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INTRODUCTION

The STS-93 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. |

This on—orbit timeline satisfies the objectives specified in the Flight Definition and Requirements
Directive, and the requirements of the STS-93 Flight Requirements Document.

The Flight Plan, as part of the Flight Data File, meets the specifications of the Rotated FRR version
of the STS-93 Flight Initialization Data Pack.

The Rotated FRR profile used for this Flight Plan is for a launch date of July 19, 1999, at 23:26 |
CDT. Orbiter inertial attitudes are expressed relative to a mean of 1950 (M50) reference frame.

J8C-22359, Crew Scheduling Constraints (Appendix K, CPMP), Basic, Rev B, January 1992, has
been used to build the timelines contained in this Flight Plan.

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

The Flight Plan timeline pages, as well as other flight planning information, are available on the

Space Shuttle Flight Planning web page at the following address:
http: //www.jsc.nasa.gov/da/shuttle/flipin/sts93
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P (IUS DPY, LATE CKS) (IUS DPY, LATE CKS)
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i = PRE-SIEEP ACTIVITY i
i (ORB OPS, CREW SYS)
] - ORB OPS, QOCA Boiats
] (ORE OPS, CREMW SYS) Close Outloo FCMS Data U
z
et L b
{v PRE-SLEEP ACTIVITY -
1{- ORB 0PS, CREW SYS) |
- X TGHT CONFIG . TIVIT
jl 08:00—¥ 5 AT WODE - (ORB OPS, GIRA) bR ors, G Y
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LY 21:00—1 (PL+0P+ g.}g&évc) Venus Set=1/21:09 — (M)
Contac 3-1% I PIN/SI/FIN & 06725799

Wl, ADS=21:06:11
£0S=21:10:13




06/25/99

13:49:56

STS-93 (FDO3)

wvaoo-H

—1

oo

o Gad

ity 1

MET

Day 001

21:00—
(Al)B5 |
AUTO/VERN

A
T

CDR
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J1 < TIG (01:22 (PHOTO/TV, LESAH) L
B B o o ) ) <STL Tape Change > B
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On M5 Go, DAP: BS{AUTO/VERN R sesz /01136 FASETTE R
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B 02:00— | A/AUTO/VERN Init MNVR i —
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1 l" < TIG (02:42) i
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-l v o
- v .
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_ 11z [
it _ o
11V {ORB OPS, CREW SYS) i
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— v |—
v
T TMMVR -ZLY +YVY - I POST-SL| T - T -
4 | TGT=2 BV=3 (M=270 (ORB OPS, CREW SYS) (ORB OPS, CREW SYS) (ORB OPS, CREW SYS) |
_| | A/AUTO/VERN Init TRK |
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] ERE R T
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. B
| _ v
] (ORB OPS, CREW SYS) |
- — EQW -
-C (ORB OPS,CREW SYS}
u ] Toenboot bascenePect 7 POST-SLEEP ACTIVITY |
| -Re-boo s ORB 0PS, CREW SYS - :
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: pump Prlor to TUIS Setup: PL OPS, SARLX-() -
] Pwr off Al5, MLBSE-J12. ontac !
B'l ug ergometer Move Wi, {\gg_%ggggg
19:00— p]ug from MLBSE — —
4 1:0 Al5 wr on i
N OCAC Fan Speed - 200cfm POST-SLEEP ACTIVITY
'E (ORB OPS, CREW SYS) | EARDY H/0
| X (PHOTO/TV, MIDRECK) i
4y {BIOMED, 1VIS) (BIOMED, IYIS) (BIOMED, TVIS) L
v -
3 v SUPPLY/WASTE WAT
- (ORB 0PS, ECLS L
] Terminate Supply/Waste Dump |
] TVIS: TREADH] -
- (BIOMED, IYIS) )
| Do not use outlets |
J12 & J13 on ML8SE
il 20:00— T while TVIS is in use —
6 i
L 11 L1 FLASH EVAP CNTLR PRI A(B)-OFF (PL_OPS, MDDK SCI)
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1 Cmd to string 2 |
o EXER(I.ISE |
1 (treadmill) MEAL i
1y MEAL -
Je B
{s - UPDATE
i AR E Y TACTSHITS) | ORBITAL MNVR PAD
oo:oo—JT R=237.87 P=31.79 Y=321.16 |

~ A/AUTO/VERN -Init MNVR =

3-Z3 FLT PIR793/FIN A 00/25/99
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pmin

06/25/99 13:49:56
STS-93 (FD04)
MET
A
1 CDR PLT MS1 MS2 MS3 MCC
. i . . .Hawle . ini
Day 003 E.Collins J.Ashby C.Coleman ) y M.Tognini
00:00— 7 - - - -~ B
EXERCISE MNVR -Y CAL (SWUIS) TR
Al(BS& - | R=237.87 P=31.79 Y=321.16 | MEIAL L EARLY H/0
AUTO/VERN (treadmill) i
' On MS Go, DAP:B5/AUTO/VERN MEAL o P - Sl
1] e/Tv 16 0§ (DCC) (NLT 00:06) Calibration
11 ““(PROTO/TV, DIC.631) B R 2 b0:07 I
1 SR=3/00:39 -
- _ TVIS: TREADMILL OPS -
] " (BIOMED, TVIS) |
1 POV & DOWRLINE B
| (PHOTO/TV, DI0 631) |
01:00— -
{y R=253 P=61.7 Y=63.8 MEAL :
le A/AUTO/VERN Init MNVR MEAL i
a L
1 0n MS Go, DAP:B5/AUTO/VERN (NLT 01:35) |
. PGIM HARVEST 2 1DRS
y (PL OFS, EGIM) SWUTS TSMSTIROR  EARLY H/0
(PL _CPS, SWUIS) | IV DNLK
- MEAL Calibration SHUIS (MD)
] Vega, $5=3/01:36 s
| SR=3/02:09
02:00— =
1 Unmount SWUIS prior
1(Bl) to OMS burn =
AUTO/VERN |
{1 |~ (orB 0PS, (ORB OPS, OFS) L ORBITAL MNVR PAD
1 ENG BURN (Z Cmn) 1 ENG BURN (2 Cmn) EXERCISE |
—] s Alice Springs Alice Springs
1P I (treadmill) . R
_,gx < TIG (02:43) -
n N
1T FEYE =Y _MOON_(SHUTS) P71V 15 OPS
{| R=331.43 P=270.79 Y=332.26 (PHOTO/TV, DT07%0—17A) 5
A/AUTO/VERN Init MNVR i |

03:00—_ config DAP B to B5 - -

3-23 FLT PIR/93/FIN A uo/25/99




06/25/99 13:48:56

STS-93 (FDO04)

noo—

™
1=

== - = {n]

=0

[t ]

MET

Day 003

03:00— 7

Al(B5)
AUTO/VERN

05:00—

— i 2

[r—— O O R

Vo 20—

On MS Go, DAP:BS/AUTO/VERN (NLT (3:06)

v
e
n
u

CDR
E.Collins

MN!B.:X.MQQN.%SNUlSl P/TY 15 OPS (HDTV)
R=331,43 P=270.79 Y=332.26 (PHOTO/TV, DTO700-17A}

A/AUTO/VERN Init MNVR

PAO VOICE CHE
TV at TDRW

TMNVR -Y VENUS (SWUIS)

R=145,81 P=150.43 Y=310.31
A/AUTO/VERN Init MNVR

23:40 to 00:00)

PLT
J.Ashby

(BIOMED, LVIS)

MS1
C.Coleman

EXERCISE

(treadmiil)

MS2
S.Hawley

SWULS TSM SCI_RUN
(Pt OPS, SWUIS)
Moon, 5$5=3/03:06

SR=3/03:39

MS3
M.Tognini

B/TY 04 SETUP
(PHOTO/TV, PAQ}

BGIM-C1 HARVEST
(PL OPS, PGIM)

SWUIS TSM SCI RUN
(PL OPS, SWUIS)
Venus,SS=3/04:35

VS=3/04:41

Temp stow SWUIS for
sleep period

(BIOMED, TVYIS)

¢ (PL_OPS, MDDK SC]

Pwr off Al5, Unplu
ergometer. Move SAREX

B]ug from Al5 to ML8BE-J12]

lug ergometer into Al5.
Pwr on Al5 & ML85E-J12
OCAC Fan Speed - as reqd

On MS Go, DAP:B5/AUTO/VERN {NLT 04:35)
TV at TDRW PA 1 FCK/EVENT
(03: 05 to 03:35)
(PHOTO/TV, CGBA)
(PL 0PS. MDDK SCI) S TN B2y 13 OFS (CEBA)
= e {PHOTO T/V, )
(PL OPS, MDDK SCI) Dnlk Exp Video
Leave CGBA P/TV configured
for TV dnlk during sleep.
PGIM STATUS CK
(PLOPS, MODK SCI)
(GRB OPS, CREW SYS) (ORB OFS, OCA_DOWNL INK
(ORB OPS, ?QA&
Close Out To
(ORB OPS, MSX) (ORB OPS, MSX) I
Alt Steps PRE-SLEEP ACTLVITY
(ORB GPS, CREW SYS)

E-SLEEP ACTIVITY
(ORB OPS, CREW SYS)

PRE-SLEEP ACTIVITY
{ORB OﬂS, CREW SY3)

MCC

| IV DNLK
SWOIS (MD)

IDRS
L. EARLY H/0

\ TV _DNLK
— SWHIS (MD)

