATE

--. i 28 I (ORB OPS, ECLS) H20 8PLY D_

I-"v _ _ TK _ a
[I

' T 18100__
I

l-

I
0

S ABL PORZ _MS ErR (two}-&DTO

POST-SLEEP ACTIVI_

_, steps 3&4 (ORB OP_ CREW SYS)

(ORB OPS, [q/_)

MNVR IMU ALIGN ATE

61_R P&ZR (&l)

19:00 A/AUTO/VE_ Inlt MNVR at ss
(eL oPs,_)

IMU ALIGN - S TRK (ORB OPS)

_ _ (TRK) BIASED +ZSI

IORB I . T_"6 BVm5

. z,_ P--250 ¥-0 0M-35 (PDRS OPS, Pa*,S PWRUP)
A/AUTO/VERN (19:10) XD/t TRK FMr S

D I B---- E 10.2 PSZ _kINTENANCE GRO P_P

K L D- D (ZVA, 10.2 PSI CABINI (GRO DPY, _)

Z

0

PRIVATE M_DICAL COHERENCE

.-" 2o,ooJ J
3-12 FLT PLH/3?/FIN







!

_. c_r*A._sc* MET aRTs _s_. BA_oo_ STS-37 (FD 03 )• 04:o0_ STS
I A?,..) pT - MCC
K -- _/NO_

I U _ SEP 3 TIG (2/04 12)
O AT(BS) m XNZT TARGET TRACK (2/04 13) RMS POWERDOWN
3 R AUTO/VE_ TOPPING FES STAR_ (PDRS OPS _)

D AI(BI) (ORB OPS ECLS) Note: Do not stow F_M mR AUTO/VER_

| Chang. DAP A, B to Al BI I
1

IORB__ VTR SETUP (GRO DP_Y) SHARZ II BUBBLE M_G_NT r

.... (Cue Card, _) gI_L01_ Step I Steps 15, 21° _ �M_SK

(GRO DPY, gJ_Q*_LQ_) (PLOPS SH _)T

G VTR PLAYBACK _GRO DPLY)
T V_ (2DRm)
S (Cue Card _/_R)VTR at TDRB (04:45-05:00)•- 05:00_

H A 0 IG

T N _44F Pin CAB T_ CNTL actuator

S" I ECLSS REDD_D CaM_ONENT el0
linkage to mec actuator (ORB OPS, CLq_). :u L1 CABIN TEM_ CNTLR 2

BEATER RBCO_FIG Conflq

_UM SEPS for R20 (ORB OPS, EPS) Reoonflg A/L e_ip

aacumulation w then RCS REGULATOR RBCONFIG_W from GRO to EDFE

CO 07/08 He PRESS A(three) OP(tb Op) (XVA, _L_Q_)_z_)FS 8 2Ll H_4IDITY 8EP A OFF

B ON B(three) OP (th OP) CAB AIR MONITOR (DTO 623)
then GPC (ORB OPS CABIN AIR (DTO_)

4 _ A(three) CL(tb CL) _LQ_, Steps 2-6
a ii

STAR PAIR _A. S

A/AUTO/VERB In_t MNVR at SB
i- 06: 00_ '_
z _ (oRBops) "
o -- " MN',,'RtTRKI BIAS-zLv-_rvy

IORB I . TGm2 BV--3 OMmI10
_G , _u..j - AIAUTOIVE_ Init

-- (ORB OPS, Ect_) _

CE RBQD ID: H20 SPLT D_M_QTY TR A E

T (EVA, _) -Y Z ANG ERR -- __
M 1 2 3

ANG :

AX ( )_ . _ ( )_ .__ ( )_ ,__

07:00 V PRE SLEEp ACTIVITY

(oRB o_s, G_E)_%I#_) Az ( ) .... ( ) .... ( ) ....

Az ( )_ .__ ( )_ .__ ( )....
EXECUTION T_:

-- SUPPLY WATER D_M_ steps 3&4

(ORB oPS, ECLS) _ -- I -_ : - -- : _ -

PRIVAT_ M_DICAL CONFERI_CE

I
.... TG-2 BV-3 OH-270
-- A/A_.rI'o/v_RB inlt TRK

----_ 08:00

315 FLT PLN/37/FIN 02/22/91
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co_.-i,_.__ MET a

,_- _s=. _ 00_ STS-37 (FD 04 )20:00_ STS

^_,s_) p1, MC Cx.._D/3a$1 _ P/TV09 SETUP rZVA Ppa_p)
JORBI (EVA, EYAJ2Z_) (PHOTO/TV, _/V SCZNZS)

C M (3 C_.)
T I ' a".-----3'
S L

D a8I, PORZ Rt_ HTR (two)-AUTO P/TV09 ACT _ZVA PREPI TV (TDRI)

/AA_ (PHOTO/TV, N) (GND CNTL-

K CAS)
R
J_

RTDRAZZNE MONIT_p, Step 1
21:00_ (ORB OPS, RYD MON (DTO) I

I

O

V IORB I

A ' "_ ' _ P/TV03 8gTUP (EVA|
N M _ (PDRS OPS, _ PNRS_I

I L 22:00_ V
J-'F _"

r
B 10 ° _ owr_,yD

/% P/TVO3 ACT (_V,_)

j_ EDFE PR_>._UU_RR (EVA) _ TV (TDRE/W}
D (PHOTO/TV, _F__) AIRLOCK DEPRESS/EGRESS (_A, EDFE _ROCED_IRI
K (CREW CNTL-

- 100:00 PET : 22:15 MET 1- I (EVA oPs)
23:00_

_N CART SVAL
IORB I

T
H
T

8 ,-V _

A
N T
_.ltT

IBD
LDK
.L A R 003

J-T" 00:00

3-19 FLT PIAq/37/F IN 02/22/91
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i_ _'_*_;'-"-_ MET A

G0N BAY00, STS--37 (FD 06 )
| MCC

B -- AWOlW._
_Z ACTIVITIES BEFORE LEAVING PLT P'--_.:

RC_ MDZT on bottZe

HYPBROSMOTIC FLUID COUNTEEh_WA%S_E

Pen and Ink NOMINAL DEORBIT PREP:

Delay BEGIN FLUID LOADING (TIG-It35}
until TIG-I: 00

D80 607 FOOD/BZV LOG (_D#

17:00_

STAR PAIR (AZ)
- AIADTOIVERN Inlt MNVR at B8 REQD ID:

M IORB'--'--_

I B IMU ALIGN - _ _RK (ORB OPS} -Y--_ , -E ANG ERRLD .... -- o____

IA _ _ _lqVR 4"TRK_ BIASED -XST POST-SLEEp ACTIVITy I 2 3

"I-Y D TG--4 BV-5 (ORB OPJ _)
I K P-104 Y-O OM-90 ANG:

_. A/AUTOIVERN (Z7:25) Inlt TRK AX ( )_ .- ( ).... ( )_ .--

PRIVATE MEDICAL CONFER_qCE AY ( ) .... ( )_ ---- ( )....

