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INTRODUCTION

r The STS-48 Flight Plan is the flight data file article that contains the
on-orbit timeline. It does not contain the detailed timelines that are

covered in the Ascent, Post Insertion, Deorbit Prep, and Entry
Checklists. The detailed deploy procedures required during the deploy
timeframe are in the RMA Deploy Checklist. For continuity, the entire
flight is shown in the summary level timeline.

This on-orbit timeline satisfies the objectives specified in the Flight
Definition and Requirements Directive and the requirements of the STS-48
Flight Requirements Document. The Flight Plan, as part of the Flight
Data File, meets the specifications of the close to launch cycle version
of the STS-48 Flight Initialization Data Pack.

The flight profile used for this Flight Plan is for a launch date of
September 12, 1991, at 17:57 CDT. Orbiter inertial attitudes are
expressed relative to a Mean of 1950 (M50) reference Frame.

JSC-22359, Crew Scheduling Constraints (Appendix K, CPMP), Basic, Rev A,
January 1990, has been used to build the timelines contained in this
Flight Plan. Exemption 1403 #11 authorizes the Flight Day 3 quick
response EVA timelines in Section 4. Exemption 1403 #23 authorizes the
crew to waive the daily exercise requirement for the entire mission.

The timeline formats used in this Flight Plan are based on JSC-19933,
Timeline Format Definitions and Standard Notes, Revision C, May 1990.

ix FLT PLN/48/FIN
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OVERVIEW
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SUMMARY
TIMELINE

255:22:57/ 256:10:57 i000,:001:00 / 0100:r12:100 255:17:57/ 25S:05:57 01/255CDT | 53,1 I SEPTEMBER 12,1991 STS-48 FIlL 08/07/81
CDT :2ss I ' I ' I ' I ' I ' I ' I ' I i __DTI25 _ | ' f ' I ' I , I i I ' I i I , [ I '
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1 2 3 7 8 9 10 11 12
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o APU HTR DEACT _DSO 611 MRS o APU NTR RECONFIG-A

KEEP ALIVE PWR OFF d STATION 1-NaI _FWD STATION

• THEP/M_L CNTL m FOIL PLACE_NT _-ZLV, +YVV

NOTES : • traps SUSSYS _)DTO 648 ESC • INIT PREI_%PM
-ZLV, -XVV
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T
STS _ IM_

M N N

' o o.' ' I!
1 F I 1 SS

1 T I I TT

I A I I
FT I
IE_ FTA OPS FTA OPS S ETA OPS P_ SLEEP

i I I

I I I

• f• ' I

)SC

;04

Ill,!i
P ;oFc _

PL
DTO 648

.... I,,,, ,,,,,I,,,,., ...... , ..... I ...... I.. ,_ .... I.. I,,,,,_
DAY/NIGHT ......

CONTINGENCY " BDA -- CAN - GDS -- MIL -- DGE -- GDI
-- DGS -- VAN --- BDA -- BDA -- VAN -- GD:

GSTDN -CAN -- GDS -- DKR -- VAN -- GDH
-- VAN -- GDX -- CAN -- GDH -- GDX

COVERAGE --- GDH -- DKR "VAN -- GDX "'"MIL
-- GDX -- CAN GDS -- MIL -- DGS

-M_ - van MIL --_V_ --V,"
CONTingENCY -- IOS -- IOS -- NHS • -- NHS -- NHS -- NNS - HTS

-- VTS -- HTS -- ETS -- GTS -- GTH -- VTS -- VT
COVERAGE -- CTS -- VTS --VTS -VTS --VTS -- CTS

--_ -- CTS --CTS --CTS -- ¢T8 --_05
" 4 I I I _ t , d I _ L _ I I----, I

ro_ " _I I ' i I ' '4 I ' 4 I ' I I ' I I , c_ I '
ATTITUD_ GRAVITY GRADIENT l IZMU I

I BIASED -EL'.' i I--

DSO 604 VIE VEST INTG OI-I _DSO 602 HP VARIABILITY ®EXASED -ZLV, ´�_�_-:_V, å�Ì�_24ORY MODULE REPI_CEMENT • Spher. bottom, oil _ ASSEMBLE BASELINE CONFIG

• Flat bott_,oll _PCG CLEANING/TI_P CHECK

• Spher. bottom, oll _DTO 648 ELECTRONIC CAMERA

NOTES : ® 8TA 1, BGO
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CDT :2s9 ' i , l '_---f7-_ , I , I ,. i , I ' I , I ' i , I ' I , I ' i ,
FD :004 7 8 9 i0 ii 12 13 14 15 16 17

I_ET :003 12 13 14 15 16 17 18 19 20 21 22 FD: 05 23 _T:004,,,,.I.,,,,I ..... I .......... I ..... I,,,,,I,,,..I,,,.,r,.,,,I ..... I ..... I ..... I ..... I ..... I ..... I ..... I ..... I ..... I .......... I ..... I ..... I .....

SLEEP _ E

PRE SLEEP POST SLEEP

Isl

..... ,..... t..... ,..... ,..... '"l,,I, .... ' ..... I..... , ..... ,..... , .....I..... ,..... ,..... ,..... ,..... ,..... , ..... ,..... ,..... ,..... ,,, ,.....DAY/NIGIIT IIIII

CONTINGENCY' -- DGS -- MIL
-- DKR -- BDA

GSTDN ""CAN -- DGS
--DKR CAN

COVERAGE -- CAN DX
-- BDA _'DS

--c.._T tcxL
CONCl.UZ.CT -- ZOS -- GTS _aS

RTS -- HTS -- NHS

COVERAGE -- HTS -- IOS
-- GT_ CTS

ATTITODE -ZLV +YVV I

I--BIASED -ZLV--

0 BIASED -ZLV t ¢VV

NOTES:
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OMT COT  O'OOYIBETAMOON O STONOATE LIO.TEOiTIOIPOBOA E
260:10_57/ 260:22:57 004:12:00/ 005:00:00 260:05:57/ 260:17:57 06/260CDT 36.6ll SEPTEMBER 17,1991 STS-48 FIbLEL 08/07/91CDT =260 I ' i i I ' i r } I ' I r T i 1 t i ' i ' I ' i , I ' I , I ' I ' l ' i , , I ' I , i t

11 12 13 14 15 16 17
FD :005 I_ i_ 1_ i_ I_0 17 18 19 20 21 22 FD: 06 23 0 IH[ET:005

HET :oo6 1....i.....I....._..,.... ,,.t..,.,i.,,,,I..,,,l,,,,,;.....i.....i..,.,l.....i..,..i.,,,,i.....I.....e.....I.....i..,, ..,,,_.....l,.,.,i.....i

rI

STS _ SLEEP
iP

C

PRE SLEEP POST SLEEP

PL

.,..i..,,.I,.,,,i,.,..l..,..i..,..l ..... i..... I..... i.l,,.l,,,,.I,,,,,l,,,.,l,,,,.l..,..I..,..l,,,,,t,,,,,l ..... i..,..l..,..I ..... l..,..i,,,,.
DAY/NIGHT

i

I 69 70 71 72 73 "/4 75 IORBIT 68
I

CONTINGENCY - DKR -DGS 2DX--DKR --CAN - MIL
GSTDN -- CAN -- MIL

-- DKR -- BDA

COVERAGE -- CAN -- DGE--MIL --VAN
•-- 13D.% - GDS

COHT--_.CY -- ZOS -- _TS ws
-- HTS --NIiS -- CTS

-- NHS NHS
COVZRB_E -- HTS -- GT_ -- _0_

E --t I I I I I I I _ I t I I I--
_RB . -I I I I I I I I I I I I I F

A%_ET_%lqDl PTC

NOTES :
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SUMMARY TIMELINE
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NOTES :
• _ pOCC CMDB

=-3 rLT_ * 0--6720/9X
!
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o_.. _ D,.:.cDT,D:.:-,_D_"oo"_I .ousTo.DATE_ [_DITIO.F P_"DATE
14--_-991 STS-48 pCN-1 08/20/91

__.._.v 12 - _ 1, 1, 16 17 .,T:oo2_ 1o 11 I: 13 I,7 8 9 19 FD: 0:3 21 22 23

PD :002 12 13 14 15 16 17 18

_:__TT:ool

STS 8LEzP

SETUP ACT

POST BLEEP UAP,J UARS

-- lililG O

PL a c
p K

• BPH LOID . , _ I
V

D&y/NIG_T --MIL

ORBIT -- BDA -- DGS
cONTINGENCY -VAN -- DKR --CAN

-- DKR MIL
GSTDN -- CAN

--BDA

COVII_GK -- NHS CTS
-- HTSlOS "GT8

CONT_ENCY -- HT8 -- GTS- VTS

cow_ _ _
TDP.S W -ZLV -XVV |xl,_31 _-ZLV -XVV --

ATTITUDE -- O-SLV, _TVV • _ pRIP • _ CONFIG

0_ RTR ACT 0 -ZLVr -XVV

NOTES :
• . pOCC C_4D8

__£ 2-5
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-CMT_ __ __ , __ _ .._.--.15,1,-._-.o_ o;/_o-TJ
255:10:57/ 258:22_:00/ 003:00:00 258:05:57/ 258:17:5
CDT ,25e e 9 10 11 12 13 14 215 FD: 04 16 1"I I_T: 003
YD : 003 14 15 16 17 16 19 20 22 23

MET :oo2 ,=..... * .... .xs .... i ..... I ..... , ..... I.,,.., ..... i ..... , ..... i ..... e ..... I ..... , ..... I ..... , ..... l ..... , ........ i..,..l ..... , ..... I ..... , .....