-

L CGBA TV .
Dnlk camr views
- of CGBA

QCA QPS
L 0ST(Mai1) Ty

3-£5

FLT PLR/93/FIN A

06725799
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06/25/99 13:49:56
STS-93 (FDO4)
T MET
D o
R R T CDR PLT MS1 MS2 MS3 MCC
e bay 003 T E.Collins J.Ashby C.Coleman S.Hawley M.Tognini
~—7 06:00— | ~ - N N N —
AL(BL)  {M_ " (ORB OPS, MSX) R 3
AUTO/VERN]S “716 (06:05) | ATl Steps P AL AT )
i il‘l(‘l 0.0 (ORB OPS _CB,
17T A/AUTO/VERN Init TRK gA%%gx_gyﬁﬁulguz ggu%:a e, smexeo) i
RB OPS, GIRA) Contact;AHENM
[ Wi, AQS=06:25:21
—] {CRB OPS, ) 10S=06:30:25 |
4 | 06 YUHF MODE - OFF i
g ] PRIVATE MEDICAL CONF L
] PRE-SLEEP ACTIVITY |
PRE-SLEEP ACTIVITY (ORB OFS, CREW SYS)
07:00— (ORE 0PS; "CREW SYS) ! B
| PRE-SLEED ACTIVITY B
Iﬂ_ |} N {(ORB OPS, YS)
J 1 " (0RB OPS, CREW SYS) -
.I_ ] Z -
L
] 41V L
1x N
4V L
W o08:00— —
! i I
. SLEEP SLEEP SLEEP SLEEP DORMIR — QA0S
| '
5 ; ]
L 09:00— —

3-26

FLT PLN/93/FIN A

06725799
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STS-93 (FDO04)

(537531

[~ X %3]

RS

MET

Al(Bl
AUTO/VER

|||||I|:?||

— — [y — = .
b Y w w N <
(= (=] (=] [ =] o =
Tll'lllllllel;ll|]|||||T||I||l1||L|T|||:|I|||||T|||l|||||!lT
i

el =N

CDR
E.Collins

SLEEP

PLT
J.Ashby

SLEEP

MS1 MS2 MS3
C.Coleman S.Hawley M.Tognini
3
SLEEP SLEEP DORMIR

I"E_"I"I"i"l"l"i"I"[“

Ir.

MCC

3-if

FET PLN/937FIN A 06/25/99




06/25/99 13:49:56

STS-93 (FDO5)
T ﬁ MET
D
R D O A
S R T COR PLT MS1 MS2 MS3 MCC
EW B Day 003 ' E.Collins J.Ashby C.Coleman S.Haw]ey M.Tognini
- L00— ~ - ~ - ~ OCA OPS
_n  15:00— 0ST UP
Al1{B1) ] Execute Pkg
AUTO/VERN
;
] — SLEEP SLEEP SLEEP SLEEP DORMIR
! ]
g -
1z
L | 0CA OpS
16:00—V  pORTTOR TATENT YIRS FONTTOR LATENT VIRDS FONTTOR _LATENT VIRUS FONTTOR_LAT] FORTTOR LATENT VIRDS Print Pkg
l! 1 (BIOMED, D30 493) (BIOMED, D30 _493) (BIOMED, DSO_493) (BIOMED, DSO 493) (BIOMED, DSQ 493}
1v
dv
1 - LTIViTY
l | (ORB_GPS, CREW SYS)
1 {ORB OPS,GIRA)
5 17: 00—
i 1T BOSI-SLEEP ACTIVITY ~ MNVR -ZLV +YVY = - T POST-SLEEP ACTIVIT
] (ORE OPS, CREW SYS) TGT=2 BV=3 OM=270 (ORB OPS, CREW SYS) (ORB QPS, CREW SYS) (ORB OPS, CREW SYS)
i A/AUTO/VERN Init TRK
4z (ORB OPS, ECLS) muzmg'ﬂo PLY DUMP
% Initiate Supply Dump i QTY TK A& B
4+
Y POST-SLEEP ACTIVITY
1 v {ORB OPS, CREW SYS)
M dv
1'{' i ]
by _
- LU gg00 ] i i ] I i
3-28 FLT PLN/G3/FIN A 06/25799




06/25/99 13:49:56
STS-93 (FD05)
r g MET
D
R D ¢ A
S . g T CDR PLT MS1 MS2 MS3 MCC
EW 1 Day 003 ! E.Collins J.Ashby C.Coleman S.Hawley M.Tognini
F b o 18007 - - - " - —
ﬁllﬂ(’g}\)lERN ] I | WIT i
POST-SLEEP ACTIVITY UPLINK -
1| POSI-SLEEP ACTIVITY (ORS OPS, LREW 573) [ Flycast MNVR PAD
7 (ORB OPS, CREW 3Y3) =
] (ORB OPS, CREW SYS) POST-SLEEP ACTIVITY T-SLEEP ACTIVITY QCA 0PS
(ORB OPS, .QCA& (ORB OPS, CREW SYS) (ORB OPS, CREW SYS) OST(Mﬁﬂ)ﬂH
T Clese Outloo Spoc
| T STATTS THETR |
- 1| BRICSIATUS CHECK [
: 1| " ¢PUOPS, MORCSCD o 00) _
— Y 1E ER Y !lE !Q IQE QPS Setup camera —
- R= pP= Y= {CRB 6P§, ECLS (PL OPS, SAREX-C) for crew photo
13 A/AUT%VERN {3/19:00) Terminate Supply Dum Contact:VK6IU I
|7: Init MNVR APL) STEAM VENT HIR ACT W1, AOS-18:54:59 i
o RE—/BER-ENTLR/HFR (three)—B =18:50: B
19:00— 7 PWR (three)  -ON
it A
1 CREW PHOTO CREW PHOTO CREW PHOTO CREW PHOTO CREW PHOTO R
- - ERRDY /0
i i
M -
I R L
L
1| cREW conF |
| e N e (19:22 to 19:53)  CREW CONF CREW CONF CREW . CONF CREW' CONF i
L 20:00— -
% 1= = = TL T, ¢l MEMS _STATUS COL R
TGT=2. BV=3 OM=0.0 ape_Chan PEIM STAT STL-B STATUS CHECK
1 | AJAUTO/VERN Tnit TRK  p1ioT WITH RHC PGIM STAIUSLK <1y  “(PL OPS, MDPK SED) r
- + lpr (ORB OPS, PGSC) f‘muﬂ | -
[ ] - Eredhaond Heisc) P/TY 07 0PS EDO5 EZ ACTIVITIES: -
1t (PHOTO/TV, ENIRY VIDFQ) |  -(EA-OER(ORD QMO.CHEM SY5) i
e TReD Soenes with HDTY f e N
- - cenes wi or
T x a flight total of 5 hrs (ergometer) i
17 FCS_CHECKQUT i
v u
| 7 | FCS_CHECKGUT TS CHECKOUT EXERlISE (ORE or=s G0)
1| (3% s, awoy (ORB OPS, GNC) I
I[ g | 2 Cmn) (2 Cmn) (ergometer) i
l_,_ d  21:00d | I -

3-£9

FLT PLN/93/FIN R 06725799



06/25/99 13:49:56
STS-93 (FDO5)
G MET
I
D ¢ A
R
S E ¥ CDR PLT MS1 MS2 MS3 MCC
. i . . .Hawle . ini
.E.EM Day 003 E.Collins J A:shby C Cojeman S 2 y M Togn1n1
{ -1] Al(g%;oo—- GNC) (ORB OPS, GNC) EAERPISE B
] ORB OPS, ORB OPS, , s
| AUTO/VERN_ {2 Cmn) ENC) gz Crmn) (2 Cmn) erqometer) A
N (PL OPS, MDDK SCI) B
EXERCISE
. B/TV 13 SETUP -
(PHOTO/FV, CGBA)
1 (ergometer) Plug v{deo[into MO58F T
7 (PROTO T/V, OPS)
R 1 Downlink Video [
¥ ’ y R EEF -
TCMS (D50 637
N (BTOMED, ICMS) (ORB OPS, RCSY (BTOMED, ICMS) =
- R(S H0T FIRE TEST
4 (ORB OPS, B%&) (ORB OPS, RCS) 5
[ 1| Config DAP:IA/AUTOIVERN -
22:00— TL Tape Chan B
1| MULII PLS FLYCAST MNVR  MULTL PLS FLYCAST MNVR [
(ORB OPS FS, DIO 260) (ORE OPS FS, DTO _260) -
1z EXERCISE I
S i i
XM — ‘_’ (ergometer) |
I k r
,3 (ORB OPS, COMM/INST) -
d  23:00— —
4 j MEAL MEAL L
4 MEAL -
- i MEAL -
i MEAL L
— —
J PRI A(B)-OFF L
i 7 SAREX STOH _ TUPDATE
i 1 (PL OPS, 3AREX-() FORBITAL MNVR PAD
5 . L
- 00:00—1 ! .