AZ ( ).... ( )_ .__ ( )_ ._
18:00. EXECVTION TIim:

r

r /__ : : _
---- __ __)

_ (Dso 6o31
8tep8 I-Ii

_-- (I,_D, W_q_) _(DSO 409)

t
(t.sn, ImiLD.fl.qi_

IORR I "

M 19:00_ CAB AIR MONIT_ (DTO 623)
I Update: CRT TIIdBR SETUP PAD
L (ORB OPR, CABIN AIR (DTO||

CRT TIMERSETUP PAD

I-

D

R Go to DEORBIT PREP at 4/19:04 MET

I

O

r 20:00

3-30 FLT PLN/37/FIN 02122191
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FD 3 DUAL SOLAR ARRAY EVA

The FD 3 Dual SolarArray EVA Timelineis designedto accommodate
delayingGRO deployuntil Rev 37 followingan EVA to manuallydeploy
both solar arrays. The timelinerepresentsthe worst case scenarioin
whic_ both solararrays requiremanualdeployment. The EVA crewmembers
will begin EVA PREP (startingwith EMU DONNING)followingdeployment
failureof the first array. The 10.2 psi cabin EVA protocolis used.
The 10.2cabin depressand EMU C/O are performedFD2 in the nominal
timeline. In the nominaltimelinethe EVA crewmembersperformpart of
the EVA PREP (MIDDECKPREP and PREP FOR DONNING)in order to expedite
preparationin the event the EVA is required. Additionalassumptions
are shownon page 4-4. The timelineis based on the nominalCTL-A
trajectory.
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G I DIR ACT

Ol P/TV03 ACT C/O P/ ACT GRO G P PPJI SLEEP
P/T_02 ACT GRO EVA W

R
0 I% D

[: o.
U S _ IB

i i ": L
T EVA L POST

pREp Vl EVA EVA E EVA

P ; A I (EDFE) A

/ is -YsR _ z

II tllf GRO

PL ' s_
EVA SUPPORT DPLY PRE-RELEASE CONFIG =RO RELEAS

(POCC COMMANDING) .
I NGA

V V V V
,,,,,,,,s ,..... r..... l..,,,i ..... I ..... _.. .I .... r..... I ..... ,,,,,,I ..... , ..... l ..... _. ..l,,,,,i ....... i. ,,I .I .... I .... ,..

DAY/NIGHT ' ' ' I ' ' ' I ' '

o_,T 32 I 33 I 3° I 35 I 3, 37 38 l 3,
CON* _N_i -- VAN -- VAN

--MIL "-MIL
GSTDN -- BDA --"VAN

COVERAGE -- VAN
--MIL
-"_A

_O_x -- HTS -- ETS -- }ITS -- GTS -- GTS -- HTS -- GTS--_s --v.s --_, --.TS --.TS --ION
CO_= --CTS --CTS --CT, --V,, --*US --GTS

E i i ._ i k i } i I I I I I I I
'm_ w I l I I I I I I I I ; I I I

ATTITUDE SIASSD %ZSI i _ BATT CHARGE _ _----SEP-----_ _ -ZLV +YVV

_BIASED +XSI _RELEASE POSITION _DEPRESS/ItEPR_SS (CuQ Card)

) V_ (EVA, EVA PREP) (TGT-4, BV.5,pmo,Y.15) _POST EVA (EVA, _-0-_) Incl. _ BA_ : CHARGE

_EVA POSITION V +T SA SLEW _t0_

_EIASED

ODPY, 0_}õ‘(øó�Ä"NOTES : 0D_P_,ZSS/_PPZSS (Cue C,rd)

• _C _LINK (TGT-4,BV-5, Pm0,Y-345) _-ZLV_ +YVV

-20 ° _ ONLY V -Y SA SLEW _DTO 623 C_-_N _-_R HONITORI. _

_GRO EVA PROCEDUP_S (EVA)

• w/NoPoccC_I.G FD3 DUAL SOLAR ARRAY EVA
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FD 3 SINGLESOLARARRAY EVA

The FD 3 SingleSolarArray EVA Timelineis designedto accommodate
delayingGRO deployuntil Rev 36 followingan EVA to manuallydeployone
solar array. The timelinerepresentsthe more complicatedscenarioin
which-Y solararray requiresmanualdeployment. The EVA crewmembers
will begin EVA PREP (startingwith EMU DONNING)followingdeployment
failureof the array. The 10.2 psi cabinEVA protocolis used. The 10.2
cabindepressand EMU C/O are performedFD2 in the nominaltimeline. In
the nominaltimelinethe EVA crewmembersperformpart of the EVA PREP
(MIDDECKPREP and PREPFOR DONNING)in order to expeditepreparationin
the event the EVA is required. Additionalassumptionsare shownon page
4-8. The timelineis based on the nominalCTL-A trajectory.
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EVA SUPPORT DPLY pRE-RELKKSE CONFIG RO 8

• HGA
V V

DAY/NIGHT

OlmXT 34

CONTINGENCY -- VAN -- VAN
--MIL "-MIL

GSTDN -- BDA --"VAN
--- DKR

COVZRAGE -- VAN
--MIL

CONTingENCY -- HTS -- HTS -- HTS -- GTS -- GTS -- HTS -- GTS--VTS --VTS --VTS -- ETS -- ETS -- IOS
COVERAGE -- CTS -- CTS -- CTS -- VTS -- IOS -- GT$

,oREE -_ _ _ 7-'_ ' _ I--°'_- _ 1
ATTITUDE _ J BATT CHARGE _ _----SEP--_ _ -ZLV +Y%_7

I BIASED ��_�IRELEASE _ ]IHU I

I V_ (EVA, EVA PREP) IBZASED +Ill I-ZLV, +YVV

0BIASED +XSI (TGTm4,BV'SrP-0,Y'345} 0DEPR_SS/RZPPJ_SS (Cue Card}

(TGT-4,BV-5, P-0,Y-15) 0RELEASE POSITION _ O_ (EVA, POST_), Inoluding _ BATT CHARGE

®EVAPOSZTZON llC_i_q,%F_
NOTES : ®DEPRESS/REPRESS (CUQ Card} (GRO DPY, C_}

-_ogR_OWL,,vE PR_,DU_S (EVA}
v -* sA SLE. FD3 SINGLE SOLAR ARRAY EVA

4-, ,L_ Pi_i/3_/rz. o2/_/!*
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m -- MET MNVR OPTION PAP E/S REMARKS _NT
_--- 1