STS sLzu

POBT BLIiIIiP

pl_l_ 8LKIP

PL

NOTES:



G.T_0""'I_ _O"M'ICOT_O"",_O,OOYBETA.00.__OOS_O"OAT_I_LIO"T_OITIO.P_O_T_
!58122,5"/1 2591"I01,'/ 00'1:001001 003112:00 2Si, l','/,-lil'// ,2581;051"/ ' 04/258CDT 2'|, _ _ iI_] , , , i , , i i , I I ' I ' I I 'CDT :200 i : I e I ' I I , i , 4 8E_ER 15,1991 8T8-40 PCN-1 0812019122 23 D 2 3 4 5

I'D t004 10 19 220 3215 6 _ 8] i 9] I ..... 101 .... I ..... 111. .... 12;

STS _ H I.
IE I v

I I

I t
I

PT__ FT& OP8 FTA'OPS B
pRE BLEEP

T I E

|T_ l : 0 : pI I W

SO
04

, illt ii1,.i1 f :1 lill ..op YV

PL DTO 648 R T
mE O
M R

,,,,i,, .I,,,,,i.,,,,I,,,,.I,.,,,I,,, .... l,,,,.i.,,,,l,,,,,i,.,,.l,,,..I .... ,,,I..,.,I., ,,.,I,, ,i,,,, I,.. e,,, .,,.i

DAXINIGIIT l I l l
ORBIT 46 I 47 l 48 I 49 50 51 52 53

CONTINGENCY - BDA -- CAN - 4_DS --"HIL --DG8 "--GI,
-- DGS -- VAN -- BDA -- BDA -- VAN -- GD

GBTDN - CAN -- GD8 -- DER -- VAN -- GD8
--VAN --COX --CAN --GDS --GX)X
---_8 --DER -VAN --GDX "'"MIL

COVERAGE -- GDX -- CAN GDS -- MS L --DG8
-MXL -- VAN MIL -- BDA --VAIl

-- IOS -- NH8 -- NHS -- NHB -- NRS --HTS

CONT_ENC_ -- IO8 -- VT8 -- HT8 -- HT5 -- GT8 -- GT8 -- VT8 -- VT_
-- CT8 -- VTB -- VT8 -VTS -- VT8 -- CT8

|D80 604 VI8 VEST INTO OX-1 _D80 602 BP VAw_R_LZTY _BI_ID -ZLV, +YVV _-] LV, +_/V

|I4_M_RM IIOD_L_ _pLJ_CF_T • 8phez. Ix_t_,vater _ A_SI_4_LE _ASELINE CONFIG

• _hez. _t_oil _ _her. bott_ W_eZ OPCG CJ_I_XNGIT]_ CHBCK
8pheE. botts, water _DTO _48 _CTR(3_IC C/%I_RA

NOTES" • nat _otz_,wa_er • sza *, ne,,o

I .
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• . : : ETA MOON_m",[ HOUSTON DATE I FLIGHT I EDITION _ PUB. DATEo.,2o,91
: : :00 004:00:00 - 7

__ 12 . 13 14 15 16 1 I_T:O04
• ..i,.I..I.._, .'.,I,,I,,

:259 7 1_ 1_ 1_ 18 19 20 21 22 ,D: 05 23
,o ,oo, .2 *? ,, , ,_....,.....i__,,,,[ .....,.....I,,,,.... , D

MET ,oo9 _L_t,_,__

H z

STS 9*==e . z

pOST S LS]I[P

pPX SIJI_•P

PL

ORBIT -- BDJ&
-- DrJ_ -- DGS

CAN
CONTINGENCT ""CAN -- D_ m"DX

_DS
GSTDN -- CAN -- BDA MIL

NUS
COVI_RBGE

-- GTJ -- NH8
IOSlOg CT9

CO_T_ENC" -- RTg -- .T9

COVERAGE

1
TDRB M "-ZLV ×(U���d�_--BI]tB•D -ZLV --

ATTITUDE OBIABED -ZLV, fWV

NOTES :

2-9
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• • H M FD/ DOY __ DATE FFL IGHT _ EDITION _ P__UB__.DATE• • D'H'M CDT (D: : -- -I o812o191O.T MET

MET ,004 ..I,.t*,O.,a.,I,t' .... ,,,I..,..I,,,,,,.,*,,I..,,., ....... ,,.t..,. I.,...i..,..I,.,,,I.,,,.I..,.,I,.,,,I,.*.,l'" .... '''l"l"'l''"'t"'"

V:

STS s_zsP
_P
2
C

POST SI_KP

pRE 8_EP

PL

DAY/NIGHT
- DGS m"DX

ORBIT DKR __ CAN MIL
-- --MIL

CONTINGHNCT DKR -- CAN -- BDA

GSI_DN -- DKR -- CAN -- DGS -- VAN
--MIL -- GD8

COVt p,r_ --- _DA 'TES

-- GTS WHS CTS
-- NHS HHS

co_._zNcr -- xos -- HTS --uTs --_c_ _ [_F _T T
_ PTC

NOTES:

IrT.T P_/48/PZN. I 08120191
2-11
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G+ I ++ I COT IFO'OOYI+I+O"cO STO.OA+ .F+'I°"+I+ITIONt UB.+60:22:57/ 261:10:57 005:00:00/ 005:12:00 260:lT:5T/ 261:05:57 06/260CDT 34,6 ! 8•P Em_tltR. 17++1991 _ •T5-48 pCtsl-1 08/20/91

: 260 • I I ' I I ' t i , I ' i , I , i ' I i , , i _ ' i ' I ' l , I ' i ' I ' i , I 'i , CDT: 261 2 3 4 5
18 19 20 21 22 23 8 9 10 11 12

¢006 0 4

mET ,oo., ,........ t..... ,.....T..... ,....._P..... ,..... ,..... ,....._P..... , ........ ,......... ' ..... '..... '..... '..... ' ..... '..... '..... t..... ,.....

• H RO U U_
R U I T

STS x x xst x A
N r+O

p !1 V IP
R S

E S
POST SLE•P D•ORBIT pREP C C

R'
B

D T N
D

B I
• U N

PL

,,,,I,., .... ,,,I,.,.,I,,i, I1 .'.'_'.I.._'.i''_..'''_''''_'''L'i..''.t''''._'''.`_'''.._'''.'_'._''_''i''_..'.'_''i''_.._.'_..'.._.''''
DAY/NIGHT

O_,T 7+ i 77 i +' I +' I .o i " i 82 I 83
CONTING•NCY - BDA --CAN -VAN -GDX --DGS

MIL --VAN "_$ --MIL --VAN
G_TDN -- DGS --+GDS -- IDA -- BDJ_ -- GD•

-CAN --GOX -MIL --VJ_I --GDX
-- VAN - BDA -- DKR -- GHS -- DGS

COVERAG• -- GDX -- DKR "-VAN -- G_X -- VJ_I
--_8 --C_N "-GHS --MIL

-- NnS -- NU8 -- NHS "NI_S -- HTS

com'r_•.c_ -- zos -.TS ms -- .TS --NTS -- _TS --GTS -- VTS --v+.o
-- VTS -- VTS - VT9 -- VT8 -- VT8 -- CTS

COVI!_-'s)i ml -- CT8 -- CTS -- CT9 -- CT8 -- CTS -- 109

• _ _ t ni i i t I i i I I t I
'rGHs " -'I ni : I l l ' l l ) I I I I

._TTXTUV• "--M I -xsz I I-D/O--I
Iz_J I l iI_/vs_t r I I-- ,,'_,"_'f ---I

I)•lrl_Y D90 pIPET: 603

@OSO 469 PAD DOS• DISTR. DEACT

2-12 FLT PI_/i$/TIH, I 08/20/91



NI31B_/NTd173I-_
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zm
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DETAILED
TIMELINE

NET

!o=. o.ooo, sTs 4s oz)o2,oo__ sTs eL - MCC "
L A1 (BI) AotLvLt:Les pz£o= to 0/02:30 L_gZT8re j.n

the ASCENT & POST INS_ION aheaklimtm. Q J&UTO/PRI IMU _XG_ LOG Orbitez sttitu_ when entezlng the m pojm4ble ocen_ outagem
M REQD XD: FLT pLN 4i -ZLV 4XVV. fran mun ocoultation for ]A nom£nal L/O

X -Y-- w -Z ANG ERR -- . -- FD01 EZ ACTZVITImS:
1 2 "3 FOOD PI_P/pOaT (Cue Card) (30 141n)

LA_ _ST (ORB OPS, KEPl
xx(nl} ANG: _ (otis oes, zcLs)
&_O/V_ _X ( ) .... ( ) .... ( ) .... PCS 1_2_ CONFIG (OI_B OPS, ECLB)

co_f£g Sye 1 (5 tttnl2 Can)
AY ( ) .... ( ) .... ( )-- "-- -- Do at eazl£est ¢onven£enoez

(25 ran)
_z ( ) .... ( ) .... ( )_.__

K,XKCDTZCXi T_'S:

_ _ I __ : __ : _ _ (m_ DPY, YJU_Y OPS)

SM CKPT ][NIT (ORB OP8, DPB)
¢

N (l_g_ DPY, _ RLY OPB) GO FOR _C AC2

[
T

101_ OPB, GNC) Conf:l.g

03:00_ _LINK
L_LY TDR8 H/O

4 P.2 BLR _ (three) - OFF GO FOR UARS HTFUNSTOW CABIN _(_JXP

KO-n. _ DZP_QX (._xx) ac:

GG
D D Thermal

X 8 KD-BD ACTIVATION (CCt,34 mode) Contzol

_ (OPJI OP3, COHM/Z_ST)

7- IJt_syl

STAR PAIR (al) (PDP_ OPS, __J_)

A/A_ZO/V_ Z_t M_VR st 80 /M

i lOire o_s) tWLS C_r,CZ_OUT( EOP.SOP3,

]H_TVI_t'JL'l_l -ZLV. -XVV (2 _zan)
1"G_2 BV-3 _0 uaRs

=_. A/ADTO/VE_N Inlt TRK In Bay
= GO FOR STEP 5

04:00_ _ --
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_T _ STS 48 (FD 02)
_,_ GS_I)N DAY 0002o:oo_-_ sTs .... pT. - MCC

,1 =-AlCD1)
a,n'o/-ares

C

A MXN)

N FD2 EZ ACTZVZT_ES:
(CUZ CARD) (30

"I- _ (DSO 310)

Q Perform Step 1 in 8.m.