3-30

FLT PLN/I3/FIN K

06/25/99




06/25/99 13:49:56

STS-93 (FDO5)

T

MCC

0ST{Mai11)TY

G MET
TN
R D 0
S E ; CDR PLT MS1 MS2 MS3
EW Day 004 E.Collins J.Ashby C.Coleman S.Hawley M.Tognini
—-G — —
00: 00—
D _[] <§TL Tape Change > CABIN CONFIG/STOW CABIN CONFIG/STOW  SAREX STOW
m' X || A50 veRn | T ot ON-ORBIT OMS_BURN (PLTOPS, SAREX-C)
II e (ORB OPS, OMS) (ORB OPS, OMS)
L 1 ENG BURN (2 Cmn) 1 ENG BURN (2 Cmn) CABIN CONFIG/STOW
l =1 5 Aricebo Aricebo .
{P
X
1 1< T1G (00:25 _ A .
-1 -Remove Ioose items stored in airlock
1.d ~Perform SEAT_INSTALLATION
o TGT=2  BV=3 OM=90 R e TR T
I i i A/AUTO/VERN Init TRK ’
i (PL OPS, MDDK SCI)
01:00— EXERCISE (ORB OPS, ECLS)
T .
i (ergometer)
- (PL OPS, CGBA)
1 CABIN CONFIG/STOW CGBA STATUS CHECK
. (PL OPS, MDDK SCI)
- Take 35mm photo
I of STL entry prep
B 4. B/IV 13 SETUP
-h X 42 “(PL OPS, MDOK SCI} (PROTO/TV, CGBA)
M L EXERCISE UCA TORRLTRE TL- RY PREP A :
I Ay S {ORB OPS, ?‘ML (PL OPS, SIL-F) Plug video into MO58F
(ergometer) Close Qutlool P/TV_13 OPS (CGBA)
1y [ANRG-TCOMMC/0 (PHOTO T/V, CGBA)
; iy  (ORB OPS, COMM/INST) Dnlk Exp Video
a 2. v Backup Opportunity
0 02:00— OCA DEACT
- MEI CHECK (ORB OPS FS,QCA)
L STL-B_STATUS CHECK
i (PL OPS, MDDK _SCI) KU-BD ANT_STOMW
i {ORB OPS, COMM/INST)
i E D/0 PREP REVIEW D/0 PREP REVIEW D/0 PREP REVIEW D/0 PREP REVIEW D/0 PREP REVIEW
] [FR OPS EE STOW PRINTER
? 4 (ORB 0PS, (CRB 0PS, (ORB OPS FS, DIQ_1215) CABIN CONFIG/STOW
i 03:00— Reconfig/Stow Reconfig/sgow | |
3-31 FLT PIN/G3/FIN A 00/25/99




06/25/99 13:49:56
STS-93 (FDO5)
T ﬁ MET
D p
R 0 A
S E ¥ CDR PLT MS1 MS2 MS3 McC
Fu Day 004 E.Collins J.Ashby C.Coleman S.Hawley M.Tognini
T o|m 03:007 CYCLE ERGOMETER 0PS CYCLE ERGOMETER OPS STOW_PRINTER T
Tl AL(B] . (ORB OPS, CREW SYS) (ORB OPS, CREW SYS) —A{ORB--ORS—F3—RTO1215)—
AUTO/&ERN_ D—%%gfs%%g’ CREW_SYS) Reconfig/Stow Reconfig/STow
I ] U0RE0%E, crew svs)
CABIN CONFIG/STOW ' CABIN CONFIG/STOW
— CABIN CONFIG/STOW
B | _ORBJT - —NOREIT X RS BURN
7 (ORB OFS, BCS) (ORB OPS, RCS) CABIN CONFIG/STOW
_ (ORB OPS, GIRA)
04:00—]
< TIG (04:02)
L MRVE =20V -YVY PRE SLEEP ACTIVITY
T61=2_ BV=3 OM=90 (ORE OPS, CREW SYS)
| A/AUTO/VERN Init TRK  GALLEY QVERNIGHI CONFIG
_ U _ (OREOPS, GIRA)
12
iL
v
- IF
v
v
I ] (ORBOPS, CREW SYS)
3 05:00— (ORB GOPS, CREW SYS) (ORB OPS, CREW SYS) (ORB OPS, CREW SYS)
T < OFF
- PRIVATE MEDICAL CONF
i ' (ORB 0PS,
g -
[ i 06:00— ! - ~ ~
1737 FLT PIN/937FIN A 06725799




06/25/99 13:43:56
STS-93 (FDO05)
G MET
TN
R B oo A
S R T CDR PLT MS1 MS2 MS3 mMCC
EW Day 004 E.ColTins J.Ashby C.Coleman S.Hawley M.Tognini
T p  96:00—7 7 T N T
PRE_SLEEP ACTIVITY
AL(B1)
AU%O/?IERN OEY OVERNTRLCoN:
I (ORB0PS, GIRA}
B A RE- ACTIVIT PRE-SLEEP ACTIVITY PRE-SLEEP ACTIVITY RE-SLEEP ACT
(ORB OPS, Eééﬁ SYS) (ORB OPS, CREW SYS) (ORB OPS, CREW SYS) (ORB OPS, CREW SYS)
6 7 -
g 4
07:00—
Ll 1
L
|V
1y
{v
v
A 08:00— SLLEP SLEEP SLEEP SLEEP SLEEP
r 0 -
i .
1 -
) 5 09:00— ] ! ! ! ! :
3733 FLT PLN/93/FIN A 06775799




06/25/99  13:49:56
STS-93 (FDO5)
T MET
D
R 0 A
S E % CDR PLT MS1 MS2 MS3. ' MCC
EW Day 004 E.Collins J.Afhby c.coleman S.Ha_w] ey ”'“?_"‘"‘

- 09:00— 7 N ._
AL(B1) ] r
AUTO/VERN C

7 E -

- 1 _' I
10:00— —

L . 2
7| 11:00—] -

v ’ [

1z g

- i L :

12:00—1" SLEEP SLEEP SLEEP SLEEP SLEEP —
] 15 X
1y 3
1v [

7| — -

3 . K

[ 13:00— —

7 14:00-] —

K ] X

U E -

| B 150011 -
3-34 FLT PLN/S3/FIN A 06/25/99




06/25/99 13:49:56

STS-93 (FDO6)

MCC

I MET
D
R O A
S E T CDR PLT MS1 MS2 MS3
W Day 004 E.Coltins J.Ashby C.Coleman S.Hawley M.Tognini
[ 15:004 1 MONITOR LATENT VIRUS ~ MONITOR LATENT VIRUS  MONITOR LATENT VIRUS MOLTOR LATENT VIRUS  MOMLTOR LATENT VIRUS [~
QLIJ%}\)IERN- (BIOMED, DSO 493) (BIOMED, DSO 493) (BIOMED, DSO 493) (BIOMED, D } (BIOMED, DSO_493)
i ] (ORB OPS, CREW SYS)
1 (ORBOPS,GIRA) i
7 i i
5 7 -
— POST-SLEEP ACTIVITY =
) (ORB OPS, CREW SYS)
4 POST-SLEEP ACTIVIIY POST-SLEEP ACTIVITY i
- (ORB OPS, CREW SYS) (ORE OPS, CREW SYS)
13 i
FDO6 EZ ACTIVITIES:
16:00— L -CPAOPS (ORB OPS,CREW SYS) -
- } FLUID LOADING PER MCC |
- FILL DRINK CONTAINERS WITH
1y WATER PER PMC INSTUCTIONS. :
n AFTER FLUID LOADING, PERFORM =
| v GIRA STOWAGE (ORB OPS,GIRA)}
] POST-SLEEP ACTIVITY |
1 {ORE OPS, CREW SYS)
. TCHS {050 631) TCHS (D50 631) B
PRIVATE MED CONF (BIOMED, JCM3) {BIOMED, LCMS) [
PRIQRITY_PWRUP GROUP B !
1| “(oRe PKT, PRIOR PWRDN) |
"B 17:00 -
% ] i
_ POST-SLEEP ACTIVITY
(ORB™ 0PS, CREW SYS) s
- IDEORBIT My ALIGN@ 2
{11 i
1 W VERIFICATION . ; FGRESS. LOTOR i
1 - (BIOMED, DSO 331) (BIOMED, DSO_331) —
A5(B1 |
AU%O/\)IERN lConﬁg DAP Alto A5 (PL OPS, CCM-C) [
i 1T mYE =xsT AIR SAMPLE
- GT-4 BV=5 P-184 Y=0 OM=270 Record MET and -
[ {X A/AUTO/VERN Init TRK location on bottle |
7 3 R11L 53P‘Lv HZ0 TKC
71 11 LET-CL {tb-CL} " 3
(I U 1g.00d1 OUTLET-CL (t-ct) | Go to Deorbit Prep C/L at 4/17:56 MET L
3-35 FLTPIR/OI/TIN A 06/25,00




06/25/99 13:49:56
STS-93 (FDO6)
T MET
D
R 0 A
s R T CDR _ PLT MS1 MS2 MS3 McC
T Day 004 ! E.Collins J.Ashby C.Coleman S.Hawley M.Tognini
[~ 4 18:00—7
AL(B1) ]
AUTO/VERN
1 IMU STAR ALIGN: IMU ALTGN VERIFICATION:
- R=17Z P=151 Y=18 R=115 P=133 Y=299
X | A/AUTO/VERN Init MNVR A/AUTO/VERN Init MNVR
7
7] 4. Perform IMU ALIGN-S TRK Perform IMU ALIGN-S TRK
) X {ORB OPS, GAC) ORB OPS, BNC)
s tep 5
11 Star Pair
0: -Y: 23 BETELGEUSE star _pair €2
1 MET: 4/i7:03-17:51 : -Y: 2}17D§Tm13gu1\8
19:00— -Z: 16, ACHERNAR -7 VIOR
| MET: 4/16:51-17:39 MET: 4/i7 :05-17:54
1 ANG DIFF: 82.9 ANG DIFF: 84.9
| T 2nd Attitude Znd Attitude
1 (Single S TRK) (Single S TRK)
7 | -2: 23 -Y: 16 -Z: 41 -Y: 50
- R=86 R=258 R=24 R=179
p=162  P=140 P=126 P=108
L - Y=6 Y=6 =285 Y=305
1 REQD 10: REQD ID:
i e . -7: , ANG ERR , -Ys_ . -Z:i_ __ , ANG ERR N o
| ANG: ) , ANG: 1 2 3
7 20: 00— AX ( )__:_ — ( ) ] ( ) Y
6 i AX( ) > () s () __
| - c AY ( ) » ( ) * ( ) £]
_gAY( ) D GI N S G —_
_ ] M AZ ( ) E] ( ) I N — ( )_._..’.——.—
i AZ (), () i () If any AX, AY,or AZ > 0.1 Check MCC
‘ ' . . M
—{ | |execution TIME: s _ +  :  MET EXECUTION TIME: _ / _ : & MET
5 |
7
[ f ]
U 21:00