*-4,,, 0/01:12:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+I80 -ZLV -YVV
_-_-_ 19:29 BV=3( 90.00, 0.00) AUTO DB AT 5.00 T 90 P+ 0 PLBD OPENING
_- OM= 90.00 NORM DB RT 0.20 P 0 Y+270 ATTITUDE

2

0/02:30:00 MNVR R+327.00 A1 DSC 0.200 SUN -Y:36 IMU ALIGN
35:36 P+196.00 AUTO DB AT 1.00 T 155 -Z:27 STAR PAIR B1

Y+332.00 VERN DB RT 0.02 P 1

3

0/02:50:00 TRK TGT=-2 A1 DSC 0.200 EARTH LVLH R+I80 -ZLV -YVV
59:16 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0

OM= 90.00 VERN DB RT 0.02 P 360 Y+270

4

0/07:00:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN
09:40 P+219.00 AUTO DB AT 1.00 T 129 -Z:I5 -Z COAS CAL

MNVR AT SS Y+312.00 VERN DB RT 0.02 P 131 iSTAR PAIR A1
I

5

0/07:30:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+I80-ZLV -YVV
42:32 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0

OM= 90.00 VERM DB RT 0.02 P 360 Y+270

6
0/19:28:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN

37:38! P+219.00 AUTO DB AT 1.00 T 130 -Z:I5 STAR PAIR A1
MNVR AT SS Y+312.00 VERN DB RT 0.02 P 131

7

0/19:46:00 MNVR R+192.00 A1 DSC 0.200 SUN +X:20 +X COAS CAL
47:45 P+203.00 AUTO DB AT 1.00 T 148 ARCTURUS MIN MNVR FROM

Y+329.00 VERN DB RT 0.02 P 142 IMU ATT

8

0/20:05:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+I80i-ZLV -YVV
14:52 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0

OM= 90.00 VERN DB RT 0.02 P 360 Y+270

9

0/22:25:00 MNVR R+213.00 A1 DSC 0.200 SUN GRO DIR CHK
35:10 P+295.00 AUTO DB AT 1.00 T 94 ATT

Y+289.00 VERN DB RT 0.02 P 181

i0

1/00:29:00 TRK TGT=-4 A1 DSC 0.200 SUN INRTL R+ 94 AMOS HES-ROLL
42:49 BY=I( 0.00, 0.00) AUTO DB AT 1.00 T 0 P+354 INIT ATTITUDE

OM=205.00 VERN DB RT 0.02 P 75 Y+ 14

Ii
1/00:45:15 TRK TGT=4 B1 DSC 0.500 SUN INRTL R+107 AMOS HES-ROLL

45:411BV=I( 0.00, 0.00) AUTO DB AT 3.00 T 0 P+354 ATTITUDE #2
0M=218.00 NORM DB RT 0.20 P 62 Y+ 14
!CHECK DAP MODFD B1

12

1/00:45:35 TRK TGT=4 B1 DSC 0.500 SUN INRTL R+I20 AMOS HES-ROLL -
46:01 BV=I( 0.00, 0.00) AUTO DB AT 3.00 T 0 P+354 ATTITUDE #3

0M=231.00 NORMDB RT 0.20 P 49 Y+ 14

5-2 FLT PLN/37/FIN
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Timeline

M-ZT MNVR OPTIQN DAP E/S REMARKS EVENT1

1/00:45:55 TRK TGT=4 B1 DSC 0.500 SUN INRTL R+133 AMOS HES-ROLI
46:21 BY=I( 0.00, 0.00 AUTO DB AT 3.00 T 0 P+354 ATTITUDE #4

OM=244"00 NORM DB RT 0.20 P 36 Y+ 14

2

1/00:55:00 TRK TGT=2 A1 DSO_°0.200 EARTH LVLH R+I80-ZLV -YVV
01:03:59 BV=3( 90.00, 0.00 AUTO DB AT 1.00 T 90 P+ 0

OM= 90.00 IVERN DB RT 0.02 P 360 Y+270

3

1/06:23:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN
32:43 P+219.00 AUTO DB AT 1.00 T 130 -Z:I5 COAS CAL

MNVR AT SS Y+312.00 VERN DB RT 0.02 P 132 STAR PAIR A1

4

1/06:55:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+I80 -ZLV +YVV
07:04:22 BY=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0

0M=270.00 VERN DB RT 0.02 P 360 Y+ 90

5

1/18:51:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN
19:04:57 P+219.00 AUTO DB AT 1.00 T 130 -Z:I5 STAR PAIR A1

MNVR AT SS Y+312.00 VERN DB RT 0.02 P 132

6

1/19:10:00 TRK TGT=4 A1 DSC 0.200 SUN INRTL R+ 25 BIASED +ZSI
17:13 BV=5(250.00, 0.00) AUTO DB AT 1.00 T iii P+l12 GRO APPENDAG!

OM= 35.00 VERN DB RT 0.02 P 180 Y+283 DEPLOY ATT

7

1/23:00:00 TRK TGT=4 A7 DSC 0.200 SUN INRTL R+158 BATTERY
13:02 BV=5( 20.00, 0.00) AUTO DB AT 2.00 T 20 P+ 13 CHARGING

0M=275.00 VERN DB RT 0.07 P 1 Y+ 8 ATTITUDE

8

2/01:30:00 TRK TGT=4 A7 DSC 0.200 SUN INRTL R+ 82 BATT CHG ATT
36:40 BV=5( 20.00, 0.00) AUTO DB AT 2.00 T 20 P+351 GRO LGA TO

!0M=195.00 VERN DB RT 0.07 P 1 Y+355 TDRE

9

2/03:05:00 TRK TGT=4 A7 DSC 0.200 SUN INRTL R+ 84 GRO RELEASE
09:11 BV=5( 70.00, 0.00) AUTO DB AT 2.00 T 70 P+348 ATTITUDE

OM=200.00 VERN DB RT 0.07 P 1 Y+305
CHECK DAP A7

i0

2/03:58:00 MNVR R+205.00 A7 DSC 0.200 SUN SEP 3 ATT
04:07:02 P+175.00 AUTO DB AT 5.00 T 160 INTRL EQUIV

Y+325.00 NORM DB RT 0.20 P 70 OF +XVV +YLV

ii

2/04:13:00 TRK TGT=I A7 DSC 0.200 EART_ LVLH R+ 0 GRO TGT TRACE
22:47 BV=3( 90.00, 0.00) AUTO DB AT 5.00 T 180 P+ 90

OM= 0.00 NORM DB RT 0.20 P 0 Y+ 0
t--

12

2/05:46:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN
57:06 P+219.00 AUTO DB AT 1.00 T 130-Z:I5 STAR PAIR A1