K
RM _

A 019 JCOAO PWR-OFF Mount COAS-ArT

'X SUPPLY WATZR D_ r otep 3

(ORB OPS, EC_S)
21:00_ POST-SLEEP ACTIVI 2"I

MNVR IM_ ALIGN/CORD C)-_ ATT (ORB OPJ , CREW BY8)

STAR PAZR (A1) (&'VAt _i_K_a-J_,_,_) TAPS TTYRNOVER

AIAUTO/VEml Inlt MNVR at 88 (PLOPS, RJU4)

I_fJ ALZGN - S TRK (ORB OPS) Inoludem DATA ACQ

(JU)B5 g-_LGhI_S&ZL_ (ORB OeS)
INRTL/VER MNVR (TRK_ -ZLV. -XVV IMU ALIGN LOG

T TG-2 DV-3 Off-O RB(_D ID:

&UTO/VKRN -¥ , -Z ANG KRR ._

O19 _COAS PWR - OFF Stow CoAs 1 2 3 FDA ENA

Change DAP B tO D1
A1 (B1) ANG:
AUZOIWRB AX ( ) .... ( )_ ._- ( ) ....

22:00__

G nnA 1,RBBmmTHS It;ITIAT 't AT ( )_ .__ ( )_ ._ ( ) ....

--°Ms (Eva, 10.2 RBx c_xm
(2 Can) Az ( ) .... ( )_ .__ ( ) ....

z L iO]R]B I L'KSCITTIOI;r T_t
LX

J__B M

_ Verify tape ham advanoed

(EYArl0.2 PSI CABIN| (2 Cmn)
_. 2S: 00. STAR ID= -S 18 t

CABIN DEPRESS TO 10.2 PSI STAR AVAILs 2 0:_ J TO 2 1:4 3
(EVA, 10.2 PSI CABIN)

C (2 cam) -Z A n_cu
A Y -- '

S A =

i R UPDATE TI_: -- /. : :t
P-CS1 BUI_g PAD

4
_ Z,Am,* TDZS

(EVA# 10.2 PSZ CABIN| (EVA, Z0.2 PS.I CABZN_ (2 C_n) H/O

/
ILD i is t _ (ORB OPS, RCS)
LXD _

_A 001 (2 C_n) VIS VEST INTG (DSO _041

3-0 FLT _, 1 08120191
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iORB I

n *ul
G G _ EARLy TDRS H/

05100-

x (Ivx, ravIE-]_ )

T (2 cmn) UARS IPS LOAD

N D
K

[

& '_

06100_

£cGAN
(EVA, EMU Cm_C'KOUT)

W

G " ]---

MM

_t

k K.
: & I_ 07:0o--

i_ [ ELEC STILL PHOTO IDTO 648, (PHOTO/TV, E_[-_)

Z

(pHOTO/'ZVr P._DL_CJ_a_) _ C_ CNTL-_
PARE, PCGw DBO 602 Ops (PL OPBw _)

& _ Clean fan inlet and rod R/l_
R

j__ _ BP VARIABILITY (DSO 602| TI_p ___"Cw ..3. : _T. (t_m C/L,_,p_P._9/a)
N H/N Doff
s oe,oo_ '_ _ 1

"_ 3-10
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_ ) STS 48 (FD 03)

• o. OOlzo,oo_ "_ STS PL

.L '=- A1(.1) . Irpo3 zz xc_vz_*u,

AUTO/VERN FO00 PREP/POgT (Cue Card) (30 Min) FUEL CELL
C FIIJ4 RADIATION F.XP fDSO 318} PURGE

A In a.m. e x_oord mtop liT on Canister #3

N Pl,ee aan£mter £n HOUBTON Bag

A IMU ALIGN LOG

Q D RBQD ZD_ FDA ENA
.,0.° o ,oRBs-7

A , _, Y Z ANG EF_
rM _ --- s .----

o A

_G s
-_QS_JI2&I_I][2_ AX ( 1_ .__ ( 1_ .__ ( 1_ .__

21:0o. 4 _ (oRBoPs,
s_ eAzn (xz) Az ( }.... ( ).... ( ) ....

A/A_J_ZO/VEN_T I_t MNVR at B3 _Z { )_ ._ _ ( )_ ._ _ ( )_ ._ _

(ORB OIP3) ASL POR_ F_ BTR (two) - &UTO EXI_"UT_ON 'l'Zl_
MNVR #_| -ZLV* +TVV

' TG-2 BVo3 014-270 J -- -- / -- -- _ -- -- : -- --_ A/&UTO/VE_ Xnit TIRE

v_ If no oonm at TDRE AOB w

a_s _e_Y WaT_ mum,. steps 1_2 [-_
R I (ORB OP8 e ECLS) ITEM 14 EXEC H20 SPLY D_e_

-i I _s n_Toe _co_axa-o_aR o_ x'xx i s

_ 8EPI EO_ E20 06 u_r )_E -- OFF 07/08 He P_BB A(t_ee)-OP(tb-OP)
aoo_ulatlont then pRIVATE _DICAL CGETrEPJeNCE B(tbzee)-OP(tb-OW) _LINK

22t00_ _ then GPC Early 2DRB a/o

L1 h_ZDZTY 8EP B - OFt 06 UaF HCOE - EPLX (oz as re_) A(tbzee)-CL(tb-CL)

-. ix-GNz, z ioRB""--i" ((:_lJ _s, r.l_l)
XL

7-

---- SUPPLY NATER DUMP. mtep 3 (EVA, EVA PRr_) _P_ ±(ORBOeS, _CLS) (3 "--)

DPY KTT (-SLV_ -XVV)
TG-2 BY-3 GN'0
A/A_T'_O/V_I_4 ln£t TRK

23_00, I
LI FLASH _ _ PRI A(B)-OFF I_/TV02 SETUP f_kP.,S DPTI

(PHOTOITV,

"re
lt'A=

AN= A9 In9) N

PZ LOCK GO FOR PI LOC_

P/TV02 ACT |UARS DP_| (_% DP_ _)

UARB Early TDR8 H/(

M M _l - CO_FI

ZLB I _1 I_
LX D _=.. oo_ - .o ro__c,,

I= 00_00_ -- OFF
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wT _ STS 48 (FD 03) PL MCC
E_,._ GBTDN DAY 00208:00_ _ STS ELIC STILL pHOTO _DTO 6_8_

al (Sl) (Eva, FOST Rva ZNT PREP_ (PHOTO/TV, )

G G aUTO/VZRN (2 C=n) _xR MONXTORIN_(pSO 611}
OO s (V_D C/L, t_D_3_0_a)
SX Z 14%S

[_D_ _ ,--, .,xs-ZLV. +YvV (,L OFS, S_)
A TG_2 BV--5 Inoludem TAPZ INSTALL

e-90 Y-340 OM-270 pETZCTOR CHANGI[ (BGO)

&/aUTO/VZ_ Z_Lt T_ (FL OPS, J_H)
Z gUPPLT WATER D_, oteps _62 Imoludeg DATA ACQ H20 SPLY D_I_

-- (ORB OPSt _ DIT CRL QTY TK a E B

BEPS for H20

09: 00. acoumulat ion, then
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I0.2 PSIA EVA

SA HUNG BOLT EVA TIMELINE

- A WORST CASE GO IS ASSUMED, I00 MINUTES FOLLOWING POWER TRANSFER.

- LESS THAN 5 MINUTES HAVE ELAPSED FROM pYRO SETS i AND 2 FINING.

- TWO UPPER HUNG PYRO BOLTS HAVE FAILED TO FIRE.

- EVA CONS_R4ABLES ALLOW THE CREWMAN TO SUPPORT AN END EFFECTOR RELEASE IF REQUIRED

- POST EVA ENTRY pREP WILL BE PERFORI_D ON FD 4.

- THE AFT STATION COAS CAL CAN BE RESCBEDULED ON FD4.

- ALL ORBITER SIAP ACTIVITIES CAN BE RESCSEDULED ON FD4.

DSO 611 MAS CAN BE RESCHEDULED ON FD4.

THE SAM DATA TAKE ON FD3 EVENING WAS DELETED.

- DTO 648 WAS DELETED FOR FD3.

4A-I FLT pLN/48/FZN, 1 08/20/91
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FDI RELEASE TIMELINE

ASSUMPTIONS

- NOMINAL PROCEDURES UNTIL 0/03:10 MET. AT THIS TIME, "GO

FOR FDI RELEASE" IS CALLED DUE TO NO ORBITER POWER TO

DARS.

- NOMINAL RMS RELEASE PROCEDURES ARE THEN PERFORMED TO

DEPLOY THE SOLAR ARRAY AS QUICKLY AS POSSIBLE.

- UARS RELEASE IS SCHEDULED AT THE LATEST POSSIBLE TIME IN

THE RELEASE WINDOW FOR THAT REV.(15 MIN PRIOR TO ORBITAL

SUNSET). ANY REALTIME DELAYS IN THE TIMELINE WILL FORCE

RELEASE TO OCCUR AT THE OPENING OF THE RELEASE WINDOW ON

THE FOLLOWING REV.

- CREW SLEEP PERIOD BEGINS AT 0/12:00.