3-30
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STS-93 DAP TABLE

FLT PLN/93/FIN A

STS-93
DAP TABLE



DAP
Al
A2
A3
A4
A5

AB

A7
A8
A9
A10
A1
Al4
A15

PURPQSE
NOMINAL
PTC

G
PRE/POST DEPLCY
LOSS OF VERN

NOSE & TAIL)
LOSS OF VERN

(TAIL ONLY)
RENDEZVOUS
PROX OPS
IUS AT 0 DEG
IUS AT 298 DEG
1US AT 58 DEG
FLYCAST SINGLE PULSE
FLYCAST MULTI PULSE

STS-93

DAP TABLE
DAP  PURPOSE

B1 - NOM OMS & RCS BURNS
B2 - LOSS OF VERN

(TAIL ONLY)
B3 - LOSS OF VERN
NOSE & TAIL ALT)
B4 - SSUS DEPLOY
B5 - GOAS CAL
SWUIS OBS

B7 - RENDEZVOUS

B8 - PROXOPS

B9 - |US AT 0 DEG

B10 — 1US AT 28 DEG

B11 — IUS AT 68 DEG

B14 — FLYCAST SINGLE PULSE
B15 — FLYCAST MULTI PULSE

4-2

UNIV PTG
TGT ID = 1 Orbiting Vehicle
= 2 Earth cir
= 3 Earth tgt
input LAT (& 90)
LON (+ 180, + = East)
ALT (-3444.0 to 20000.0 nm)
= 4Sunctr
= 5 Celestial tgt
Input RA {0-359.99)
DEC (+ 90)
= 11-110 Nav Stars
BODY VECT = 1 +X*
= 2 —X*
= 3-Z¥%
= 4 -Y Star Tracker*
= 5 Optional
Input P (0-359.99)
Y (270-359.99,0-90)
* input OM — OM (0-359.99)
MON AXIS = 1 +X
=2 -X
CNTLACGC = 0 NOMINAL OPS
= 1 |US AT 0 DEG (UNLATCHED)
= 2 |US AT 29 DEG
= 3 |US AT 58 DEG
= 4,5 NOT USED
= 6-9 FLYCAST

FLT PLN/93/FIN A



STS-93 DAP A — GENERIC

ITEM # A1 A2 A3 A4 A5 A6 A7 A8
PRI
ROT RATE 10(50) | 0.2000| 0.4000| 0.2000| 0.5000!| 0.2000{ 0.2000| 0.2000| 0.2000
ATT DB 11(51) | 5.00 1.00 1.00 3.00 5.00 5.00 2.00 2.00
RATE DB 12(52) | 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
ROT PLS 13(53) | 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
COMP 14(54) .000 .000 .000 .000 .000 .000 .000 .000
P OPTION 15(55) ALL ALL ALL ALL ALL TAIL ALL ALL
Y OPTION 16(56) | ALL ALL TAIL ALL ALL TAIL ALL ALL
TRAN PLS 17(57) | 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.05
ALT
RATE DB 18(58) | 0.200 0.200 0.200 0.200 0.070 0.070 0.200 0.020
JET OPT 19(59) ALL ALL ALL ALL ALL TAIL ALL ALL
#JETS 20(60) 2 2 2 2 1 1 2 2
ON TIME 21(61) | 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
DELAY 22(62) | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
VERN ‘
ROT RATE 23(63) | 0.2000| 0.4000| 0.0080| 0.2000] 0.2000| 0.2000] 0.2000] 0.2000
ATT DB 24(64) | 1.000 1.000 0.070 1.000 1.000 1.000 1.000 1.000
RATE DB 25(65) .020 .020 .010 .020 .020 .020 .020 .020
ROT PLS 26(66) | 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
COMP 27(67) .000 .000 000 .000 .000 .000 .000 .000
CNTL ACC 28(68) 0 0 0 0 0 0 0 0
PURPOSE NOMINAL PTC GG |PRE/POST | LOSSOF | LOSSOF | RNDZ | PROXOPS
DEPLOY | VERN VERN
(N/T) | (TAIL ONLY)

4-3
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STS-93 DAP A CONFIGURATIONS

ITEM#[ A9 A0 | ATl Ala | Al5
PRI
ROTRATE | 10(50) | 0.1000| 0.1000| 0.1000| 0.2000| 0.2000
ATT DB 11(51) | 3.00 | 3.00 | 3.00 | 300 | 3.00
RATE DB 12(52) | 020 | 020 | 020 | 020 | 020
ROT PLS 13(53) | 0.05 | 005 | 005 | 076 | 0.76
COMP 14(54) | .000 | .000 | .000 | 0.000 | 0.000
POPTION |[15(55) | TAIL | TAIL | TAIL | 7aiL | TAL
YOPTION |16(56) | TAIL | TAIL | TAIL | T1AiL | TAIL
TRANPLS [17(57) | 025 | 025 | 0.25 | 0.10 | 0.10
ALT
RATE DB 18(58) | 0.10 | 0.10 | 0.10 | 0.200 | 0.200
JET OPT 19(59) | TAIL | TAIL | TAIL | TAIL | TAL
# JETS 20(60) | 2 2 2 2 2
ON TIME 21(61) | 0.08 | 0.08 | 0.08 | 1.68 | 1.68
DELAY 22(62) |10.00 |[10.00 [10.00 | 1.68 | 1.68
VERN

ROT RATE | 23(63) | 0.2000| 0.2000 | 0.2000| 0.2000| 0.2000
ATT DB 24(64) | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
RATE DB 25(65) | 0.010 | 0.010 | 0.010 | 0.020 | 0.020
ROT PLS 26(66) | 0.010 | 0.010 | 0.010 | 0.010 | 0.010
COMP 27(67) | .000 | .000 | .000 | 0.000 | 0.000
CNTLACC |28(s8) | 1 2 3 6 8
PURPOSE ODEG | 29DEG | ssDEG | SiNGLE || MU

PULSE
(DTO 260)

PULSE
{DTO 260)

Note: BOLD-ITALIC indicate a change from !-load

FLT PLN/93/FIN A



STS-93 DAP B — GENERIC

ITEM # B1 B2 B3 B4 BS B7 B8
PRI
ROT RATE 30 0.5000 | 0.2000{ 0.2000| 0.2000| 0.2000 0.5000| 0.2000
ATT DB 31 3.00 3.00 3.00 0.30 3.00 2.00 2.00
RATE DB 32 0.20 0.20 0.20 0.20 0.20 0.20 0.20
ROTPLS 33 0.04 0.04 0.04 0.04 0.04 0.04 0.04
COMP 34 .000 .000 .000 .000 .000 .000 .000
P OPTION 35 ALL TAIL ALL TAIL TAIL ALL ALL
Y OPTION 36 ALL TAIL ALL TAIL TAIL ALL ALL
TRAN PLS 37 0.10 0.02 0.02 0.02 0.02 0.05 0.01
ALT
RATE DB 38 0.200 0.070 0.070 0.200 0.200 0.200 0.200
JET OPT 39 ALL TAIL ALL ALL ALL ALL ALL
#JETS 40 2 1 1 2 2 2 2
ON TIME 41 0.08 0.08 0.08 0.08 0.08 0.08 0.08
DELAY 42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
VERN
ROT RATE 43 0.2000) 0.2000: 0.2000! 0.008C! 0.01680! 0.20001 0.2000
ATT DB 44 1.000 1.000 1.000 0.100 0.033 1.000 1.000
RATE DB 45 .020 020 020 .010 .020 020 .020
ROT PLS 46 0.002 0.002 0.002 0.002 0.002 0.002 0.002
COMP 47 000 .000 .000 .000 .000 .000 .000
CNTLACC 48 0 0 0 0 0 0 0
PURPOSE NOMOMS { LOSSOF | LOSSOF SS8US COAS CAL RNDZ PROX OPS
& VERN VERN DEPLOY [SWUIS OBS
RCS (TAILONLY)| (N&T)
BURNS
4-5
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STS-93 DAP B CONFIGURATIONS

PULSE
({DTO 260)

ITEM#| B9 B10 B11 B14 B15
PRI
ROT RATE  [30(50) | 0.1000 | 0.1000 | 0.1000 | 0.2000 | 0.2000
ATT DB 31(51) [ 3.00 3.00 3.00 3.00 3.00
RATE DB 32(52) | 0.20 0.20 0.20 0.20 0.20
ROT PLS 33(53) § 0.05 0.05 0.05 0.76 0.76
COMP 34(54) 1 .000 .000 .000 | 0.000 .000
P OPTION 35(55)| TAIL | TAIL | TAIL TAIL TAIL
Y OPTION 36(56) | TAIL TAIL TAIL TAIL TAIL
TRANPLS | 37(57){ 0.25 0.25 0.25 0.10 0.10
ALT
RATE DB 38(58) | 0.10 0.10 0.10 0.200 | 0.200
JETOPT 39(59){ TAIL | TAIL | TAIL TAIL | TAIL
#JETS 40(60) 2 2 2 2 2
ON TIME 41(61) | 0.08 0.08 0.08 1.68 1.68
DELAY 42(62) |10.00 |10.00 [10.00 1.68 0.00
VERN
|ROT RATE | 43(63) [ 0.2000 | 0.2000 | 0.2000 | 0.2000 | 0.2000