MVNR AT SS Y+312.00 VERN DB RT 0.02 P 133
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Attitude Timel ine

MET MNVR OPTION DAP E/$ REMARKS EVENT
1

2/06:05:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+180 H20 DUMP ATT
18:42 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 20DEG OUT OF

OM=I10-00 VERN DB RT 0.02 P 360 Y+290 PLANE

2

2/07:40:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+180 -ZLV +YVV
53:20 BY=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0

0M=270.00 VERN DB RT 0.02 P 0 Y+ 90

3

2/18:15:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN
28:42 P+219.00 AUTO DB AT 1.00 T 130 -Z:15 STAR PAIR A1

_[VR AT SS Y+312.00 VERN DB RT 0.02 P 133

2/18:35:00 TRK TGT=2 A1 DSC 0.200 EARTH LVI_ R+I80 -ZLV -YVV
49:46 BY=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 EVA ATTITUDE

OM = 90.00 VERN DB RT 0.02 P 360 Y+270

3/03:40:00 TRK TGT=2 A1 IDSC 0.200 EARTH LVLH R+ 0 DTO 822
50:00 BV=2(180.00, 0.00) AUTO DB AT 1.00 T 180 P+ 90 TGT DEPLOY

OM = 0.00 VERN DB RT 0.02 P 0 Y+ 0 ATT

5

3/04:15:00 TRK TGT=I A1 DSC 0.200 EARTH LVLH R+ 0 TGT TRACK
22:30 BY=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+180 DTO 822

OM= 0.00 VERN DB RT 0.02 P 0 Y+ 0

7

3/05:15:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+ 90 +YLV-ZVV
25:00 BV=5( 0.00, 90.00) AUTO DB AT 1.00 T 90 P+ 0 STARS OF OPP

OM=270.00 VERN DB RT 0.02 P 90 Y+270

8

3/06:43:00!MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN
49:28 P+219.00 AUTO DB AT 1.00 T 131 -Z:I5 STAR PAIR A1

MNVR AT SS Y+312.00 VERN DB RT 0.02 P 134

9

3/07:05:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+IS0 -ZLV -YVV
19:54!BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0

OM= 90.00 VERN DB RT 0.02 P 360 Y+270

i0

3/17:38:001MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN
47:49 P+219.00 AUTO DB AT 1.00 T 131 -Z:I5 STAR PAIR A1

MNVR AT SS Y+312.00 VERN DB RT 0.02 P 134

ii

3/18:00:00 MNVR R+218.00 A1 DSC 0.200 SUN TDRS ATT
06:16 P+306.00 AUTO DB AT 1.00 T 81 FOR CREW

Y+306.00 VERN DB RT 0.02 P 187 CONFERENCE

12

3/21:30:00 TRK TGT=I A9 DSC 0.200 EARTH LVLH R+270 TGT TRK ATT -
44:45 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 DTO 822

0M=270.00 IVERN DB RT 0.02 P 270 Y+ 90

5-4 FLT PLN/37/FIN
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MET MNVR OPTION nATime "ine
1 E/$ REMARKS EVENT

3/23:05:00 NVR R+120.00 A9 DSC 0.200 SUN OMS OOP
18:44 P+240.00 AUTOiDB AT 1.00 T 97 VBNI

Y+ 36.00 VERN DB RT 0.02 P 267

2

3/23:26:00 TRK TGT=I A9 DSC 0.200 EARTH LVLH R+ 0 TGT TRK
39:38 BV=3( 90.00, 0.00 AUTO DB AT 1.00 T 90 P+ 90 DTO 822

OM=270.00 VERN DB RT 0.02 P 90 Y+ 90

3

4/06.'07:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y:25 IMU ALIGN
16:24 P+219.00 AUTO DB AT 1.00 T 131 -Z:15 STAR PAIR A1

AT SS Y+312.00 VERN DB RT 0.02 P 135

4

4/06:25:00 TRK TGT=2 A1 DSC 0.200 EARTF_ LVLH R+I80 -ZLV -YVV
39:10 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0

OM= 90.00 VERN DB RT 0.02 P 360 Y+270

5

4/17:03,00!MWv'R R+202.00 A1 DSC 0,200 SUN,-Y:.25 IMUALIGN13"08 P+219.00 AUTO DB AT 1.00 T -_!-Z.15 STAR PAIR A1
MNVR AT SS Y+312.00 VERN DB RT 0.02 P 136

6

4/17:25:00 TRK TGT=4 A1 DSC 0.200 SUN INRTL R+ 251BIASED -XSI
37:32 BV=5(184.00, 0.00) AUTO DB AT 1.00 T 177 P+I691COLD SOAK ATr

OM = 90.00 VERN DB RT 0.02 P 183 Y+341

7

4/20:04:00 MNVR R+202.00 A1 DSC 0.200 SUN -Y'25 IMU ALIGN
16:32 P+219.00 AU'I_iDB AT 1.00 T 131 -Z:15

MNVR TIG-3 Y+312.00 VERNIDB RT 0.02 P 136

8

4/20:21-00 MNVR R+287.00 B1 DSC 0.500 SUN -Y:29 IMU VERIF
22:59 P+335.00 AUTO DB AT 3.00 T 85 -Z:53

Y+293.00 NORM DB RT 0.20iP 147

9

4/22:49"00 MNVR R+243.00 B1 DSC 0.500 SUN D/O BURN ATr
51:49 P+350.60 AUTO DB AT 3.00 T 18

Y+359.70 NORM DE) RT 0.20 P 202

I-
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DAP BOOK

DAP A CONFIGURATIONS

AI* A2 A3 A4 A5 A6 A7 A8 A9 AIO

TRANSLATION

PULSE ft/sec 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 !0.05

ROTATION

DSC RT NORM °/sec 0.200 0.400 0.200 0.200 0.200 0.200 0.200 0.500 0.200 0.200
VERN °/sec 0.200 0.400 0.200 0.008 0.200 0.200 0.200 0.200 0.200 0.200

PULSE NORM °/sec 0.10 0.10 0.30 0.10 0.10 0.10 0.04 0.10 0.10 0.10
VERN °/sec 0.010 0.010 0.010 0.010 0.050 0.010 0.01 0.010 0.010 0.010

COMP NORM °/sec .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
, VERN °/sec .000 .000 .000 .000 .000 .000 .000 .000 .(X)O .000

DEADBAND

• ATT NORM (deg) 5.00 1.00 5.00 1.00 5.00 5.00 5.00 3.00 2.00 2.00
VERN (deg) 1.000 1.000 1.000 0.070 1.000 1.000 2.000 1.000 1.000 1.000

