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The STS-60 FlightPlan is the FlightData Rle articlethatcontainstheon-orbit timeline. It
does notcontainthedetailed timelinesthat are coveredin theAscent,PostInsertion,
Rendezvous,Decrbit Prep, and EnVyChecklists. The detailedrendezvoustimelinesand
procedures are in the RendezvousChecklist. Forcontinuity,the entireflightis shownin
the summarylevel timeline.

This on-orbit timelinesatisfiesthe objectivesspecifiedin the FlightDefinitionand
Requirements Directiveand the requirementsof the STS-60 FlightFlequirements
Document. The Flight Plan, as partof the FlightData File, meets thespecificationsof
the STS-60 FlightInitialization Data Pack.

The flightprofileusedfor this FlightPlan is fora launchdateof January 27, 1994 at
06:14 CST. Orbiter inertialattitudesare expressed relative to a Mean of 1950 (M50)
reterence frame.

JSC-22359, Crew SchedulingConstraints(AppendixK, CPMP), Basic, Rev B, January
1992, hasbeen usedto buildthe timelinescontainedin thisFlightPlan. TwoAppendixK
exemptionsare approved for thisflight. Exemption#55 allowsblooddrawsand peripheral
venouspressure measurementsduringpostsleapon FlightDays 2 and 7. This is required
by DSO 202, Joint U.S./RussianMetabolic Investigations.Exemption#54 allows a work

•day longerthan 8 hours,no exercise,and a shortmeal duringtherendezvousandplume
impingementexperimenton Right Day5 so longas a no laterthan grappletime
(correspondingto wakeup +13 hours)is defined. This is requiredto accomplishtheWake
Shield FacilityPlumeImpingement investigation(twoorbitsof additionalproximity
operationspriorto WSF capture).
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OVERVIEW
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MET (D:H:H) ] CST D:H:M FD DOY BETA MOON/--%H_TON DATE _ FLIGHT [ EDITION ] PUB. DATE

FD :02 0 1 Z lO 11 12
MET :001

CDR EXERCISE MEAL CGBA[NIT ' PRE SLEEP SLEEP
BOLDEN

PLT MEAL EXERCISE VHH SURJ PRE SLEEP SLEEP

REIGHTLER

MS1 EXERCISE HEAL VHH SUB,] SEF TRAINSNUCL PRE SLEEP SLEEP
DAV[S

MS2 VHH SUBJ MEAL EXERCISE PRE SLEEP SLEEP
SEGA

MS3 SEF TRAHS MEAL SEF TRANS EXERCISE PRE SLEEP SLEEP

CHANG-DIAZ SU/ACT NUCL

HS4 BPL ACT HEAL EXERCISE VHN SUB,) PRE SLEEP SLEEP
KRIKALEV

ORBIT 17 18 19 20 21 22 23 24

E __ _----_4 ,------t k--- ' '=='-- ,--- t ,_ l
ATTITUDE -ZLV .I-YVV t t "-ZLV 4-YVV

IIMU/HUD I
CAPL -ZLV 10.0 ! I---ZLV 11.5-

II 26 WiNDO ]H AC 0 . . . 0
IISURREY,ENGLAND(TEST) ODTO 664 CABIN Trd4P SURVEY-P/L

NOTES : OBOISE,ID O-ZLV, º�u&2-S FLT PL"/60 F/_



GL_ MET D.'H.'H CST D:H:N FD DOY BETA MOON('_[ HOUSTON_DATE [ FLIGHT ] ED]T]ON _ PUB. DATE
_14 OZ/OZeCST -68.1 A__.)[_ARY 28._ [ _ ] F_ "[ 12/14/93
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MET :001

CDR SLEEP POST SLEEP
BOLDEN

PLT SLEEP POST SLEEP
REIGHTLER

M$1 SLEEP POST SLEEP
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MS2 SLEEP POST SLEEP
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MS3 SLEEP POST SLEEP EXERCXSE
CHANG-DIAZ



CST OATEFUG.T]EDITioNP.B.OATE
002:00:00/ 002:12:00 029:06:14/ 029:18:14 _ JANUARY29,1994 - STS-60 FI[,IAL i_/14/93

FD :03 1 10 11 12
NET :OOZ

CDR MEAL WSFDEPLOY PRE SLEEP
BOLDEN

PLT MEAL WSF DEPLOY EXERCISE PRE SLEEP
RE[GHTLER

MS] EXERCISE MEAL WSF DEPLOY PRE SLEEP

DAVIS TO RNSTO
C/O REL

_.I[

F-1
HS2 MEAL NSF DEPLOY NSF NOflITOR EXERCISE PRE SLEEP I_.._T] PRE SLEEP
SEGA

MS3 NEAL WSF DEPLOY PRE SLEEP
CHANG-DIAZ

MS4 HEAL _SF DEPLOY EXERCISE PRE SLEEP
KRIKALEV

ORBIT 33 34 35 36 37 38 39
E I t I I I I I I l- I I _ I

tots . J__J____L J :L__J: _ • I _ i _l __ J
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CAPL _ _ NO DATA I _"COLD" 44.0
MBE OPS TO DEGAS TD4P t------f_SOURCE CELL DEGAS "IINITI t---RUN 1

g_ @ C | NITO G,A ADACSC/O @DTO664 CABIN TEMP SURVEY-P/L
NOTES:

2-I FLI PLN/60F/_TN



HOUSTONDATE ] i EDITION I PUB. DATE
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HS2 SLEEP _ST SLEEP ST SLEE!