ATT DB 44(64) | 1.000 | 1.000 | 1.c00 | 1.000 | 1.000
RATE DB 45(65) | 0.010 | 0.010 | 0.010 | 0.020 | 0.020
ROT PLS 46(66) | 0.016 | 0.010 | 0.010 | 0.010 | 0.010
COMP 47(67) | .000 .000 .000 | 0.000 | 0.000
CNTLACC | 48(68) 1 2 3 7 9
val | R | AR | RAY |

PULSE
(DTO 260)

Note: BOLD-ITALIC indicate a change from I-load
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ATTITUDE TIMELINE
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TIMELINE



ATTITUDE
TIMELINE

Attitude Timeline

MET/GMT MNVR OPTION DAP E/S REF ATT/REMAREKS EVENT
1
000/00:40:00 MET|INRTL R=297.00 al RATE 0.2000]| SUN OMS-27
MNVR P=168.00 AUTO|DB AT 1.000 |R 123 00/00:43:20 TIG
Y= 8.00 VERN|DB RT 0.020 |P 62
201/05:16:00 GMT
2
000/01:12:00 MET|TGT=2 Al RATE 0.2000 | EARTH|LVLE R=180.00 -ZLV, +XVV
21:40 BV=3 AUTO|DB AT 5.00 R 360 P= 0.00 |PLBD OPENING
P= 90.00 ALT |DB RT 0.200 |P 90 ¥= 0.00
201/05:48:00 GMT Y= 0.00
57:40 OM=180.00
3
000/05:00:00 MET|INRTL R=127.00 Al RATE 0.2000| SUN |-¥Y: 12 IMU ALIGN
10:08 MNVR P= 10.00 AUTO|DB AT 1.000 R 340|CANOPUS Special Pair
Y= 9.40 VERN|DB RT 0.020 |P 112|-Z: B3
201/09:36:00 GMT THETA AURIGAE
46:08
4
000/05:20:00 MET|TGT=4 RA= 118.605 jal RATE 0.2000| SUN |INRTL R=236.98 |DEPLOY ATT
30:31 BV=5 DEC= 20.844N{AUTO|DB AT 1.000 |[R 180 P= 91.57
P=237.00 VERN{DB RT 0.020 P 123 ¥=344.55
201/09:56:00 GMT Y= 0.00
10:06:31 OM= 90.00
5
000/07:17:28 MET IUS/CHANDRA
DEPLOY
000/07:17:28
201/11:53:28 GMT
3
000/07:18:23 MET|INRTL BV=5 Bl RATE 0.8240 INRTL R=236.73 -X SEP1l RCS
ROTR P= 0.00 AUTO |DB AT 1.000 P= 91.88
¥=270.00 VERN|DB RT 0.020 Y=344.73 |-70 degree
201/11:54:23 GMT pitch
7
000/07:19:48 MET Bl RATE 0.2000| SUR |INRTL R=224.66 |Pitch = 70 deg
INRT|DE AT 1.000 |R 180|HOLD P=135.75
VERN |DB RT (.020 P 53 Y= 41.93 INRTL HOLD
201/11:55:48 GMT
8
000/07:27:00 MET|INRTL R=332.00 Bl RATE (.5000| SUN NOM SEP
30:59 MNVR P= 10.00 AUTO|DB AT 3.00 R 137
¥=359.00 PRI |{DB RT 0.20 P 121 00/07:32:28 TIG
201/12:03:00 GMT
06:59
9
000/07:35:00 MET|TGT=1 Bl RATE 0.5000 RNDZ NAV must MNVR TO VIEWING
38:12 BV=3 AUTO|DB AT 3.00 be enabled ATTITUDE
P= 90.00 PRI |[DB RT 0.20
201/312:11:00 GMT Y= 0.00
14:12 oM= 0.00
10
000/08:03:00 MET|TGT=1 Bl RATE 0.5000 RNDZ NAV must MNVR TO WINDOW
07:20 BV=5 AUTO|DB AT 3.00 be eanabled PROTECT
P=320.00 PRI |DB RT 0.20
201/12:39:00 GMT ¥= 0.00
43:20 OM= .00
11
D00/08:17:00 MET Bl RATE 0.2000} SUN |INRTL R=118.20 |DAP TO INERTIAL
INRT|DB AT 1.000 R 301{HOLD P=167.84 FOR SRM-1 IGN
VERN|DB RT 0.020 |P 60 ¥= 10.14
201/12:53:00 GMT
12
000/08:25:00 MET|INRTL R= 0.00 Al RATE 0.2000| SUN COMM ATT
35:48 MNVR B= 0.00 AUTO|DB AT 1.000 R 113
= 0.00 VERN{DB RT 0.020 P 117
201/13:01:00 GMT
15:48

*4% ALL ATTITUDES IN MEAN OF 1950 ##=

*#*+ PYR EULER SEQUENCE

axkk
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Attitude Timeline

MET/GMT MNVR OPTION DAP E/S |REF ATT/REMARKS EVENT
13
000/11:00:00 MET|TGT=2 Al RATE 0.2000|EARTH|LVLE R= 0.00 |-ZLV, -XVV
10:37 BV=3 AUTO|DBE AT 1.000 |R 360 P=180.00
P= $0.00 VERN|DBE RT 0.020 P 90 Y= g.00 {FUTURE LOADED)
201/15:36:00 GMT Y= 0.00
46:37 OM= 0.00
14
000/19:15;00 MET|TGT=2 Al RATE 0.2000|EARTH|LVLH R= 0.00 |-ZLV, +Y¥YVV
22:30 BV=3 AUTO|DE AT 1.000 |R O P=180.00 |SUPPLY H20 DUMP
P= 50.090 VERN|DB RT 0.020 |pP 90 Y= 3%0.00
201/23:51:00 GMT Y= 0.00
58:30 OM=270.00
15
000/20:50:00 MET|INRTL R=115.00 Bl RATE 0.2000( SUN ORB ADJ BURN
58:03 MNVR P=162.00 AUTO|DE AT 1.000 |R 305 (Lowexing)
¥=359.00 VERN|DB RT 0.020 P 72 00/21:08:36 TIG
202/01:26:00 GMT
34:03
16
000/21:15:00 MET|TGT=2 Al RATE 0.2000|EARTH|LVLH R= 0.00 ~ZLV, -XVV
18:33 BV=3 AUTO{DE AT 1.000 |R 360 P=180.00
P= 90.00 VERN|DE RT 0.020 |P 90 Y= 0.00
202/01:51:00 GMT Y= 0.00
54:33 OM= 0.00
17
000/22:15:00 MET|INRTL R=298.00 Bl RATE 0.2000 SUN DTC 2690
30:00 MNVR P=178.00 AUTO|DE AT 1.000 |R 129 Flycast
¥=355.00 VERN|DR RT 0.020 P 68
202/02:51:00 GMT
03:06:00
18
000/22:45:00 MET|INRTL R=305.43 Al RATE 0.2000| SUN |RISE 0/23:24 SWUIS Moon
52:21 MNVR P=266.33 AUTO|{DB AT 1.000 |R 170|SET 1/00:18
¥=336.54 VERN|DE RT 0.020 [P 8%
202/03:21:00 GMT
28:21
19
001/00:50:00 MET|INRTL R=166.20 Al RATE 0.2000| SUN |RISE 1/00:42 SWUIS Venus
58:05 MNVR P=173.95 AUTO|DR AT 1.000 [R 257|SET 1/01:36
¥=304£.44 VERN|DB RT 0.020 P 116
202/05:26:00 GMT
34:05
20
001/02:20:00 MET|INRTL R=238.00 Al RATE 0.2000} SUN SIMPLEX BURN
33:47 MNVR P= 22.00 AUTO{DB AT 1.000 R 222 {OMS, RAM)
¥= 60.00 VERN|DB RT 0.020 P 65 01/02:41 TIG
202/06:56:00 GMT
07:09:47
21
001/02:45:00 MET|INRTL R=240.24 Al RATE 0.2000 SUN |RISE 1/03:083 SWOIS Jupiter
50:54 MNVR P= 83.94 AUTO|DB AT 1.000 |R 185|SET 1/04:02
Y= 26.88 VERN|DE RT 0.020 [P 89
202/07:21:00 GMT
26:54
22
001/04:15:00 MET|INRTL R=224.70 Al RATE 0.2000f SUN |RISE 1/04:34 SWUIS Cal
18:59 MNVR P=101.80 AUTO|DB AT 1.000 |R 177|SET 1/05:28
Y= 73.80 VERN |DB RT 0.020 |P 45 BD +28 4211
202/08:51:00 GMT
' 54:59
23
001/05:45;00 MET|INRTL R=1138.00 B1i RATE 0.2000}( SUN MSX PRCS BURN
57:48 MNVR P= 70.00 AUTO!DB AT 1.000 Jr 270 (RAM & WAKE)
¥=311.00 VERN|DB RT 0.020 }P 159 BIASED +Y¥VV NS
202/10:21:00 GMT
33:48
24
001/06:20:00 MET!{INRTL R=149.00 Bl RATE 0.2000| SUN SIMPLEX BURN
2%:51 MNVR P=122.00 AUTO|DB AT 1.000 (R 251 (DUAL, WAKE}
X= 57.00 VERN|DB RT 0.020 P 49 01/06:38 TIG
202/10:56:00 GMT
11:05:51
*** ALL ATTITUDES IN MEAN OF 1950 **%* 5-3 PLT PLN/93/FIN A