4B-I FLT PLN/48/FiH 6/7191

FD1 RELEASE
TIMELINE
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Attitude Timel ine

MET MNVR QPTIQN DAP E/$ REMARKS EVENT
,,,,,, 1

_z 0/01:12:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+IS0 -ZLV
_--a 18:12 BV=3( 90.00, 0.00) AUTO DB AT 5.00 T 90 P+ 0 NOSE FWD
_ua OM=IS0.00 PRI DB RT 0.201P 0 Y+ 0 POSITIVE BETA
hE

_- 2

0/03:30:00 MNVR R+I13.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
40:131 P+312.00 AUTO DB AT 1.00 T 124 -Z: 18

Y+319.00 !VERN DB RT 0.02 P 86 -Y: 54

3

0/03:50:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+ 0 -ZLV
04:01:21 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+180 TAIL FWD

OM = 0.00 VERN DB RT 0.02 P 0 Y+ 0 SUN ON PORT

4

0/08:00:00 MNVR R+167.00 A1 DSC 0.200 SUN STAR PR A2 IMU ALIGN
06:19 P+i19.00 AUTO DB AT 1.00 T 69 -Z: 54

Y+ 56.00 VERN DB RT 0.02 P 177 -Y: 18

5
0/08:20:00 TRK TGT=II A1 DSC 0.200 SUN INRTL R+164 +X COAS CAL

21:10 BV=I( 0.00, 0.00) AUTO DB AT 1.00 T 72 P+122 STAR ID: ii
OM= BLANK VERN DB RT 0.02 P 172 Y+ 70

6

0/08:35:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+IS0 -ZLV
46:29 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 01NOSE SOUTH

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

7

0/10:00:00 TRK TGT=2 A1 DSC 0.200 ITEAR_0 LVLH R+ 0 -ZLV07:31 BY=3( 90.00, 0.00) AUTO DB AT 1.00 P+180 TAIL FWD
OM = 0.00 VERN DB RT 0.02 P 0 Y+ 0

8
0/19:35:00 TRK TGT=-2 A1 !DSC 0.200 EARTH LVLH R+180 -ZLV

42:31 BV=3( 90.00, 0.00) AUTOIDB AT 1.00 T 90 P+ 0 NOSE SOUTH
OM=270.00 VERN DB RT 0.02 P 0 Y+ 90 WATER DUMP

9

0/21:00:00 MNVR R+I13.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
11:59 P+312.00 AUTO DB AT 1.00 T 124 -Z: 18 -Z COAS CAL

Y+319.00 VERN DB RT 0.02 P 87 -Y: 54 STAR ID: 18

10

0/21:25:00 iTRK TGT=2 A1 DSC 0.200 EARTH LVLH _ R+ 0 -ZLV
36:09 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90! ' P+180 TAIL FWD

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

Ii

0/23:45:00 TRK TGT=-2 A1 DSC 0.200 EARTH LVLH R+180 RCS 1
1/00:00".00 BV=5(276.00, 0.00) AUTO DB AT 1.00 T 84 P+186 -X (FWD)

OM=IS0.00 VERN DB RT 0.02 P 180 Y+ 0 NEW LVLH
PROCEDURE

12

1/00"09:30 B1 DSC 0.200 SUN INRTL R+321 MODE TO
INRT DB AT 1.00 T 57 P+172 INERTIAL
PRI DB RT 0.02 P 115 Y+313 30 SEC PRIOR

TO BURN

5-2 FLT PLN 48/FIN, 1
***ALL A_TITUDES IN MEAN OF 1950"** ....



..... MET

11/00;30:00 4NVR R+335.00 DSC 0.200 RCS 2
31;20 P+I90.00 DB AT 1.00 +X (AFT)

Y+306.00 DB RT 0.02

21/01:00:00 TRK TGT=2 A1 DSC 0.200 EARTH LVI_ R+ 0 -ZLV
14:57 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+I80 TAIL FWD

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

31/08:20:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+I80 -ZLV
34:58 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH

OM=270.00 VERN DB I_T 0.02 P 0 Y+ 90 WATER DUMP

41/09;45:00 _NVR R+167.00 A1 DSC 0.200 SUN STAR PR A2 IMU ALIGN
58:21 P+II9.00 AUTO DB AT 1.00 T 69 -Z: 54

Y+ 56.00 VERN DB RT 0.02 P 176 -Y: 18

51/I0:05:00 TRK TGT=II A1 DSC 0.200 SUN INRTL R+164 +X COAS CAL
06;10 BV=I( 0.00, 0.00) AUTO DB .AT 1.00 T 73 P+122 STAR ID: ii

OM= BLANK VERN DB RT 0.02 P 172 Y+ 70

61/10:20:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+ 0 -ZLV
31:39 BV=3( 90.00, 0.00 AUTO DB AT 1.00 T 90 P+lS0 TAIL FWD

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

-- 71/21:00:00 _K_]VR R+II3.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
13:25 P+312.00 AUTO DB /iT 1.00 T 124 -Z: 18

Y+319.00 VERN DB _ 0.02 P 88 -Y: 54

81/21:20:00 TRK TGT=-2 A.I DSC 0.200 F_2LRTHLVLH R+I80 -ZLV
32:42 BY=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH

0M=270.00 VERN DB RT 0.02iP 0 y+ 90 WATER DUMP

91/22:45:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+ 0-ZLV
52:31 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+180 TAIL FWD

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

10/04:38:30- PITCH ROTATION 89 DSC 0.820 ROT R+129 SEP 1FREE START P+II5 -X BACKAWAY
PRI ATT y+ 22 IN FREE DRIFT

121/04:40:20 MNVR R+139.00 89 DSC 0.i00 SUN -Z TGT TRACK
42:00 P+169.00 AUTO DB AT 3.00 T 49

Y+320.00 PRI DB RT 0.20 P 292

12/06:45:00 MNVR R+280.00 A1 DSC 0.200 SUN TDRS KU COMM
58:35 P+320.00 AUTO DB AT 1.00 iT 124

Y+ 30.00 VERN DB RT 0.02 P 225

13/08:30:00 TRK TGT=2 AI DSC 0.200 EARTH LVLH R+200 BIASED -ZLV
39:35 BV=5(90.00,340.00) AUTO DB AT 1.00 T 90 p+ 0 NOSE SOUTH

OM=270.00 VERN DB RT 0.02P 340 Y+ 90 WATER 'DUMP

5-3 FLT ........ 1
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MET MNVR OI:x£1ON DAP E/$ REMARKS EVENT1

2/09:55:00 MNVR R+II3.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
10:07:41 P+312.00 AUTO DB AT 1.00 T 124 -Z: 18

Y+319.00 VERN DB RT 0.02 P 89 -Y: 54

2

2/10:15:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+I80 -ZLV

25:49 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH
0M=270.00 VERN DB RT 0.02 P 0 Y+ 90

3

2/21:15:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+200 BIASED -ZLV
16:40 BV=5(90.00,340.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH

0M=270.00 VERN DB RT 0.02 P 340 Y+ 90 WATER DUMP

4

2/22:40:00 MNVR R+II3.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
52:06 P+312.00 AUTO DB AT 1.00 T 123 -Z: 18

Y+319.00 VERN DB RT 0.02 P 90 -Y: 54

5

2/23:00-00 TRK TGT=-2 A1 DSC 0.200 EARTH LVLH R+III GG
10:22 BV=5(357.51,359.23) AUTO DB AT 1.00 T 3 P+268 NOSE TO EARTH

OM=II0.91 VERN DB RT 0.02 P 204 Y+ 2 BAY SOUTH

6

3/06:55:00 TRK TGT=-2 A1 DSC 0.200 EARTH LVLH R+200 BIASED -ZI.V
07:09:57 BV=5(90.00,340.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH

0M=270.00 VERN DB RT 0.02 P 340 Y+ 90 WATER DUMP

7

3/11:25:00 MNVR R+I13.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
36"31 P+312.00 AUTO DB AT 1.00 T 123 -Z: 18

Y+319.00 VERN DB RT 0.02 P 90 -Y: 54

8

3/11:45.00 TRK TGT=-2 A1 DSC 0.200 EARTH LVLH R+IS0 -ZLV
56-58 BV=3( 90.00, 0.00 AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH

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

9

3/22:45:00 TRK TGT=-2 A1 DSC 0.200 EARTH LVLH R+200 BIASED -ZLV
46:40 BV=5(90.00,340.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH

!OM=270.00 VERN DB RT 0.02 P 340 Y+ 90 WATER DUMP

I0

4/00"15:00 MNVR R+II3.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
27:12 P+312.00 AUTO DB AT 1.00 T 123 -Z: 18

Y+319.00 VERN DB RT 0.02 P 91 -Y: 54

ii

4/00:35:00 TRK TGT=-2 A1 DSC 0.200 EARTH LVLH R+I80 -ZLV

46"17 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH
OM=270.00 VERN DB RT 0.02 P 0 Y+ 90

12

4/01:45:00 INERTIAL HOLD A1 DSC 0.200 SUN INRTL R+ 46 FCS C/0
THEN AUTO DB AT 1.00 T 128 P+ 46 PART 2

FREE DRIFT VERN DB RT 0.02 P 284 Y+3191STEP I AND 2

5-4 FLT PLN/48/FIN ....
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_" Attitude Timeline

MET MNVR OPTION DAP E/S REMARKS EVENT
1

4/02:20:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+IS0 FCS C/O
30:56 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 PART 2

OM=270.00 VERN DB RT 0.02 P 0 Y+ 90 STEP 3 - 7

2

4/02:40:00 INERTIAL HOLD IAI DSC 0.200 SUN INRTL R+200 RCS HOT FIRE
THEN AUTO DB AT 1.00 T 127 P+ 46

FREE DRIFT VERN DB RT 0.02 P 130 Y+319

3

4/02:55:00 MNVR R+210.00 A1 DSC 0.200 SUN TDRS KU COMM
59:47 P+ 40.00 AUTO DB AT 1.00 T 137

Y+ 15.00 VERN DB RT 0°02 P 176

4

4/04:55:00 TRK TGT=-2 A1 DSC 0.200 EARTH LVLH R+180 -ZLV
05:08:24 BV=3( 90.00, 0.00) AUTO DB AT 1.00 T 90 P+ 0 NOSE SOUTH