5EfiA r AI' ' i a

IIII A
IRI S i

_STIql C AE-: I
HS3 SLEEP SLEEPI_1 _ST SLEEP _ CHAMB

CHANG-DiAZ n_ TES1

J[Plgp ,_

L i6MS4 SLEEP POSTSLEEP i_ _HD

KRiKALEV [ [I ' 0iF
..i..I..o..I..,..I..I..I..I..I..I..l..I..I..I..I.. J..I..n..I..i..I.._. I ..
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& WSFCOMMSAFING SUR'EY
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BOLDEN B _( BUI_

, L
M g _L

PLT A 5 EXERCISE HEAL VHHSUE OK_ AX] RH PRESLEEP SLEEPI _ SUB. RC: PR
REXGHTLER 8 hi gU_

I I
i, ,i

OKN VHHSUE G PRESLEEP SLEEP"S "1 PEgl IOKNo MEAL run OPEF OPER St/
DAVIS

rlr
r

_ '
MS2 s mE I e,mE P/TVO4 NeE Ok PRESLEEP SLEEPElPlJ INIT MEAL EXERCISE TEI_ I DPE[q 6PI

SEGA SWIN 2]RUN3 UPSHDDK RUN 4
F

, A
ACT]
SHEI

MS3 CASI SIVE MEAL T EXERCISE PRESLEEP SLEEP-MT :EL

CHANG-DIAZ 3_ _IR
$

[ SOU_KI FIIMS4 ve SUB,) CLE_ ILEAL EXERCISE P/TVO46PS MDDK PRESLEEP SLEEP
KR[KALEV

ORBIT 48 I 49 56 Sl 52 53 54 55
E ::===1 I I I I I _1 _ _ I ,,_ I ,----I

TUNS M I .---1 I 1 I_ 1 I I 1 .I I ,I 1 .I
ATTITUgE BIAS -XLV æ�i�IIHUI---BIAS -XLV »�ì"CAPL "COLD"44.0

MBEOPS --RUN 2 t TERM/INIT I RUN3 I TERH/INIT I RUN4 I TERH/INIT I RUN5
ODSO326 MINDOMIMPACTO6S• HTRCUNFIG OCABINTEHPCNTLRECONFIG 0 PADOUTNORMM/FES 41,NSFCOHNSAFING

NOTES: o RADOUTNRM/NOFES OAUSTRALIABRIDGE POT6623 CABINAIR MONITORINGA CERL-XACT (MARS,,PA) _ SOR/F REFACT OBIAS -XLV �]%INDICATESGNU o PAl)OUTHI ODTO664 CABINTEHPSURVEY

COHHANDEDACTIVITY
2-9 FLT PLN/GO/FiN 12/14/_
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o.,co,,:._._,c,,:,,.__, c,,:.,,,_I_,,/,,o.BE...oo.O .ou_.o.,,,,._!.,o..I EO,.,O.I '"' ,,..E031:1Z:14/ 032:00:14 004:00:00/ OU4:IZ:O0 031:06:14/ 031:18:14 105/031CSTi -57,6i JANUARY31,1994 STS-60 ] FINAL 12/i4/93

FO :OS O 1 7 9 10 11 12MET :004
• • • • • • • I-VBAR

NCC TI 1 2 3 4
H RM L

CDR RENDEZVOUS HSF PLUME IMPING S AS V PRE SLEEPP
BOLDEN p PO M

F--sNAcK--q e LVN
X _ R

tN
II

0 'G
PLT RENDEZVOUS MSF PLUME IMPING P aH PRE SLEEP PRE SLEEP

REIGHTLER S
IT

I--sNAcK---I

HS1 EXERCISE RENDEZVOUS WSF PLUME IMPING PRE SLEEP
DAVIS

HS _) RENDEZVOUS NSF PLUME IMPING PRE SLEEP
SEGA

--sNAcK

MS3 EXERCISE MEAL P/TVIO OPS MSF PRE SLEEP
CHANG-DIAZ

MS4 RENDEZVOUS MSF PLUME IMPING PRE SLEEP
KR[KALEV

ORBIT 64 65 66 67 68 69 70 71

E t I I _ I _ t I I _ 1_ 4 F'------
TDRS _ --'--"1 t 4 I 4 F ] I I I -_1 ,1----- I t I

ATTITUDE -Z TGT TRK I I -XLV +ZVV I I _XLV -ZVV I -ZLV +YVV'---------IIMUI
CAPL --'COLD" 44.0 I NO DATA I t NO DATA I I--'COLD" 10.5--