*%* PYR EULER SEQUENCE



Attitude Timeline
MET/GMT MNVR OPTION DAP E/S |REF ATT/REMARKS BVENT
25
001/06:40:00 MET|TGT=2 Al RATE 0.2000}EARTH|LVLE R= 0.00 |-ZLV, -XVV
53:13 BV=3 AUTO|DB AT 1.000 [R 0 P=180.00
= 80.00 VERN|DB RT 0.020 [P 90 ¥= 0.00
202/11:16:00 GMT = 0.00
29:13 OM= 0.00
26
001/18:35:00 MET|TGT=2 Al RATE 0.2000|EARTH|LVLE R= 0.00 |[-ZLV, +YVV
42:30 BV=3 AUTO|{DB AT 1.000 |R O P=180.00
P= 80.00 VERN|DB RT 0.020 |P 90 Y= 90.00
202/23:11:00 GMT ¥= 0.00
18:30 OM=270.00
27
001/20:25:00 MET|INRTL R=146.38 Al RATE 0.2000| SUN |RISE 1/20:15 SWULS Venus
38:44 MKNVR P=151.44 AUTO|DB AT 1.000 |R 267 |SET 1/21:09
¥=310.28 VERN|DB RT 0.020 |[P 117
203/01:01:00 GMT
14:44
28
001/21:10:00 MET|INRTL R=246.88 al RATE 0.2000] SUN |RISE 1/21:16 SWUIS Cal
19:38 MNVR P=134.93 AUTO|DB AT 1.000 |R 148|SET 1/22:15
- ¥=294.03 VERN|DB RT 0.020 |P 135 30 Doradus
203/01:46:00 GMT
565:38
29
001/22:15:00 MET]INRTL R=217.50 Al RATE 0.2000] SUN |[Rise 1/22:43 SWUIS Saturn
22:23 MNVR P= 34.80 AUTO|DB AT 1.000 |R 235}Set 1/23:38
¥=336.40 VERN|DB RT 0.020 |P 150
203/02:51:00 GMT
58:23
30
001/23:45:00 MET|INRTL R=249.20 Al RATE 0.2000| SUN |Rise 2/00:03 SWUIS Cal
47:44 MNVR P= 32.73 AUTO|DE AT 1.000 |[R 206|Set 2/00:59
¥=332.33 VERN|DB RT 0.020 [P 154 vega
203/04:21:00 GMT
23:44
31
002/00:20:00 MET|INRTL R=204.01 al RATE ©0.2000]| SUN |V-Rise 2/00:28 |SWUIS
25:43 MNVE P=356.24 AUTO |[DB AT 1.000 {R 269|S-Rise 2/00:36 |Vulcanoids
Y= 15.89 VERN |DBE RT 0.020 |P 102
203/04:56:00 GMT
05:01:43
002/01:05:00 MET|INRTL R=173.00 Bl RATE 0.2000| SUN SIMPLEX BURN
12:43 MNVR P= 58.00 AUTO|DB AT 1.000 |[R 238 {DUAL, RAM)
Y= 61.00 VERN|DB RT 0.020 |P S5 02/01:22 TIG
203/05:41:00 GMT
48:43
33
002/01:25:00 MET|INRTL R=248B.18 Al RATE 0.2000| SUN |Rise 2/01:36 SWUIS Cal
32:57 MNVR P= 45.86 AUTO|DB AT 1.000 [R 193|Set 2/02:31
Y=346.28 VERN|[DB RT 0.020 P 139 BD +28 4211
203/06:01:00 GMT
08:57
34
002/01:50:00 MET|INRTL R=203.23 Al RATE £.2000| SUN |V-Rise 2/01:59 |SWUIS
55:52 MNVE P= 1.48 AUTO|DB AT 1.000 |R 267 S-RiseIZIOZ:OS Vulcaniods
Y= 18.08 VERN|DB RT 0.020 |P 102
203/06:26:00 GMT
31:52
3is
002/02:25:00 MET|INRTL R=350.00 Bl RATE 0.2000| SUN SIMPLEX BURN
39:38 MNVR P=263.00 AUTO|DB AT 1.000 |R 127 (SE OMS, WAKE)}
¥=311.00 VERN|DB RT 0.020 |P 110 02/02:42 TIG
203/07:01:00 GMT
15:38
36 .
002/02:45:00 MET|INRTL R=344.97 al RATE 0.2000] SUN |Rise 2/02:30 SWUIS Moon
54:04 MNVR P=182.60 AUTO|DB AT 1.000 |R 67 |[Set 2/03:24
Y= 32.55 VERN|[DB RT 0.020 |P 32
203/07:21:00 GMT
30:04
#*x ALL ATTITUDES IN MEAN OF 1950 w#*» 5-4 FLT PLN/93/FIN A

#*% PYR EULER SEQUENCE

[ 2]



Artityde Timeline
MET /GMT MNVR OPTION DAP E/S IREF ATT/REMARKS EVENT
37
002/063:10:00 MET|INRTL R=200.42 Al RATE 0.2000| SUN |V-Rige 2/03:29 SWUIS
20:58 MNVR P= 14.56 AUTO|{DE AT 1.000 |R 262}|S-Rise 2/03:36 |Vulcancids
Y= 23.01 VERN|DB RT 0.020 |P 101
203/07:46:00 GMT
56:58
38
002/04:00:00 MET|INRTL R=161.54 Al RATE 0.2000| SUN |RISE 2/03:45 SWUIS Venus
1l4:16 MNVR P=168.44 AUTO|DB AT 1.000 |R 25%|SET 2/04:39
¥Y=305.08 VERN|DB RT 0.020 |P 116
203/08:36:00 GMT
50:16
39
002/05:45:00 MET|INRTL R=303.00 Bl RATE 0.2000| SUN MSX OMS BURN
§7:46 MNVR P= 87.00 AUTO|DB AT 1.000 R 87 (CONJ RELATIVE)
¥=312.00 VERN|DB RT 0.020 |P 148
203/10:23:00 GMT
33:46
40
002/06:05:00 MET|INRTL R= 25.00 Al RATE 0.2000| sSUN [-Y: 58 IMU ALICN
11:49 MNVR F=230.00 AUTO|DE AT 1.000 |R 74 |Deneb Algeidi
¥=2%5.00 VERN|{DB RT 0.020 |P 119|-Z: 38 Star Pair Al
203/10:41:00 GHMT Navi
47:49
41
002/06:20:00 MET|INRTL R= 5.25 Al RATE 0.2000 SUN +X: 20 HUD CAL
22:57 MNVR P=208.35 AUTO|DB AT 1.000 |R 80 |Arcturus
Y=327.64 VERN|DB RT 0.020 |P 86
203/10:56:00 GMT
58:57
42
002/06:35:00 MET|TGT=2 Al RATE 0.2000|EARTE|LVLE R= 0.00 -2LV, -XVV
46:07 BV=3 AUTO|DB AT 1.000 |R ¢ P=180.00
P= S50.00 VERN|DB RT 0.020 |P S0 = 0.00
203/11:11:00 GMT Y= 0.00
22:07 OM= 0.00
43
002/17:35:00 MET|TGT=2 Al RATE O0.2000|EARTE|LVLHE R= 0.00 -Z2LV, +Y¥VV
42:30 BV=3 AUTO|DB AT 1.000 (R © P=180.00 SUPPLY H20 DUMP
P= 90.00 VERN|DBE RT 0.020 |P 90 Y= 90.00
203/22:11:00 GMT Y= 0.00
18:30 OM=270.00
44
002/20:40:00 MET|INRTL R=169%.19 Al RATE 0.2000) SUN |Rise 2/21:15 SWUIS Saturn
49:08 MNVR P=175.25 AUTO|DB AT 1.000 |R 203 |Set 2/22:09%
¥= 55.13 VERN|DB RT 0.020 |P 23
204/01:26:00 GMT
25:08
45
002/22:25:00 MET|INRTL R=221,17 Al RATE 0.200C| SUN |Rise 2/22:142 SWUIS Jupilter
37:20 MNVR P= 36.06 AUTO|DE AT 1.000 |R 227 |Set 2/23:36
¥=321.76 VERN|DB RT 0.020 |P 165 .
204/03:01:00 GMT
13:20
46
002/23:55: 00 MET|INRTL R=237.87 Al RATE 0.2000| SUN |Rise 3/00:07 SWUIS cal
56:38 MNVR P= 31.79 AUTO|DE AT 1.000 |R 221 |Set 3/01:02
Y=321.16 VERN|DB RT 0.020 |P 165 BD +28 4211
204/04:31:00 GMT
32:38
47
003/01:00:00 MET|INRTL R=253.00 Al RATE 0,2000| SUN |Rise 3/01:33 SWUIS cal
08:58 MNVR P= 61.70¢ AUTO|DB AT 1.000 |R 179 |Set 3/02:30
Y= 63,80 VERN|DE RT 0.020 |P 61 Vega
204/05:36:00 GMT
44:58
48 .
003/02:25:00 MET|INRTL R=201.00 Bl RATE 0.2000| suN SIMPLEX BURN
34:47 MNVR P= B84.00 AUTO|DB AT 1.000 |R 150
¥=314.00 VERN|DB RT 0.020 |P 148 03/02:43 TIG
204/07:01:00 GMT
10:47
#%* ALL ATTITUDES IN MEAN OF 1950 #w#= 5-5 FLT PLN/93/FIN A