RATE NORM °/sec 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sec .020 .020 .020 .010 .020 .020 .07 .020 .020 .020

JET OPT

P 1 1 3 1 I 3 I 1 1 1
-n Y 1 1 3 3 1 3 I 1 I 1

CNTL ACCEL 0 0 0 0 0 0 0-4 0 0 0
r--

=" *I-LOADEDOPS-2 DAP Configuration

Z
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TOP
FRONTCOVER'DAP BOOK'

DAP BOOK

; _ :::_!@:===========================; _iti_ii_ii::;iiz::;i_{:!_i!_i_i!@!_:_:;:ii:C!::!?i

FLT PLN-Ia/37101A

4

TGT ID = 1 Orbiting Vehicle
- 2 Earth ctr
- 3 Earth tgt

Input I.AT (±90)
LON (±180, + = Eest)
ALT (-3444.0 to

20000.0 rim)
= 4 Sun ct_
= 5 Celestlel tgt

Input RA (0-359.99)
DEC (±90)

= 11-110 Nay Stars
BODYVECT = 1 +X*

= 2 -X*
= 3 -Z*
= 4 PTC (~2 ° below +X)*
= 50pttonal

Input P (0-359.99)
Y (270-359.99,0-90)

* Input OM �0t4(0-359.99_
NONAXIS - 1 +X

2 -X

I G20 OAPCONFIGJET

CNTL ACCEL= 0 Orbiter alone OPT = 1 Normal
= 1 Low hover = 2 Nose only
= 2 EVA _ccess = 3 Tall only
= 3 Intermediate
= 4 Release
= 5 Not used

TOP
BACKOF FRONTCOVER

'BAP BOOK'

(reduced copy) 6-4 FLT PLN/37/FIN



TOP

I

OAF _

A1 - BOHINAL
IMU ALIGN
LOSSOF VERB

(NOSE& TAIL)
A2 - PTC
A3 - RCSHOT FIRE
A4 - GG
AS - IHU ROTATION
A6 - LOSSOF VERB .....

(TAIL ONLY)
A7 - RMS
A8 - PRE/POSTOEPLOY
A9 - RENDEZVOUS
AIO- PROXOPS

FLT PLN-2a137101A

A1

+ +
TOP

DAP A1 A1

PURPOSE: TRANSLATION

NOMINAL 0.1 O_ 1 PULSE
INU ALIGN ROTATION
LOSSOF VERN 0.2 0 0 2 DSCRT NORM

(NOSE& TAIL) 0.-2 0 0 3 VERN
0.1 0 4 PULSE NORM

0_._01 0_. 5 VERB
.0_ 0 6 COMP NORM

._0 0 0 7 VERN

DEADBAND
5.0 _0 8 ATT NORM

_ -1._0O_O 9 VERN

O.Z _0 10 RATE NORM
._0 _2_0 11 VERB

1 12 JET OPT P
__. 13 Y

O_ 14 CNTLACCEL

FLT PLN-2b/37/O/A FLT PLN-3a/37/O/A

TOP

(reducedcopy) 6-5 FLT PLN/37/FIN



TOP

DAPA2. A2
i

PURPOSE: TRANS_TION
0.i 0 i PULSE....

PTC ',_;;
ROT_ION

0.4 0 0 2 OSCRT NORM
-0.4 0 0 3 : VERN!

0.1 0 4 PULSE: NORM''
0.0 _ 0 5 _ VERN

•00 6 C_P;;_ NORM
•000 7 I VERN_'_

DEADBAND
_ _-0 0 8 :ATT _NORM

_!.000 9 '_ VERN _

0.2-0 10 RATE NORM
•02- 0 11 VERN

! 12 JET OPT P
! 13 Y

0 14 CNTL ACCEL

FLT PLN-3b/37/O/A FLT PLN-4a/37/O/A

A3

TOP

TOP

,, + �+
DAPA3 -- A3 _ --

PURPOSE: " TRANSLATION

0.10 i PULSE ,,_<
RCS HOT FIRE ,

ROTATION

0.200 2 DSC RT-NORM
0.200 3 VERN

- _.30-- 4 PuLsE NORM
0.0 _IO_ 5 VERN

.0 O_ 6 COMP NORM
.0_O_0 7 VERN

nEADBANO

_ _5.0_O_ 8 ATT NORM
_ 1.00 O_ 9 VERN

0.2_O_ 10 RATE NORM
•02_ 0- Ii VERN

_3 12 JET OPT P
3 13 Y

O_ 14 CNTLACCEL

FLT PLN-4b/37/O/A FLT PLN-5a/37/O/A

A4

TOP

(reduced copy) 6-6 FLT PLN/37/FIN _



TOP

"--I--A3

0AP A4 A4

PURPOSE: TRANSLATION
0.1 0 1 PULSE

GG ---

ROTATION
0_._2O_0 2 OSC RT NORM
0.0 0 8 3 VERN
0.1 0 4 PULSE NORM

0_.0_1 _0 5 VERN
.0_O_ 6 COMP NORM

.0 0 0 7 VERN

DEADBAND
1.0 0 8 ATT NORM

_ _.0 7 0 9 VERN

0.2 0 10 RATE NORM
.0 I 0 11 VERN

! 12 JET OPT P
13 Y

O_ 14 CNTLACCEL

FLT PLN-Sb/37/O/A FLT PLN-6a/37/O/A

TOP
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:_ _ , _-! _ i PULSE

:,.... _ ROTATION
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...... DEADBAND

: i _ 5.0 0 8 ATT NORM
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0.1 0 I PULSE

PRE/POST OEPLOY ROTATION

O.S 0 0 2 OSC RT NORM
0.2 0 0 3 VERN

0.1 0 4 PULSE NORM

0._ ! _ 5 VERN
.0 0 6 C_P NORM
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PURPOSE: TRANS_TION
0.1 0 1 PULSE

RENDEZVOUS - - -
ROTATION

O-Z _ 0 2 DSC RT NORM
_.Z _ _ 3 VERN
0.1 0 4 PULSE NORM

_._! Q S VERN
.0 g 6 COMP NORM

.0 O 0 7 VERN

OEADBANO
2.0 0 8 A_ NO_

_ i.QQ g 9 VERN

0.2 0 10 _TE NORM
.0 Z 0 11 VERN
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PURPOSE: TRANSLATION
0.0 5 I PULSE