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

5

4/10:00:00 TRK TGT=2 A1 DSC 0.200 EARTH LVLH R+200 BIASED -ZLV
01:40 BV=5(90.00,340.00) AUTO DB AT 1.00 T90 P+ 0 NOSE SOUTH

OM=270.00 VERN DB RT 0.02 P 340 Y+ 90 WATER DUMP

6

4/11:25:00 MNVR R+II3.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
36:50 P+312.00 AUTO!DB AT 1.00 T 123 -Z: 18

Y+319.00 VERN DB RT 0.02 P 91i-Y: 54

7

4/11:45:00 MNVR R+ 82.00 A1 DSC 0.200 SUN PTC INIT
47:47 P+266.00 AUTO!DB AT 1.00 T 89

Y+315.00 VERN DB RT 0.02 P 90

8

4/11:50:00 ROT A2 DSC 0.400 ROT R+ 82 START PTC
BV=I( 0.00, 0.00) AUTO DB AT 1.00 START P+266 ROTATION

PRI DB RT 0.20 ATT Y+315

9

5/00:10:00 CANCEL A2 iDSC 0.400 SUN INRTL R+202 TERM PTC
AUTOIDB AT 1.00 T 89 P+266
PRI IDB RT 0.20 P 330 Y+315

i0

5/00:15:00 MNVR R+II3.00 A1 DSC 0.200 SUN STAR PR A1 IMU ALIGN
25:20 P+312.00 AUTO DB AT 1.00 T 123i-Z: 18

Y+319.00 VERNIDB RT 0.02 P 921-Y: 54

Ii

5/00:35:00 TRK TGT=4 A1 DSC 0.200 SUN INRTL R+I30 BIASED
39:46 BV=5(184.00, 0.00) AUTO DB AT 1.00iT 175 P+ 5 TAIL SUN

OM= 90.00 VERN DB RT 0.02 P 178 Y+351 RAD COLDSOAK

12

5/02:49:00 MNVR R+ 13.00 A1 DSC 0.200 SUN STAR PR D/O IMU ALIGN
f 03:03:54 P+152.00 AUTO DB AT 1.00 T 341-Z" 44

Y+349.00 VERN DB RT 0.02 P 13 -Y: 43

5-5 FLT PLN/48/FIN
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Attil |e Timeline

MET MNVR OPTION DAP E/S REMARKS EVENT1

5/03:10:00 MNVR R+ 8.00 DSC 0.500 SUN STAR PR D/O IMU VERIf
12:02 P+211.00 AUTO DB AT 3.00 T 291-Z: 38

Y+ 2.00 PRI DB RT 0.20 P 166-Y: 43

2

5/05:34:00 MNVR R+187.00 DSC 0.500 SUN D/O BURN
38:24 P+ 39.00 AUTO DB AT 3.00 T 120

Y+ 46.00 PRI DB RT 0.20 P 220

5--6 FLT PLN/48/FIN
***ALL ATTITUDES IN MEAN OF 1950"**
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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 0.50

ROTATION

DSC RT NORM °/sec 2 0.200 0.400 0.200 0.500 0.200 0.200 0.200 0.200 0.100
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 0.04
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 .00 .00 o00
VERN°/sec 7 .000 .000 .000 .000 .000 .000 .000 .000 .000I

DEADBAND

ATT NORM (deg) 8 5.00 1.00 1.00 3.00 5.00 5.00 2.00 2.00 3.00
VERN (deg) 9 1.000 1.000 0.070 1.000 1.000 1.000 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 0.050

JET OPT

P 12 1 1 1 1 1 3 I or 3 1 1
iY 13 1 1 3 I 1 3 I or 3 I 1

_ ICNTLACCEL 14 0 0 0 0 0 0 0 0 0 to 4,
TABLE

Z

_- *I-LOADEDOPS-2 DAP Configuration
Go

z



_ ALT DAP CONFIGURATIONS

ITEM# ALTI* ALT2

_ATEDEADBAND 32 0.200 0.100

JET OPTION 33 1 3

_UMBEROF JETS 34 2 2

ON TIME 35 0.08 0.08

DELAY 36 0.00 TABLE

* -LOADEDOPS-2DAP Configuration

RMS ConfigurationDependentALT DAP DelayTime and ControlAccel

RMS Configuration Delay (sec) ControlAccel

Low Hover 11.9 1

Deploy/Release 3.9 2

EVA Hover 10.4 4

EVA 0 10.4 3

EVA 1 11.4 3

EVA 2 8.5 3

EVA 3 8.7 3

EVA 4 11.3 3

EVA 5 9.8 3

EVA 6 g.8 3

EVA 7 9.0 3

EVA 8 8.9 3

EVA 9 9.5 3

EVA 9A 9.5 4

EVA 10 9.g 3

EVA 11 9.g 4

EVA 12 9.1 4

6-3 FLT PLN/48/FIN



DAP B CONFIGURATIONS

ITEM # BI* B2 B3 B4 B5 B6 B7 B8 B9

TRANSLATION

PULSE ft/sec 15 0.02 0.02 0.02 0.02 0.02 0.05 0.01 0.20
!ROTATION

DSC RT NORM °/sec 16 0.500 0.200 0.200 0.200 0.200 0.500 0.200 0.100
VERN °/sec 17 0.200 0.200 0.200 0.008 0.016 0.200 0.200 0.024

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 .00
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 2.00 2.00 1.00 I
VERN (deg) 23 1.000 1.000 1.000 0.100 0.033 1.000 1.000 0.50

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 .030

JET OPT

r-_ P 26 !1 3 l 3 3 1 or 3 1 3
Y 27 1 3 1 3 3 1 or 3i 1 3

r'-

z CNTL ACCEL I 28 0 0 0 0 0 0 0 O to 4,
oo
"- I TABLE

*I-LOADED OPS-2 DAP Configuration



�i
f--

DAP BOOK

HOOK
VEI.CRO

FLT PLN-la/48/O/A

t t

UNIV PTG

TGT ID = 1 Orbiting Vehicle CNTLACCEL= 0 Orbiting Vehicle
= 2 Earth ctr = ] Lowhover
= 3 Earth tgt = 2 Release

Input LAT (±90) = 3 EVA POS'N #0 - 10
LON (±180, + = East) = 4 EVA POS'N #II, 12, and
ALT (-3444.0to EVA hover

20000.0nm)
= 4 Sun ctr PRI JET OPT = i Normal
= 5 Celestialtgt = 2 Nose only

Input RA (0-359.99) = 3 Tail only
DEC (±90)

= I_-_|0 N_v Stars A1t JET OPT = I Normal
BODY VECT = I +X* = 2 I11egalentry

= 2 -X* = 3 Tail only
= 3 -Z*
= 4 PTC (-2 ° below +X)*
= 5 0ptional

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

* input OM_ OM (0-359.99l
MON AXIS = 1 +X

2-X

FLT PLN-1b/48/O/A

l

(reduCedcopy) 6-5 FLT PLN/48/FIN



DAP PURPOSE

AI - NOMINAL
IMU ALIGN
LOSS OF VERN
(NOSE & TAIL)

A2 - PTC
A3 - GG
A4 - PRE/POST DEPLOY
A5 - IMU ROTATION
A6 - LOSS OF VERN

(TAIL ONLY)
A7 - RENDEZVOUS
A8 - PROX OPS
A9 - RMS (ALL UARS

ACTIVITIES EXCEPT
RELEASE)