##** PYR EULER SEQUENCE

* %k



Attitude Timeline

MET/GMT MNVR OPTION DAP E/S REF ATT/REMARKS EVENT
49
003/02:50:00 MET|INRTL R=331.43 Al RATE 0.2000| SUN |RISE 3/02:35 SWUIS Moon
59:47 MNVR P=270.,79 AUTO|DB AT 1.000 R 148|SET 3/03:30
¥Y=332.26 VERN|DB RT 0.020 P 54
204/07:26:00 GMT
35:47
5@a
003/04:10:00 MET|INRTL R=145.81 Al RATE 0.2000 SUN |RISE 3/03:48 SWUIS Venus
19:48 MNVR P=150.43 AUTO|DB AT 1.000 R 267 |SET 3/04:40
¥=310.31 VERN|DB RT 0.020 P 116
204/08:46:00 GMT
55:48
51
003/05:50:00 MET|INRTL R=242.00 Bl RATE 0.200¢0 SUN MSX BURN
06:02:16 MNVR P=345.00 AUTO|DB AT 1.000 |R 240 (WAKE & RAM}
¥Y=351.00 VERN|DB RT 0.020 P 120 +XVV BIASED
204/10:26:00 GMT
38:16
52
003/06:10:00 MET|T3T=2 Al RATE 0.2000 | EARTE|LVLH R= ¢.090 -2LV, -XVV
24:13 BV=131 AUTO|DB AT 1.000 |R 360 P=180.00
P= 50.00 VERN|DB RT (0.020 P 90 ¥= g.00
204/10:46:00 GMT Y= 0.00
11:00:13 OM= 0.00
53
003/17:00:00 MET|TGT=2 Al RATE 0.2000 | EARTH|LVLE R= 0.00 3LV, +Y¥YVV
07:30 BV=3 AUTO{DB AT 1.000 |R 360 P=180.00
P= 50.00 VERN{DB RT 0.020 |P S0 Y= 90.00 |H20 Dump
204/21:36:00 @GMT Y= 0.00
43:30 oM=270.00
54
003/1%9:00:00 MET|INRTL R=300.00 Al RATE 0.2000 SUN Crew Conf Att
04:55 MNVYR P=100.00 AUTO (DS AT 1.000 |R 116
Y= 20.00 VERN|DB RT 0.020 P 88
204/23:36:00 GMT
40:55
55
003/20:00:00 MET|{TGT=2 Al RATE 0.2000 | EARTH|LVLE R= 0.00 -ZLV, -XVV
13:05 BV=3 AUTC |DB AT 1.000 R O P=180.00
P= 20.00 VERN|DB RT 0.020 |P S¢ Y= 0.00
205/00:36:00 GMT Y= 0.00
49:05 OM= 0.00
56
004/00:10:00 MET|INRTL R=119.00 Bl RATE .2000 SUN SIMPLEX BURN
12:54 MNVR P=196.00 AUTO|DB AT 1.000 R 3159 {DUAL OMS, RAM)
Y=344.00 VERN|DB RT 0.020 P 70 04/00:25 TIG
205/04:46:00 GMT
48:54
57
004/00:35:00 MET|TGT=2 Al RATE 0.2000 | EARTH| LVLE Re= 0.400 -ZLV, -¥YVV
43:54 BV=3 AUTO|DB AT 1.000 R O P=180.00
P= 950.00 VERN|DB RT 0.020 |P 20 ¥=270.00
205/05:11:00 GMT ¥= 0.00
19:54 OM= 90.00
58
004/03:35:00 MET|INRTL R=303.00 Bl RATE 0.2000| SUN FRCS BURN
43:41 MNVR P=168.00 AUTO|DB AT 1.000 R 102
Y= 33.00 VERN|[DB RT 0.020 |P 38 (Lowering)
205/08:11:00 GMT
19:41
59
004/04:05:08¢8 MET|TGT=2 Al RATE 0.2000|EARTH|LVLH R= 0.00 -ZLV, -YIVV
13:45 BV=3 AUTO|DBE AT 1.000 |R 360 »=180.00
P= 50.00 VERN|DB RT 0.020 P 90 ¥=27¢.00
205/08:41:00 GMT Y= 0.00
49:45 OM= 80.00
60
004/17:10:00 MET|INRTL R=172.00 Al RATE 0.2000 SUN -Y: 23 IMU ALIGN
21:20 MNVR P=151.00 AUTO|DB AT 1.000 |R 239 |Betelgeuse STAR PAIR Bl
¥= 16.00 VERN|DB RT 0.020 |P 61 -3: 16
205/21:45:00 GMT Achexnar
57:20
*4% ALY ATTITUDES IN MEAN OF 1950 **x 5-86 FLT PLN/93/FIN A

**# PYR EULER SEQUENCE Exx



Attitude Timeline
MET/GMT MNVR OPTION DAP E/S8 |REF ATT/REMARKS EVENT
61
004/17:25:00 MET|INRTL R=115.00 Al RATE 0.2000 SUN -Y: 41 IMU VERIF
32:28 MNVR P=133.00 AUTC|DB AT 1.000 [R 283 |Denebola STAR PAIR C2
¥=299.00 VERN|DB RT 0.020 |P 130[-%Z: 50
205/22:01:00 GMT Avior
08:29
62
004/17:40:00 MET|TUT=4 RA= 123.106 |Al RATE 0.2000]| SUN |INRTL R=354.89 |Tail-Sun Att
44:49 BV=5 DEC= 19.96SN|AUTO|DB AT 1.000 R 180 P= 27.16
P=184.00 VERN|DB RT 0.020 |P 176 ¥=308.24
205/22:16:00 M7 ¥= 0.00
20:49 OM=270.00
63
004/19:30:00 MET|INRTL R=345.00 AS5 RATE 0.2000 SUN COMM ATT
33:00 MNVR P= 40.20 AUTO|DB AT 35.00 R 97
¥=337.50 ALT {DB RT 0.070 |P 150 (OM=290)
206/00:06:00 GMT
09:00
64
004/21:46:00 MET|INRTL R=240.00 B1 RATE 0.5000 sSUN D/0O BURN
4%:06 MNVR P=356.00 AUTO|DB AT 3.00 R 249
¥=332.00 PRI DB RT 0.20 P 143 KSC LDG
206/02:22:00 GMT 004/22:56
25:06
%+ ALL ATTITUDES IN MEAN OF 1950 *+* 5-7 FLT PLN/93/FIN A

**+ PYR EULER SEQUENCE

* kW
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NOTES

FLIGHT PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

FLIGHT DESCRIPTION
Qrbiter: OV102/Columbia
Inclination: 28°

Insertion Altitude: 153 circular
Duration: 5 + 2 days

MAJOR EVENTS

AV HP/HA
EVENT MET DATE CDT GMT (fps) (nm})
Launch 0/00:00 7/19/99 23:36 201/04:36 —-— -—f-=
OMS-2 0/00:43 7/20/99 00:19 201/05:19 199  153/156
IUS/AXAF Deploy  0/07:17  7/20/99 06:53 201/11:53 -~ 153/156
OMS-3 (Sep) 0/07:32 7/20/99 07:08 201/12:08 31 153/173
OMS-4 0/21:10 7/20/99 20:46 202/01:46 26 153/158
Deorbit Burn 4/21:56  7/24/99 21:32 206/02:32 254 o
Landing 4/22:56  7/24/99 22:32 206/03:32 -—-— — /=
LANDING OPPORTUNITIES
Landing Orbit
No. Site  Local Time MET
Nominal Primary 80 KSC  Jul24/23:32  04/22:56
1 Rev Late 81 KSC  Jul25/01:07 05/00:31
1 Day Late Primary 96 KSC  Jul25/23:34 05/22:58
1 Rev Late 97 KSC  Jul26/01:09 06/00:33
2 Days Late Primary 111 KSC Jul26/22:00 06/21:24
1 Rev Late 112 KSC  Jul26/23:35 06/22:59
CREW
TS5-93
CDR - Eileen Collins
PLT - Jeff Ashby (IVA)
MS1 - Cady Coleman (EV2)
MS2 - Steve Hawley (Dpy Ops if IUS/AXAF EVA reqd)
MS3 - Michel Tognini (EV1)
COMMUNICATIONS
TDRS Support: East (41° W), West (174° W), Spare (49° W), Z (85° E)

Backup Real-Time TV: Dryden (DFRC), Merritt Island — (MIL/MLX) ,
Contingency GSTDN:  Menritt Island (MILAMLX), Dryden (DFRC), and Wallops (WLP)
Contingency RTS: Hawaii (HTS), Guam (GTS), Vandenburg (VTS),

Diego Garcia (DGS), Colorado Springs (CTS)

Lead time for site callup: GSTDN -2 hr, RTS—-4 hr
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F. PAYLOADS
1. Advanced X-Ray Astrophysics Facility (AXAF)

The AXAF is the third of NASA’s “great observatories” (the Compton Gamma Ray
Telescope and Hubble Space Telescope being the first and second observatories). The
AXAF will be deployed from the orbiter and placed in a highly elliptical orbit by the Inertial
Upper Stage (IUS) and the AXAF Integrated Propulsion System (IPS) motors. The AXAF
will conduct comprehensive imaging and spectrometric observations of the x—rays emitted
by astrophysical processes in the energy range from 0.1 to 10 keV.