PROXOPS
ROTATION

0.2 0 0 2 DSCRT NORM
0.2 0 0 3 VERN
_.! g 4 PULSE NORM

_._ ! _ 5 VERN
.0 0 6 COMP NORM

.... .0 0 0 7 VERN

DEADBAND

_ 2.0 0 8 ATT NORM
_ !._ _ _ 9 VERN

_.Z _ 10 RATE NORM
.0 2 0 11 VERN

! 12 JET OP) P
! 13 Y

14 CNTL ACCEL

FLT PLN-11b/37/O/A FLT PLN-12a/37/O/A

TOP
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A10

DAP PURPOSE

BI - NOMINAL
PRCS IMU ALIGN
OMS & RCS BURNS

B2 - LOSS OF VERN
(TAIL ONLY)

B3 - LOSS OF VERN
(NOSE & TAIL)

GG MNVR
B4 - SSUS DEPLOY
B5 - COAS CAL
B6 - RENDEZVOUS
B7 - PROX OPS
B8 - RMS

FLT PLN-13a/37/O/B
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PURPOSE: T_NS_TION _'i_'_:

PULSE 15 0.0
NOMINAL

PRCS IMU ALIGN ROTATION • :_
_S & RCS BURNS DSC RT NORM i6 0;5'0

VERN 17 0.2 Q
PULSE NORM 18 0.0

VERN 19 0.0 0
COMP NORM 20 .0

VERN 21 .0 0 0

DEADBAND
A_ NORM 22 3.0 0

VERN 23 _ !.0 0 0

_TE NORM 24 0.2
VERN 25 .0 2 0

JET OPT P 26 !
Y 27 !

CNTL ACCEL 28

FLT PLN-13b/37/O/A FLT PLN-14a/37/O/A

B2

TOP

TOP

. �+
DAP B2 B2

PURPOSE: T_NS_TION
PULSE 15 0.0

LOSSOF VERN
(TAIL ONLY) ROTATION

OSC RT NORM 16 0.2 0 0
VERN 17 0.2 0

PULSE NO_ 18 0.0 4
VERN 19 _._ _ Z

C_P NO_ 20 .0
VERN 21 .0 0 0

OE_BAND

Aft NO_ 2Z _ _.Q
VERN 23 - !.Q Q

_TE NORM 24 0.2
VERN 25 o0 2

JET OPT P 26
Y 27
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FLT PLN-14b/37/O/A FLT PLN-15a/37/O/A
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PURPOSE: -, • " TRANSLATION _'<,_ ,__',
- _._ !_' : :._!_ PULSE 15 0.0_ _2
LOSS OF VERN J,_ i!:;\c,3

(NOSE& TAIL) '-_:"_ :_ s ROTATION
.iGGHNVR _Z _;;!_ _:i_ DSC RT NORM 16 0.2 _00
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• :,_ _i: ?_:!'i!,':_?L; PULSE NORM 18 (3.0__4
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'-:::. '_. _::_I _:_:_ COMP NORM 20 ._00
_;? C- _:_ ;ill, • '_ VERN 21 .0 0__0

Ci_i!_i(T_:i DEAOBANO
'i!:C_ . C,_ ' _. ATT NORM 22 3.0 0

! ' , ::" _ '_':_ VERN 23 1.0 0 O

" 7,,(; ;:'i"::,:_ '_F_ RATE NORM 24 0.2 0
:_' " ;_ i';7_ VERN 25 .0 2 0

_. : i :i_:_",, JET OPT P 26 1

!: _,' ;;_ : _:, CNTL ACCEL 28 0
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"**_ B4L'
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TOP

, , _

.... DAP B4 - B4 ........
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DAPB$ B5

PURPOSE: T_NS_TION
PULSE 15 0.0 2

COASCAL
ROTATION
DSC RT NORM 16 _.Z_

VERN 17 _._ !
PULSE NORM 18 0._

VERN 19 g._ _
, . C_P NORM 20 ._

VERN 21 ._ _ Q

DEAOBAND
A_ NORM 22 __._

VERN 23 _ 0._

_TE NORM 24 0.2
VERN 25 .0 2 0
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Y 27

CNTLACCEL 28

FLT PLN-17b/37/O/A FLT PLN-18a/37/O/A
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PULSE 15 go_

RENDEZVOUS
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VERN Z7 _-Z g
PULSE NORM 18 _._

VERN 19 _.g_
C_P NORM 20 .Q

VERN 21 .0 0 0

DEADBAND
A_ NORM 22 _ _._

VERN ?3 _ !.g _

_TE NORM 24 _._
VERN 25 .g Z
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Y 27 !

CNTLACCEL 28
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PURPOSE: TRANSLATION
PULSE 15 O.Oi

PROXOPS
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DSCRT NORM 16 -0.2 0 0
VERN 17 -0.2 0 0

PULSE NORM 18 0.0 4
VERN 19 -0.00 2
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TOP

TOP

,, @
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PURPOSE: TRANSLATION
PULSE 15 _0.! -0

RMS
ROTATION
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FLIGHTPLAN NOTES
(CONSTRAINTSAHD GUIDELINES)

A. FLIGHTDESCRIPTION

The STS-37(0V-104)launchfrom KSC on April 4, 1991,will be into a
243 nm orbit at an inclinationof 28.45 degrees. The mission
durationwill be 5 days. Nominallandingoccursat EDW on
April g, 1991.

Landingopportunitiesare:

Landing
Orbit No. Site LocalTime

Nominal Primary 78 EDW 07:32 PDT
WeatherAft. 78 KSC 10:41EDT

1 Day Late Primary 93 EDW 06:54 PDT
WeatherAlt. 93 KSC 10:03EDT

2 Days Late Primary 108 EDW 06:16 PDT
WeatherAlt. 108 KSC 09:25 EDT

MAJOR EVENTS

uJ LAUNCH(KSC) Apr 4, 1991
_- MET (DD/HH:MM) 0/00:00Q
z Day of year 94
z CST/GMT 08:20/14:20
..J

OMS-2
.J MET (DD/HH:MM) 00/00:46
u. DV (fps) 368.6

ORBIT ha/hp (nm) 244/242

GRO RELEASE
MET (DD/HH:MM) 02/03:35

GRO SEP 1
MET (DD/HH:MM) 02/03:35
DV (fps) 0.5
ORBIT ha/hp (nm) 244/241

GRO SEP 2
MET (DD/HH:MM) 02/03:57
DV (fps) 2.0
ORBIT ha/hp (nm) 244/241

GRO SEP 3
MET (DD/HH:MM) 02/04:12
DV (fps) 3.0
ORBIT ha/hp (nm) 245/242

DTO 822 SEP 1
MET (DD/HH:MM) 03/04:00
DV (fps) 1.5
ORBIT ha/hp (nm) 247/242

7-2 FLT PLN/37/FIN



NCI
MET (DD/HH:MM) 03/17:15
DV (fps) 3.3
ORBIT ha/hp (nm) ' 247/240

NC___2
MET (DD/HH:MM) 03/21:56
DV (fps) 2.5
ORBIT ha/hp (nm) 247/239

VBN!