FLT PLN-2a/48/O/A

DAP A1 A1

PURPOSE: TRANSLATION
O.1 0 I PULSE

NOMINAL
IMU ALIGN ROTATION
LOSS OF VERN 0.2 0 0 2 DSC RT NORM

(NOSE & TAIL) 0-.20 0 3 VERN
0.1 0 4 PULSE NORM

0_.01 0 5 VERN
.0 0- 6 COMP NORM

.0 0 0 7 VERN

DEADBAND

_ 5.0_0 8 ATT NORM
- 1.0_0_0_ 9 VERN

0.2_0_ 10 RATE NORM
.0_2 0- 11 VERN

1 12 JET OPT P
! 13 Y

0_ 14 CNTL ACCEL

FLT PLN-2b/48/O/A FLT PLN-3a/48/O/A

A2

+ +
(reducedcopy) 6-6 FLT PLN/48/FIN



DAP A2 i A2

TRANSLATION
PURPOSE: 0.1 0 i PULSE

PTC ROTATION

0.4 0 0 2 DSC RT NORM
0.4 0 g 3 VERN
Q.! 0 4 PULSE NORM

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

•_ 0 _ 7 VERN

DEADBAND

_ !.Q Q 8 ATT NORM
_ !._ _ Q 9 VERN

0._ 0 10 RATE NORM
•_ _ 0 ii VERN

! 12 JET OPT P
! 13 Y

0 14 CNTL ACCEL

FLT PLN-3b/48/O/A FLT PLN-4a/48/O/A

A3

+ +

DAP A3 A3

TRANSLATION

PURPOSE: 0.1 0 i PULSE

GG ROTATION

0.2 0 O_ 2 DSC RT NORM
0_.0_0 B_ 3 VERN
0.i 0 4 PULSE NORM

0.0 I 0 5 VERN
.0_0 6 COMP NORM

.0 0 0 7 VERN

DEADBAND

_ _1.0O_ 8 ATT NORM
_ 0.0 7_O_ 9 VERN

0.2 O_ 10 RATE NORM
.0 _i0 11 VERN

1 12 JET OPT P
3_ 13 Y

O_ 14 CNTL ACCEL

FLT PLN-4b/48/O/A FLT PLN-5a/48/O/A

A4

(reducedcopy) •6-7 FLT PLN/48/FIN



--,, IDAPA4 A4

PURPOSE: TRANSLATION
0.! 0 i PULSE

PRE/POST DEPLOY
ROTATION

Q-_ 0 0 2 DSC RT NORM
0-_ 0 0 3 VERN
0._ 0- 4 PULSE NORM

_-0 ! 0- S VERN
• 0- 0 6 COMP NORM

.0 0 0 7 VERN

DEADBAND
3.0 0 8 ATT NORM

_ i.o 0 0 g VERN

0.2 0 iO RATE NORM

0-.0-2 0- Ii VERN

! 12 JET OPT P
! 13 Y

0 14 CNTL ACCEL

FLT PLN-Sb/48/O/A FLT PLN-6a/48/O/A

�+ ,,

DAP AS AS

PURPOSE: TRANSLATION
0.1 0 I PULSE

IMU ROTATION
ROTATION

0.2 0 0 2 DSCRT NORM
0.2 0 0 3 VERN
- 0-.i0- 4 PULSE NORM
0.0 5_O_ 5 VERN

.0-0 6 COMP NORM
•0 0 O_ 7 VERN

DEADBAND

_ 5_.0_O_ 8 ATT NORM
_ _I.0 0-0- 9 VERN

0.2_O_ 10 RATE NORM
.0 2_0 11 VERN

_1 12 JET OPT P
1 13 Y

0 14 CNTL ACCEL

FLT PLN-6b/48/O/A FLT PLN-7a/48/O/A

(reduced copy) 6-8 FLT PLN/48/FIN



OAP A6 A6

TRANSLATION
PURPOSE: 0.1 0 I PULSE

LOSS OF VERN ROTATION

(TAIL ONLY) Q.2-O O 2 DSC RT NORM
0.2-O _ 3 VERN
0.! Q 4 PULSE NORM

Q._ 1 Q 5 VERN
•O Q 6 COMP NORM

•O O O 7 VERN

DEADBAND

_ _.Q O 8 ATT NORM
_ !.0 O O 9 VERN

0.2- 0 i0 RATE NORM
•O 2-0 II VERN

12 JET OPT P
13 Y

O 14 CNTL ACCEL

FLT PLN-lb/48/O/A FLT PLN-8a/48/Q/A

DAP A7 A?

TRANSLATION

PURPOSE: 0.1 0 i PULSE

RENDEZVOUS ROTATION

0.2 0 0 2 DSC RT NORM
0.2 0 O 3 VERN

0.1 0 4 PULSE NORM
O.O ! O 5 VERN

•O 0 6 COMP NORM
: ,0 0 O 7 VERN

DEADBAND

_ 2_.0O 8 ATT NORM
_ !.0 0 O 9 VERN

0_.2_0 i0 RATE NORM
.O 2__0 ii VERN

1or _3 12 JET OPT P
lor_3 13 Y

O_ 14 CNTL ACCEL

FLT PLN-8b/48/O/A CLT PLN-ga/48/O/A

A8

(reducedcopy) :6-9 FLT PLN/48/FIN



DAPA8 A8

PURPOSE: TRANSLATION
00.0-_ 1 PULSE

PROX OPS
ROTATION

0.2 0 0 2 DSC RT NORM
_._ _ _ 3 VERN
00.100 4 PULSE NORM

00.00! 00 5 VERN
•0-00 6 COMP NORM

.0-0-0- 7 VERN

DEADBAND
- _.0000 8 ATT NORM

_ 1.0 0 0 9 VERN

0.2 0 10 RATE NORM
.0 2 0 11 VERN

! 12 JET OPT P
1 13 Y

00 14 CNTL ACCEL

FLT PLN-gb/_/O/A FLT PLN-IOa/_/O/A

,, �DAP A9 A9

PURPOSE: TRANSLATION
0.5 0 1 PULSE

ALL RMS UARS LOADED ROTATION

ACTIVITIES EXCEPT 0_.1 0-0- 2 DSC RT NORM
RELEASE 0._20-0- 3 VERN

0.0 4 4 PULSE NORM

0-.0--__O_ 5 VERN
•0 O_ 6 COMP NORM

.00O_0- 7 VERN

DE'BAND

_ _3.0000 8 ATT NORM
- 2.0 000- 9 VERN

0_.2 0_ 10 RATE NORM
0.0-_5O_ 11 VERN

1 12 JET OPT P
1 13 Y

1 to 4. 14 CNTL ACCEL
TABLE

FLT PLN-IOb/481O/A FLT PLN-IIa/48/O/B

(reduced copy) 6-10 FLT PLN/48/FIN
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DAmP PURPOSE

ALTI - NOMINAL I-LOAD
ALT2 - UARS POST SOLAR

ARRAY DEPLOY

FLT PLN-11b/48/O/A FLT PLN-12a/48/O/A

DAP ALT1 ALT1

PURPOSE: 0.2 0 0 32 RATE DB
! 33 JET OPT

NOMINAL I-LOAD 2 34 # JETS
_O-Q 8 35 ON TIME
_ 0.0 _ 36 DELAY

FLT PLN-12b/48/OIA FLT PLN-13a/48/O/A

ALT2

+ +
(reducedcopy) 6--11 FLT PLN/48/FIN



t ,LT, _DAP ALT2 ALT2

PURPOSE: 0_._10_(3 32 RATEDB
3 33 JET OPT

UARSPOST SOLAR _2 34 # JETS
ARRAYDEPLOY - _.0 8_ 35 ON TIME

_ _.__ 36 DELAY
TABLE

PJ4STABLEAT ENDOF DAPB

FLT PLN-13b/48/O/A FLT PLN-14a/48/O/B

t + +

x�,_T2--t--
OAP PURPOSE

Bl - NOMINAL
PRCS INU ALIGN
ONS& RCSBURNS

B2 - LOSSOF VERN
(TAIL ONLY)

B3 - LOSSOF VERN
(NOSE & TAIL)

GG HNVR
B4 - SSUS DEPLOY
D5 - COASCAL
B6 - (Blank)
B7 - RENDEZVOUS
B8 - PROXOPS
B9 - RMS (UARSRELEASE)
PJ4STABLE

FLT PLN-t4b/48/O/A FLT PLN-1Sa/48/O/B

+ _ "+ .-
(reduced copy) 6-12 FLT PLN/48/FIN



_- DAP B1 B1

PURPOSE: TRANSLATION
PULSE 15 0.0

NOMINAL
PRCS IMU ALIGN ROTATION
OMS & RCS BURNS DSC RT NORM 16 0.5 0

VERN 17 0.2 Q
PULSE NORM 18 0.0

VERN ig 0.0 0
COMP NORM 20 .0

VERN 21 .0 0

OEADBAND

ATT NORM 22 _ 3.0
VERN 23 _ !._ _

RATE NORM 24 O.Z 0
VERN 25 .0 2 0

JET OPT P 26 !
Y 27 !

CNTL ACCEL 28

FLT PLN-15b/48/O/A FLT PLN-I6a/48/O/A

+ + + "., �_DAP B2 B2

PURPOSE: TRANSLATIONPULSE 15 0.0 2

LOSS OF VERN
(TAIL ONLY) ROTATION

DSC RT NORM 16 0.2 0
VERN 17 0.2 0

PULSE NORM 18 0._
VERN 19 0.0 0

COMP NORM 20 .0 Q
VERN 21 .0 0 g

DEADBAND
ATT NORM 2Z _ 3._

VERN 23 _ !-_ Q

RATE NORM 24 0.2
VERN 25 .Q _

JET OPT P 26
Y 27

CNTL ACCEL 28

FLT PLN-16b/48/O/A FLT PLN-17a/48/O/A

I- B3

_ +
(,reduced copy) 6-13 FLT PLN/48/FIN



B2

DAP B3 B3

PURPOSE: TRANSLATION

PULSE 15 0.0
LOSS OF VERN

(NOSE & TAIL) ROTATION

GG MNVR DSC RT NORM 16 0.2 Q Q
VERN 17 0.2 0

PULSE NORM 18 0.0
VERN 19 O.Q 0

COUP NORM 20 .0 Q
VERN 21 .0 0

OEADBAND

ATT NORM 22 _ 3.0 Q
VERN 23 _ !._ Q Q

RATE NORM 24 0.2 Q
VERN 25 .0 2 0

JET OPT P 26 !
Y 27 !