2. Midcourse Space Experiment (MSX)

Orbiter PRCS/OMS firings will be used as a sensor calibration and evaluation target for
the space based ultraviolet and visible sensors on the MSX spacecraft.

3. Shuttle lonospheric Modification with Pulsed Local Exhaust (SIMPLEX)

The SIMPLEX experiment will utilize orbiter OMS thruster firings to create ionospheric
disturbances for observation by ground based radar sites. One radar site (Arecibo) will
also use a low-level laser to observe thruster firings. The objective of SIMPLEX is to
determine the source of Very High Frequency (VHF) radar echoes.

4 Southwest Ultraviolet Imaging System (SWUIS)

SWUIS is a small astronomical facility designed to gather ultraviolet and visible light data
in two observational setup modes: Telescope Science Mode (TSM) and Camera Science
Mode (CSM). The TSM (mounted in the side hatch window only) is designed for high
magnification imaging. The CSM (mounted in any orbiter window) is designed for
wide—field imaging.

The SWUIS will be used to perform UV astronomy, planetary and cometary imaging,
terrestrial airglow and atmospheric background imaging, auroral imaging, and/or studies
of shuttle glow and vehicle plume evaluations and orbital debris.

5. Aerogel

The Aerogel payload is a middeck experiment that investigates the effects of microgravity
on the microstructures of gels obtained by sol-gel processing. Microgravity production of
the alcogel precursor of aerogel should generate more uniform structures with superior
physical properties. The presence of microgravity during the gelation process will reduce
solutial flows that result due to density gradients during the formation process, thus
reducing the incidence of defects such as large pores in the gel microstructure and
nonuniformities in refractive index.

6. Space Tissue Loss — B (STL-B)

The STL-B experiment is used to validate models for muscle, bone, and endothelial cell
biochemical and functional loss induced by microgravity stress; evaluate cytoskeleton,
metabolism, membrane integrity and protease activity in target cells; and test tissue loss
pharmaceuticals for efficacy. The focus of STL-B is direct video observation of cells in
cuiture through the use of a video microscope imaging system with the objective of
demonstrating near real-time interactive operations to detect and induce cellular
responses.

7. Lightweight Flexible Solar Array Hinge (LFSAH)

The LFSAH consists of several hinges fabricated from shape memory alloys. This type of
hinge offers controlled shockless deployment of solar arrays and other spacecraft
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10.

11.

12.

13.

appendages. The LFSAH experiment demonstrates this deployment capability for a
number of hinge configurations.

Cell Culture Module, Configuration C (CCM)

The objectives of the payload are to validate models for muscle, bone, and endothelial cell
biochemical and functional ioss induced by microgravity stress; evaluate cytoskeleton,
metabolism, membrane integrity and protease activity in target cells; and test tissue loss
pharmaceuticals for efficacy.

Experiment activities can be performed without any crew intervention other than initiation
of the experiment at the beginning of on-orbit payload operations and termination of the
experiment prior to deorbit preparation.

Shuttle Amateur Radio Experiment Il (SAREX), Configuration C-Q

SAREX allows a crewmember with an amateur radio license to communicate with various
ground amateur radio operators. Configuration C—Q consists of a handheld transceiver,
interface module, PGSC, spare battery set, window antenna, packet module, headset,
tape recorder, digital signal processor, and the necessary cables.

Earth Knowledge Acquired for Middle Schools (EarthKAM)

The EarthKAM payload wiil conduct Earth observations using the Electronic Still Camera
(ESC]} installed in the overhead starboard window of the Aft Flight Deck (AFD). The ESC
will interface with the OCA PGSC via a Personai Computer Memory Card International
Association (PCMCIA)/Small Computer System Interface (SCSI) card with integral cable.
During the operating periods, camera control files will be uplinked to the onboard OCA
PGSC. These files will be used to operate the ESC at the proper times. ESC photos will
then be downlinked (via OCA) and distributed to the customer.

Plant Growth Investigations in Microgravity (PGIM)

The PGIM payload will investigate the effects of microgravity on the plant Arabidopsis
thaliana. Plant specimens are stowed in six plant growth chambers. Some of the plants in
the chambers will be chemically fixed or frozen at various times during the mission to
preserve the stress effects on the plants due to the microgravity environment.

Commercial Generic Bioprocessing Apparatus (CGBA), Configuration D

The CGBA payload consists of three separate experiments. The first experiment
investigates the effects of a microgravity environment on the predatory capabilities of
Eriopis Connexa in controlling Ropalosiphum Padi. The second experiment investigates
the effects of spaceflight on Drosophila neural development. The third experiment
investigates the effects of spaceflight on microbial organisms and mammalian cells.

MicroElectoMechanical Systems (MEMS)
The MEMS payload examines the performance of a suite of MEMS devices

(accelerometers, gyros, and environmental and chemical sensors} under launch,
microgravity, and reentry conditions.

6—4 FLT PLN/93/FIN A



14. Biological Research in Canisters (BRiC)

The BRIC payload will investigate the effects of microgravity on nuclear migration, early
polar development, and gene expression in gametophytes of the fern Ceratopteris.

G. ON-ORBIT RMEs
1. Treadmill Vibration Isolation and Stabilization System (TVIS), Configuration B (RME 1318)

The TVIS will be used onboard the ISS to isolate treadmill vibrations from the 1SS
structure. STS—93 will be used to evaluate an upgraded harness for the TVIS.

H. ON-ORBIT DTOs
1. Shuttle Radar Topography Mission (SRTM) Flycast Maneuver (DTO 260)

The SRTM (currently manifested on STS—99) will utilize a 60—meter extendible boom
antenna to record topographical data of the earth’s surface. The SRTM Flycast technique
is a hybrid auto/manual piloting technigue designed to minimize structural loading of this
boom antenna during periodic orbiter trim burns using the shuttle’s primary thrusters. This
DTO will be used to verify the on—orbit feasibility of this unique orbital raise technique
using the orbiter Alternate (ALT) Digital Autopilot (DAP) with the pilot in the loop.

2. Digital Video Camcorder Demonstration (DTO 631)

This DTO will demonstrate the state—of-the—art digital camcorder technology that can
complement or replace the existing analog camcorders currently used on the shuttle
program.

3. High Definition Digital Television (HDTV) (DTO 700--17a)

The U.S. is in the process of transitioning its television format from analog to digital. This
DTO will investigate the resources needed to provide HDTV capability to the shuttle. On
STS-93, a standalone battery—powered HDTV camcorder will be flown to document
various mission objectives and scenes in the HDTV format. Some of these scenes will
also be recorded using the standard orbiter equipment so that a side—by-side comparison
of the two video formats may be made postflight. The HDTV video that is recorded will
also be made available to the news media postflight for the initial U.S. HDTV broadcast.
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l.  ON-ORBIT DSOs

1. Interaction of Space Shuttle Launch and Entry Suit and Sustained Weightlessness on
Egress Locomotion (DSO 331)

DSO 331 will identify the impact of the Launch Entry Suit/Advanced Crew Escape Suit
(LES/ACES) and sustained weightlessness on egress locomotion mechanical efficiency
as measured by oxygen consumption and gait alteration.

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

DSO 493 will be used to determine the frequency of induced reactivation of latent viruses,
latent virus shedding, and clinical disease after exposure to the physical, physiological,
and psychological stressors associated with space flight.

3. Integrated Measurement of the Cardiovascular Effects of Space Flight (DSO 631)

DSO 631 will be used to assess the stroke volume changes during early exposure to
microgravity; assess the fiow redistribution through the body during the acceleration
phases of launch and quantify the peripheral vasomotor response during the launch and
entry into microgravity phase; evaluate arterial tone (vascular resistance) after several
days in microgravity, which will be achieved by taking a resting measurement prior

to deorbit burn; and study the peripheral response (cerebral and femoral) of the fluid shifts
toward the legs during reentry.
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NASA GSFC-AL

116 JETPLEX CIRCLE
MADISON, AL 35758
ATTN: 422/0LSON, K.

PHILLIPS LABORATORY
3550 ABERDEEN AVE. SE
KIRTLAND, NM 87117
ATTN: STOYANOF, LT.M.

- SCITOR CORPORATION-HST
17225 EL CAMINO

SUITE 420

HOUSTON, TX 77058

ATTN: E.I. FENDELL

SMITHSONIAN OBSERVATORY
60 GARDEN STREET
CAMBRIDGE, MA 02138
ATTN: FELICE, R. (20)

ATTN: STARR, C. (5)

SWALES AEROSPACE
5050 POWDER MILL ROAD
BELTSVILLE, MD 20705
ATTN: BRENNAN, P.

TRW

ONE SPACE PARK DRIVE
REDONDO BEACH, CA 90278
ATTN: R7/2041/NUSSBAUM, P. (3)

US NAVAL RESEARCH LAB
4555 OVERLOOK AVE. SW
WASHINGTON D.C., 20375

CODE: 8134

ATTN: GARNER, J.C.

USAF/ONIZUKA AFB

1080 LOCKHEED MARTIN WAY
BOX 061

SUNNYVALE, CA 94089-1237
ATTN: 580PS DOC CONTROL (48)

NOTE
FOR CHANGES IN DISTRIBUTION OR
ADDRESS CORRECTIONS, CONTACT
THE PROCEDURES MANAGEMENT
OFFICE AT MAILCODE DO35 OR
(281)244-1184.

TOTAL 200
(06/28/99 - CFERNAND)
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