MET (DD/HH:MM) 03/23:24
DV (fps) 7;2
ORBIT ha/hp (nm) 246/242

NC__3
MET (DD/HH:MM) 04/00:03
DV (fps) 0.2
ORBIT ha/hp (nm) 247/242

NC4
MET (DD/HH:MM) 04/01:36
DV (fps) 0.2
ORBIT ha/hp (nm) 246/242

NC5
MET (DD/HH:MM) 04/03:10
DV (fps) 0.2
ORBIT ha/hp (nm) 246/242

DTO 822 SEP 2

MET (DD/HH:MM) 04/04:50
DV (fps) 3.0
ORBIT ha/hp (nm) 248/241

DEORBIT BURN

MET (DD/HH:MM) 04/23:04

LANDING (EDW)
MET (DD/HH:MM) 05/00:12
Day of year 99
CDT/GMT 09:32/14:32

B. CREW

1. The 5 crewmembers flying this mission are:

CDR - Steve R. Nagel

PLT - Ken D. Cameron

MS1 - Linda M. Godwin

MS2 - Jerry L. Ross

MS3 - Jay Apt

2. The crewmembers responsible for performing the EVA are: MS2 will
be EVI, MS3 will be EV2, and PLT will be IV1
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C. ORBITER SYSTEMS

1. Communications and Instrumentation

a. The Operational Instrumentation (OIl 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. There are six GN sites available for on-orbit contingency
support: VAN, MIL(MLX), BDA(BDX), DKR, DFR, and GDS. MAD
and CAN are emergency sites. Two-hour lead time required.

d. TDRS-Ku-Band is the prime mode of real-time TV; however,
there are also three GN sites available as backups on
GDS(GDX), MIL(MLX), and VAN (gO-min lead time required).

e. TDRS-E and TDRS-W are available for ascent and entry support.
lOS and OTS are available for UHF voice in emergency (2-hr
lead time required).

f. RTS sites are available for contingency support or when
scheduled in advance (4-hour lead time required): HTS, GTS,
VTS, IOS, CTS, NTS, OTS, and DGS.

g. TDRS-W and TDRS-E are available to support Ku-Band uplink
(e.g., TAGS). TBRS-W forward link is only scheduled as
needed.

h. HDR uplink (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. In addition, state vectors must be
uplinked for specified targets when utilizing an orbiting
vehicle as a TGT ID with Universal Pointing.

b. IMU alignments occur approximately every 12 hours in the pre-
sleep and post-sleep activities and prior to major events
requiring low navigation uncertainty.

3. Environmental Control and Life Support Subsystem (ECLSS)

a. Two C02 absorbers are installed prior to launch. On-orbit,
the canisters are alternately replaced as required per the
cue card.
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b. There are four supply water tanks and one waste water tank
which are loaded for launch with volumes sufficient to meet a

- launch day deorbit opportunitY with Payload Bay (PLB) Doors
failed closed. A real-time call will be made to inform the
crew to what level each dump is made. Tanks A and B will be

dumped to a level that will allow the tanks to be full prior
to the next daily group of deorbit opportunities.

4. DC Utility Power Usage

STS-37 DC UTILITY POWER OUTLET SCHEDULE

MET POSTPRELAUNCH INSERTION° ON-ORBIT DEORBIT

OUTLETs" 0/02:00 0/03:30 0/06:50
PREP

MNA 019 PLT* -- LINHOF LINHOF PLT*
MO52J MS3* PDB** PDB** PDB** MS3*

MNB F1 .... PGSC PGSC --
MO13Q PDB** -- DSO 469 DSO 469 PDB**

All MSI*,MS2* ...... MSI*,MS2*

MNC A15 CDR* TPR TPR TPR CDR*

MO30F ...... SAREX --

NOTES: *Crewmember suit fan

**PCG and BIMDA connected to Power Distribution Box (PDB)

D. TEXT UPLINK SYSTEM

1. The Text and Graphics System (TAGS) is a high-resolution
facsimile system that scans text or graphics material and
converts the ana]og SCAN data into serial digital data. This
data is transmitted via a telemetry link to the cathode-ray tube
hardcopier. Transmission time for an 8-1/2 by 11-inch page can
vary from just over 1 minute to just over 16 minutes depending on
the hardcopy resolution desired. The TAGS can only uplink images
using Ku-Band. Instrumentationhas the capability to uplink
onboard hardcopier control commands via S-Band or Ku-Band for
power on, advance, off, and overtemp reset.

2. The teleprinter (TPR) will provide a backup on-orbit capability
to receive and reproduce text-only data from MCC. The TPR uses
S-Band and is not dependent on TDRS Ku-Band. TPR requires 1 to
2.5 minutes per message, depending on the number of lines (up to
66).
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E. TELEVISION/PHOTOGRAPHY

I. The CCTV systems provide twocolor, wide-angle cameras for in-
cabin coverage. There will also be five PLB TV and two RMS
cameras. The type of lens assembly for each camera is documented
in the Flight Requirements Document.

2. There is a video tape recorder available with 30-minute
cassettes.

3. Three camera systems are available: 35mm, 16mm, and 70mm.

F. PAYLOADS

1. GRO (Gamma Ray Observatory)

The GRO is an RMS deployable, low Earth-orbiting (243 nm)
spacecraft designed to collect high-resolutiondata on gamma ray
sources in the sky. The GRO is equipped with four science
instruments: OSSE, EGRET, COMPTEL, and BATSE. Key services
provided by the orbiter/crew include: direct ascent to 243 nm, a
pre-deploy GRO systems checkout, RMS deployment, and EVA
capability to deploy the two solar arrays and the HGA (as backup
to POCC commands). The GRO maintains its operational orbit after
release with four lO0-1bf thrusters and is expected to have a
minimum 5-year mission.

2. CETA (Crew and Equipment Translation Aid)

The CETA hardware consists of a 50-foot rail, a truck which moves
on the rail, and two or more proof-of-conceptCETA carts which
attach to the truck. The objective is to obtain design data in a
zero gravity environment. Areas of specific interest include
crew restraints, cart propulsion methods, crew-to-rail interface,
translation dynamics, crew workload, and timelines.

3. BIMDA (Bioserve-InstrumentationTechnology Associates Materials
Dispersion Apparatus)

The BIMDA consists of three experiments housed within a
refrigerator/incubatormodule (R/IM). The payload elements are
as follows: four material dispersion apparatus (MDA) minilabs,
six bioprocessing modules iBM), six cell syringes (CS), and one
automatic temperature recorder. The BIMDA occupies the space of
one middeck locker, and draws 28 Vdc power for the R/IM. The MDA
will study protein crystal growth, collagen polymerization and
several other phenomena. MDA is the primary objective. The BM
and CS experiments will study the response of live cells to
various stimulating agents.