CNTL ACCEL 28

FLT PLN-17b/48/O/A FLT PLN-18a/48/O/A

B4

DAP B4 B4

PURPOSE: TRANSLATION
PULSE 15 0.0

SSUS DEPLOY ROTATION _

DSC RT NORM 16 0.2 0
VERN 17 0.0 0 @

PULSE NORM 18 0.0
VERN 19 O.Q 0

COUP NORM 20 .0
VERN 21 .0 0 0

DEADBAND

ATT NORM 22 _ 0.3 Q
VERN 23 _ Q.! Q Q

RATE NORM 24 0.2
VERN 25 _-Q ! Q

JET OPT P 26
Y 27

CNTL ACCEL 28

FLT PLN-18b/48/O/A FLT PLN-Iga/48/O/A

• �"(reducedcopy) 6-14 FLT PLN/48/FIN



.4--
_- DAPB5 B5

PURPOSE: TRANSLATION
PULSE 15 i0.0

COAS CAL ROTATION
DSC RT NORM 16 0.2 0 Q

VERN 17 Q._ !
PULSE NORM 18 0.0

VERN 19 0.0 0
COMP NORM 20 .0 Q

VERN 21 .0 0

DEADBAND

ATT NORM 22 _ 3.0
VERN 23 _ 0._ 3

RATE NORM 24 0.2 Q
VERN 25 .0 2

JET OPT P 26
Y 27

CNTL ACCEL 28

FLT PLN-19b/48/O/A FLT PLN-ZOa/48/O/A

@ "

DAP B6 B6

PURPOSE: (Blank) TRANSLATION
PULSE 15 _._ _

ROTATION
DSC RT NORM 16 _.___

VERN 17 _._ _ _
PULSE NORM 18

VERN 19 _.___
COMP NORM 20 ._ _

VERN 21

DEADBAND
ATT NORM 22 _ _°_ _

VERN 23

RATE NORM 24
VERN 25

JET OPT P 26
Y 27

CNTL ACCEL 28

FLT PLN-20b/48/O/A FLT PLN-21a/48/O/A

B7

(reduced copy) 6-15 FLT PLN/48/FIN



OAP B7 B7 -

PURPOSE: TRANSLATION
PULSE 15 0.0

RENOEZVOUS
ROTATION

DSCRT NORM 16 0.5 0 0
VERN 17 0o2 0

PULSE NORM 18 - Q._
VERN 19 O.Q Q

COMP NORM 20 .0 Q
VERN 21 .0 0 Q

DEADBANO
ATT NORM 22 _ 2.0

VERN 23 _ !._ _ Q

RATE NORM 24 0.?
VERN 25 .0 2 Q

JET OPT P 26 i or 3
Y 27 I or 3

CNTL ACCEL 28

FLT PLN-21b/48/O/A FLT PLN-22a/48/O/A

B8

_B7 +

DAP B8 B8

PURPOSE: TRANSLATION
PULSE 15 _._ !

PROX OPS
ROTATION

DSC RT NORM '16 0.2 Q
VERN 17 0.2 0 Q

PULSE NORM 18 0.0
VERN 19 0.0 0

COMP NORM 20 .0
VERN 21 .0 0

DEADBANO
ATT NORM 22 _ 2.0

VERN 23 _ !._ _

RATE NORM 24 0.2
VERN 25 .0 2

JET OPT P 26 !
Y 27 !

CNTL ACCEL 28 Q

FLT PLN-2?b/48/O/A FLT PLN-23a/48/O/A

B9

(reducedcopy) 6-16 FLT PLN/48/FIN



�.IDAP B9 B9

PURPOSE: TRANSLATION

PROX OPS PULSE 15 _0.2_0

ROTATION
DSC RT NORM 16 _.1 _0_0

VERN 17 0.0 2 4
PULSE NORM 18 - _0._0_4

VERN 19 0.0 -0_2
COMP NORM 20 .-00

VERN 21 .-00 -0

DEADBAND
ATT NORM 22 _ _1.0_0

VERN 23 _ -0.5_0_0

RATE NORM 24 0.2 -0
VERN 25 -0.0_3_0

JET OPT P 26 _3
Y 27 _3

CNTL ACCEL 28 0 to 4,
TABLE

FLT PLN-23b/48/0/A FLT PLN-24a/48/0/C

RM5 _lla_ ControlConfiguration Accel
LowHover 11.9 1

OeploylRelease 3.9 2
EVAHover 10,4 4
EVA0 10.4 3
EVA1 11.4 3
EVA2 8.5 3
EVA3 8.7 3
EVA4 11.3 3
EVA5 9.8 3
EVA6 9.8 3
EVA7 9.0 3
EVA8 8,9 3

EVA9 9.5 3
EVAgA 9.5 4
EVA10 9.9 3
EVA11 9.9 4
EVAt2 9.1 4

FLT PLN-24b/48/0/B

(reducedcopy) 6-17 FLT PLN/48/FIN ]
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FLT PLN-25a/48/0/A
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DAP BOOK

HOOK
VELCRO

!!

FLT PLN-25b/48/0/A
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FLIGHT PLAN NOTES
(CONSTRAINTSAND GUIDELINES)

A. FLIGHT DESCRIPTION

The STS-48 (0V-103) launch from KSC on Sept 12, 1991, will be into a
291 nm orbit at an inclinationof 57 degrees. On-orbit adjust burns
will raise the orbit to an altitude of 305 nm. The mission duration
will be 5 days. Nominal landing occurs at KSC on
September 17, 1991.

Landing opportunities are:

Landing Landing
Orbit No. Site Site Time

Nominal Primary 80 KSC 01:55 EDT
Weather Alt. 81 EDW 00:28 PDT

1 Day Late Primary 95 KSC 01:55 EDT
Weather Aft. 96 EDW 00:27 PDT

2 Days Late Primary 110 KSC 01:54 EDT
Weather Aft. 111 EDW 00:27 PDT

MAJOR EVENTS

LAUNCH (KSC) Sept 12, 1991
"' MET (DD/HH:MM) 0/00:00
o Day of year 255
z CDT/GMT 17:57/22:57

z OMS-2..4

=_ MET--_DD/HH:MM) 0/00:48
_- DV (fps) 448.1
-J ORBIT ha/hp (nm) 293/291U.

RCS-1 (FWD)
MET (DD/HH:MM) 01/00:10 l
DV (fps) 23.5
ORBIT ha/hp (nm) 305/292

RCS-2 (AFT)
MET (DD/HH:MM) 01/00:58 l
DV (fps) 22.4
ORBIT ha/hp (nm) 306/305
UARS DEPLOY
MET (DD/HH:MM) 02/04:40

RCS-3 (SEP-I)
MET (DD/HH:MM) 02/04:40
DV (fps) 2.0
ORBIT ha/hp (nm) 308/306

RCS-4 (SEP-2)
MET (DD/HH:MM) 02/04:58 I
DV (fps) 5.5
ORBIT ha/hp (nm) 306/303
DEORBITBURN
MET (DD/HH:MM) 05/05:49
DV (fps) 501

LANDING (KSC) I
MET (DD/HH:MM) 05/06:58
Day of year 261
CDT/GMT 00:55/05:55
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B. CREW

i. The five crewmembersflying this missionare:

CDR - John O. Creighton
PLT - KennethS. Reightler,Jr.
MS1 - CharlesD. Gemar
MS2 - James F. Buchli
MS3 - Mark N. Brown

2. The crewmembersresponsiblefor performingan EVA, should one
become necessary,are: MS2 will be EV1, MS1 will be EV2, and PLT
will be IV1.

C. ORBITERSYSTEMS

1. Communicationsand Instrumentation

a. The OperationalInstrumentation(OI) systemwill nominallybe
managedfrom the ground throughuplinkreal-timecommands
(RTCs)coordinatedwith the crew.

b. TDRS coverageis supportedby TDRS-E (41 degreesW) and TDRS-
W (171degreesW) and is the prime mode of communication
coverage.

c. TDRS Ku-bandis the prime mode of real-timeTV. There are
also three GSTDN sites availableas backup for TV (90 minute
lead time required): GDS(GDX),MIL(MLX),VAN.

d. HDR uplink (e.g.,Teleprinter)is availablethroughTDRS-E
and TDRS-W.

e. GSTDN sites availableduring the first 25 minutesof the
missionare MIL(MLX),PDL, BDA, DKR, and lOS. lOS can be
used for UHF voice duringascent.

f. There are five GSTDN sites availableon-orbitor for deorbit:
VAN, GDS(GDX),MIL(MLX),BDA(BDX),and DFR. (Note: DFR is
not shown in the FlightPlan). CAN and MAD can be calledup
for emergencies.

2. Guidanceand Navigation

a. The orbiterstate vectormust be uplinkedwheneverdowntrack
error in the on-boardvectorbecomesgreaterthan 20 nm, but
is usuallyuplinkedwhen errorsare greaterthan 5 nm. These
are real-timecalls. In addition,state vectorsmust be
uplinkedfor specifiedtargetswhen utilizingan orbiting
vehicleas a TGT ID with UniversalPointing.

b. IMU alignmentsoccur approximatelyevery 12 hours in the pre-
sleep and postsleepactivitiesand prior to major events
requiringlow navigationuncertainty.
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3. EnvironmentalControland Life SupportSubsystem(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)
failed closed. On orbit,supplywater will be managedwith
both dumps and the FES. A waste water dump is scheduledon
FDS. All dumps will be inhibitedduringUARS operationson
FD3.

D. TEXT UPLINKSYSTEM

i. The teleprinter(TPR)will provideon-orbitcapabilityto receive
and reproducetext-onlydata from MCC. The TPR uses S-band and
is not dependenton TDRS Ku-band. TPR requiresI to 2.5 minutes
per page, dependingon the numberof lines (up to 66).

E. TELEVISION/PHOTOGRAPHY

1. The CCTV systemsprovidetwo color,wide-anglecamerasfor in-
cabin coverage. There will also be four PLB TV cameras. Two
camerasare also attachedto the RMS at the elbow and End
Effectorpositions. There are three differentlensassemblies
for the PLB cameras (colorlens assembly,monochromelens
assembly,and wide-anglelens assembly). The type of lens
assemblyfor each PLB camera is documentedin the Flight
RequirementsDocument.

2. There is a video tape recorderavailablewith 30-minute
cassettes.

3. Three camerasystemsare available: 35mm, 16mm, and 70mm.

F. PAYLOADS

I. Upper AtmosphereResearchSatellite(UARS)

The UARS payloadconsistsof the UARS observatoryand the UASE.
The UARS observatoryconsistsof a primarysupportstructure,10
mission instruments,solar array, high gain antenna,attitude
sensorsand torquerbars, and a MultimissionModularSpacecraft
(MMS). Three of the instrumentsare mountedon a gimballed
structurereferredto as the Solar StellarPointingPlatform
(SSPP). The objectivesof the UARS missionare to conducta
detailedstudy of the EarthJsstratosphere,mesosphere,and lower
thermosphere;to establisha databaseon stratosphericozone
depletion;and to assessthe role of human activityin
atmosphericchange.
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2. Ascent ParticleMonitor (APM)

The APM is an automaticsystemmountedin the orbitercargo bay
to measureparticlecontaminationduringthe immediateprelaunch

.... period and during ascent. Each flight unitweighs 10 Ib, is
batterypowered,and has no externalinterfacesother than
mechanicalattachment. A clam shell-typedoor opens at a
preselectedtime exposingsamplecouponsto the PLB environment.
At a later preselectedtime the clam shell will close, sealing
the couponsfor lateranalysis.

3. RME-III

The RME-IIIconfigurationconsistsof a handheldinstrumentwith
replaceablememory modules. The equipmentcontainsa Liquid
CrystalDisplay(LCD)for real-timedata displayand a keyboard
for controllingits functions. The experimentis self contained
with two zinc air and five AA batteriescontainedin each memory
module and a zinc air batteryin the main module. The equipment
takes measurementsof the rBdiationenvironmentat a specified
samplerate.

4. ProteinCrystalGrowth (PCG II - 2) (block1)

The PCG payloadis designedto conductexperimentswhich will
determinethe potentialfor growinglarge,high qualityprotein
crystalsin microgravity. ]inthe block I configuration,the
refrigerator/incubatormodules (R/IMs)consistof a carrier
holdingup to three Vapor DiffusionAppartus(VDA) trays. Each
VDA has 20 experimentchambers. Each RIM occupiesone middeck
lockerand requires28V dc power from prelaunchthroughpost
landing.

5. Middeck "0" gravityDynamicsExperiment(MODE)

The MODE payloadis designedto study the behaviorof space
structuresand containedfluids in microgravity. The experiment
consistsof four FluidTest articles (FTAs),one StructuralTest
Article (STA),and the ExperimentSupportModule (ESM). The FTAs
will be attachedto a force balanceand shaker. The fluid slosh
forceswill be measuredfor the differentshapedtanks and
shakingfrequencies. Accelerationand strainwill be measuredon
the STA for a numberof configurationsand frequencies.

6. InvestigationsInto PolymerMembraneProcessing(IPMP)

The researchobjectiveof the IPMP payloadis to flash evaporate
mixed solventsystemsin the absenceof convectionto controlthe
porosityof the polymermembrane. The crewmemberwill activate
the systemduring a period of low "G" and deactivatethe test
after the appropriateamountof time.

7. Physiologicaland AnatomicalRodent Experiment(PARE)

The PARE experimentis being conductedby the Universityof
Arizonato study muscle atrophyin microgravity. The equipment
consistsof one animalenclosuremodule (AEM)which contains
eight rodents. The payloadrequires28V dc power and daily
housekeepingand observationby the crew.
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8. ShuttleActivationMonitor (SAM)

The SAM experimentconsistsof two separatedata collection
systemsto count gamma rays as a functionof time and locationin
the orbiter. The passivesystemrequiresthe crew to installan
activationfoil packet at the four specifiedstations. The
active systemconsistsof a tape recorder,multichannelanalyzer
(MCA),a ParticleAnticoincidenceMantle (PAM),and two detector
assemblies. Each data run lasts approximately12 hours and
requiresa specificdetectorand location.

9. Cosmic RadiationEffectsand ActivationMonitor (CREAM)

The objectiveof the CREAM is to collectdata on cosmicray
energy loss spectra,neutronfluxes,and inducedradioactivityas
a functionof geomagneticcoordinatesand detectorlocation
within the orbiter. The Flighthardwareconsistsof an active
cosmic ray monitor,a passivesodiumiodidedetector,and up to
five passivedetectorpackages. CREAM requires28V dc power.

G. ON-ORBITDTOs

1. ElectronicStill Photography(DTO648)

Electronicstill photographyis a new technologywhich provides
the means for a handheldcamerato electronicallycaptureand
digitizean imagewith resolutionapproachingfilm quality. The
digitalimage is storedon disks and can be convertedto a format
suitablefor downlinktransmissionor enhancedusing image
processingsoftware. The abilityto enhanceand/ordownlinkhigh
resolutionimagesin real time will greatlyimprovecapabilities
in Earth observations. The objectiveof this DTO is to determine
camera responseto the photographicconditionsencounteredon
orbit, using a varietyof lensesand camerasettings. Low data
rate downlinkmay be attemptedon STS-48.

H. ON-ORBIT DSOs

1. RadiationEffectson Film (DSO 318)

Past SSP missionsat higheraltitudeshave experiencedfilm
fogging. It is believedthat this is producedby the increased
radiationexposuredue to reducedatmosphericprotection. Rollei
film will be exposedto the cabin environmentfor variouslengths
of time in order to quantifythe fogging.

2. InflightRadiationDose Distribution(DSO 469)

This investigationwill establish,evaluate,and verify
analyticaland measurementmethodsfor assessingand managing
health risks from exposureto space radiation. The objectiveis
to characterizethe type and energy of the collectedcharged
particlesand to assess the risk to crew and vehiclefrom the
complexradiationenvironment. The crew will activatethe test
equipmentearly in the flightand deact/stowthe tests prior to
deorbitprep.
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3. HyperosmoticFluid Countermeasure(DSO479)

The hypothesisof this test is that if a hyperosmoticsaline
countermeasureis ingestedbeforereturnto l-G, the crewmember
will experiencedecreasedlossof plasmavolume and longer
lastingprotectionagainstorthostaticintolerancethan if an
isosmoticcountermeasurewere ingested. Further,crewmemberswho
ingest a salt water solutionwill have betterresistanceto
orthostaticstressthan crewmemberswho consumesalt tabletsand
water of the same osmolality. The objectiveof this test is to
comparedifferentcombinationsof salt and water.

4. Variabilityof Blood Pressureand Heart Rate DuringSpace Flight
(DSO602)

The objectiveof this DSO is to determinewhetherarterialblood
pressureand heart rate exhibitless variabilityin a
microgravityenvironmentthan on Earth. The data will be used to
investigatewhetherreducedblood pressurevariabilityin flight,
if any, is correlatedwith the extentof baroreflexattentuation
that has been measuredpostflight. Integrityof the baroreceptor
functionis requiredfor the appropriateblood pressureresponses
to the orthostaticstressesimposedby entry, landing,and
egress. The crewmemberwill wear blood pressureand
electrocardiographequipmentfor 2 flightdays on orbit.

5. OrthostaticFunctionDuringEntry,Landing,and Egress (DSO603)

The objectiveof this DSO is to measurethe changesin ortho-
staticfunctionof crewmembersduring the actualstressesof
entry, landing,and egressfrom the orbiter. Crewmemberswill
don equipmentprior to donningthe LES duringdeorbitprepara-
tion. Equipmentconsistsof a blood pressuremonitor,accelero-
meters,an ImpedanceCardiograph,and TranscranialDoppler
hardwear. The crewmemberwears the equipmentand recordsverbal
commentsthroughentry.

6. VisualVestibularIntegrationas a Functionof Adaptation
(DSO604)

The objectiveof this DSO is to investigatevisual vestibularand
perceptualadaptiveresponsesas a functionof missionduration.
The operationalimpactof these responseson the crewmembers
abilityto conductentry, landing,and egress procedureswill
also be investigated. For STS-48,three sessionswill be
scheduledwhere the crewmemberperformshead movementsat a slow
frequencywhile verballyrecordingself and surroundingmotion
sensations. The sessionsare scheduledon flight day 2, flight
day 4, and during entry.

7. Effectsof Space Flighton Aerobicand AnaerobicMetabolismat
Rest and During Exercise(DSO608)

Changesin energymetabolism,shifts in fuel utilization,and
decreasesin muscle mass after extendeddurationspace flightmay

_ limit a crewmember'sabilityto do physicalwork, both in flight
and post flight. This DSO has no inflightrequirements.
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8. Air MonitoringInstrumentEvaluationand Atmosphere
Characterization(DSO611)

The purposeof this DSO is tO evaluateair monitoringequipment
and to collectdata on contaminantlevelsduringmissionsof
varyingdurations. STS-48will fly the MicrobialAir Sampler
(MAS) detector.

9. The Effectof ProlongedSpace Flighton Head and Gaze Stability
During Locomotion(DSO614)

The objectiveof this DSO is to characterizehead and body
movementalong with gaze stabilityduringexercise. Changesin
these parametersdue to the microgravityenvironmentcould impair
a crewmember'sabilityto performan emergencyegressfrom the
vehicle. There are no inflightrequirementsfor this DSO.

10. DocumentaryTelevision(DSO901)

This DSO requireslive televisiontransmissionor VTR dumps of
crew activitiesand spacecraftfunctionswhich include: Payload
Bay Views,UARS Predeploy,Deployand SeparationActivities,
views of PLB attachedpayloads,In-FlightCrew Conference,views
of MiddeckPayloadSessions,and unscheduledTV Activities.

11. DocumentaryMotion PicturePhotography(DSO902)

This DSO requiresdocumentaryand publicaffairsmotion picture
photographyof significantactivitieswhich best depict the basic
capabilitiesof the space shuttleand key objectives. This DSO
includesmotion picturephotographyof UARS Predeployand Deploy
Activities,MiddeckActivities,and any unscheduledMotion
PicturePhotography.

12. DocumentaryStill Photography(DSO903)

This DSO requiresstill photographyof crew activitiesin the
orbiter,spacecraftaccomodations,and mission-relatedscenesof
generalpublic and historicalinterest. Still photographywith
70mm format for exteriorphotographyand 35mm formatfor interior
photographyis required.

I. TIMELINEFORMATS

I. The timelineformatsused in this FlightPlan are based on JSC
document19933: TimelineFormatDefinitionsand StandardNotes,
RevisionC, May 1990.
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