4. PCG (Protein Crystal Growth) Block II

The PCG payload is designed to conduct experiments which will
supply information on the scientific methods and commercial
potential for growing large, high-quality protein crystals in
microgravity. The PCG will be installed and operated on the
orbiter middeck.
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5. RME-III (Radiation Monitor Experiment III)

F The RME measures the radiation at different locations throughout
the orbiter. The experiment contains a liquid crystal display
(LCD) for real-time data display and a keyboard for controlling
its functions.

6. SAREX-II (Shuttle Amateur Radio Experiment)

The SAREX payload provides voice communications between the
orbiter and amateur radio operators on the Earth. The SAREX will
be operated at the discretion of the licensed crewmember. All
crewmembers are licensed radio operators for STS-37.

7. AMOS (Air Force Maui Optical Site)

The primary objective of AMOS is to use the orbiter during
cooperative overflights of Maui to obtain imagery and/or
signature data to support the calibration of the AMOS ground-
based sensors and to observe orbiter plume phenomenology. No
unique onboard hardware is associated with the AMOS test.

G. ON-ORBIT DTOs

1. Cabin Air Monitoring (DTO 623)

This DTO will use the solid sorbent sampler to continuously
sample the orbiter atmosphere throughout the flight. The sampler
collects trace levels of volatile contaminants which are used to

_- determine spacecraft air quality and the effectiveness of the
ECLSS in removing these compounds from the air.

2. VTR Demonstration (DTO 633)

The current orbiter VTRs are technologically outdated and have a
recording time limit of 30 minutes. Commercial, off-the-shelf
video recorders offer higher picture resolution and greater
recording time. The purpose of this DTO is to evaluate the
operational characteristics of off-the-shelf VCRs in zero-G.

3. Advanced EMU Glove Evaluation (DTO 639)

The purpose of this DTO is to evaluate fit, function, and thermal
protection capabilities of an advanced (5000 series) EMU glove
during an operational EVA.

4. Hydrazine Monitor (DTO 640)

The hydrazine monitor will sample the cabin air to detect the
presence of hydrazine or monomethylhydrazine after completion of
an EVA. Also a baseline sample is taken early in the mission
before the EVA.

5. VTR Demonstration Enhancement (DTO 650)

The purpose of DTO 650 is to evaluate state-of-the-art camera and
Liquid Crystal Display (LCD) technology in zero-g, as well as
enhance the evaluation of DTO 633. Data consists of crew
observations and downlinked video.
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6. Mid-Range Targeted Stationkeeping (DTO 822) .... ?i_ ._

The purpose of DTO 822 is to determine how accurately t_e orbiter
may intercept a point and maintain this position severaT_miles
behind a target. At the 8 nmi range, the orbiter Will!Perform a
series of out-of-plane burns to evaluate the accuracy of?star
tracker navigation in maintaining a constant downrange position.
A target will be deployed by an EVA crewmember. GRO Wi!iibe the
backup target.

7. SSF EVA Translation Evaluation (DTO 1202)

The purpose of this DTO is to provide on-orbit evaluation of EVA
translation rates and techniques while performing representative
Space Station tasks. This design data is required for sizing the
SS EMU emergency reserve systems and establishing SS timelines.
The DTO objectives include obtaining data during ha_d-oVer_hand
translation along the orbiter sill, the same translation'with the
second crewmember on the crewmember's back (simulating the larger
mass of the SS EMU), translation along a nonrigid trans'l_tion
aid, translation with a handheld item, and maneuvering a
crewmember in a MFR with the RMS (if available).

8. SSF EVA CrewLoads Data Acquisition (DTO 1203)

The purpose of this DTO is to perform EVA tests to measure the
crew induced and applied loads which will be encountered by
handrails, foot restraints, CETA carts and rails, and truss
structure during representative Space Station Freedom (SSF) EVA
assembly and maintenance tasks. DTO objectives include Obtaining
crew loads applied to instrumentedworksite. Additional tests
will look at unrestrained EVA task evaluations, impulse loads,
and translational loads. _ _ '

9. SHARE II (Middeck) Flight Demonstration (DTO 1204) _ _ _:

Space Station Heatpipe Advanced Radiator Element (SHARE)I!Wasa
full size, high capacity heatpipe which flew on STS_29./
SHARE II, a reflight of the SHARE with a redesigned heatp_pe, is
currently in work. This middeck prototype will supply video data
of heatpipe priming and bubble-managementdynamiCs,'and Confirm
the design of SHARE II. _ .

10. TRAC Application for RMS Alignment/DeflectionMeasurements
Evaluation (DTO 1205)

The purpose of this DTO is to provide on-orbit evaluation of the
effectiveness of the TRAC (Targeting and Reflective Alignment
Concept) for observing and measuring RMS deflections and as an
aid for precise positioning of the RMS. The TRAC data_is ,
required for development of the RMS Dextrous End Effector_ The
RMS stiffness data is required to establish stiffness
characteristics as design data for the Space Station Freedom ,
Astronaut Positioning System (APS).

T
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H. ON-ORBIT DSOs

r: 1. Inflight Radiation Dose Distribution (DSO 469) Config 2

This DSO is to establish and evaluate analytical and measurement
methods for assessing and managing health risks from exposure to
space radiation. A charged particle spectrometer will measure
the radiation environment inside the orbiter.

2. Hyperosmotic Fluid Countermeasure (DSO 479)

The purpose of this DSO is to compare different concentrations of
salt and water in order to determine which concentration provides
optimum protection against orthostatic stresses when returning to
Earth. When the osmolality is greater, protection against
orthostatic intolerance lasts longer. Each crewmember will drink
one container of a premixed saline solution at each meal on the
d_ before entry.

3. Documentary Television (DSO 901)

The purpose of DSO 901 is to provide live television or VTR dumps
of crew activities, orbiter operations, payload deployment and
operations, Earth views, rendezvous and proximity operations.
Telecasts are planned for communication periods with seven or
more minutes of uninterrupted viewing time. The broadcast is
accompanied with operational air-to-ground and/or operational
intercom audio. VTR recording may be used when live television
is not possible.

4. Documentary Motion Picture Photography (DSO 902)

The purpose of DSO 902 is to provide documentary and public
affair motion picture photography of the orbiter's basic
capabilities and key flight objectives. Documentation shall

include launch, crew activities, p_Lyloaddeployment, landing and
unscheduled activities of special interest.

5. Documentary Still Photography (DSO 903)

The purpose of DSO go3 is to provide still photography of crew
activities, orbiter operations, payload deployment and operation,
Earth views, and unscheduled items of interest.
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