MBE OPS "--I
@DTO6Z3 CABIN AIR MONITORING

@-XLV. -YVV(4O'Jb)
OUT NORMM/FES

NOTES: A INDICATES GND o NAD
COMMANDEDACTIVITY

Z-ll FLT PLN/GO/FIN 12/14/9
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o.T<o,.,.>,.ET<°,H,.><ST<0,.:.)Z'O/OOYBETA.00..OUSTO.OATE,.L,O.TI EO,T,O...U..DATE
03z:lz:14/033:0,0:14oo5;oo:oo/O05:zz:oo03z:05:i4/o3z:18:14I o6/,03zc5!-S3._ ',..I _EBRUAeY1.zg. i isTs-Oo E_L i ZZ/14/93CST :o32 ' _ _ _ ,b _. '1!, ' '1_, ' ' '1_ ' ' '1_ ' ' 'll_ ' ' '1_ ' ' '11_
FD :06

MET :005 .,.,I,,, .... i .... t..I.,i,._, r..I,.e .... I..I.,! ...... , , , :.:..::.. .,..I,,,..I.,,..I....

/OA i;I M II .'- R
:HAM_ CH, L " f RI Q'D] '_ _ I

CDR I c_ws v _ nl u Illv E
IIGH1 DAY OPS PI'ER INI MEAL . EXERCISE INS iel S PRE SLEEP

BOLDEN OPS Ok I lien

I ;I f'll_ ,>
' cHA._ El

PLT XN EXERCISE i NIGHY DAY OPS SUI I IREIGHTLER ,ER I NEAL I I CHAIIS O| L'I PRE SLEEP YF PRE SLEEP PRE SLEEP
OPS _ I_I !

MS1 E EXERCISE RMS/CHAliSNON ilEAL RIl_/CHAWSNON bPER PRE SLEEP

DAVIS V
N
T

MS_) )KE CHA I l ] CHAWS MS

SEGA u_ sETPG! IIGHINON I EXERCISE MEAL NIGHToPsDAY OPS LIen PRE SLEEP

--c I --&
PA pJ pill
z_ /il

MS3 iF_ tISCAc P/TVO3FLTDKOPSv I" IlEAL EXERCISE PASSIVE ACCEL PRE SLEEP

CHANG-DIAZ 1 ,pE-il CA APE-B )

e IA
O :HAWS

I CHANS CH_
PI1 ILEAL EXERCISE _ OKN OKNMS4 E IGHT DAY OPS OPEl SUB,, PRE SLEEP

KRIKALEV [OPS OV
N
T, ,,I. I.,I,.i,,I ..... i, ,,I,.!M,f.,I..I.,i,,I,,i,,I..i,,I,,i,,I,,i,,

DAY/NIGHT
ORBIT i 80 I 01 82 83 84 8S J 86 I 87

E I _ I I I I .----1 F '1 I I I I I---. I I:=

ATTITUDE ---XLV -ZVV _ I-------POVR --'----t I'-GG ---I IGG BIAS -XLV -YVV I I'---ZLV i.VVV
ICHANSBIAS-XLV-YVV I I---CHAHS BIAS _ t'-OA -t IINU I

CAPL "COLD" 16.5 t L----ZLV 11.5--
) P/TV05 S/U PAOOP OAPE/CHAHS OAIR GLOWCAL O|F,_ OFF) O(FE$ ON)

OAIR GLOMCAL OBIIASEO-XLV, -YVV eBIASED $��_�-YVVe-ZLV. +YVV
NOTES: e INIT CHAWS I. CHAWSCNDING ®DTO 664 CABIN TENP SURVEY

& INDICATES GND OAPE/CHAI4S ODTO 623 CABIN AIR MONITORING
COililANOEDACTIVITY il)T() 6_K P_C (_FIIM

2-13 FLT PLN/EO/F[N 12/14/9



o,,(OHM,MET(°H,)leST(OH.)IFO,00,BETA[.O0.oIHOUSTO.OATEIFLIOHTI EO*T,O.I PUB°,,E
033:00,24/ 033,12:14 0OS:12:_/ _5:OO:_ 103Z:1.8:|.4/ 033:06:'4 t06/032EST I -50.7 FEBRUARY 1,1994 , STS-50 FIML 12714/93CST :032 ' ' ' 1_ ' 2b ! 211 ' t ' 2_ ' 2_ _ CST_031 ]_ , ' J ' , ' ] ' t ' J ' t ' I_

FO :06 12 13 14 • .[15. 16/ ./17.. 18 ./19 ) FD:O7 21 "" 23 NET:O06HET :005 i.,_,,[,, i ..|. ! .,..i .... ,..i i .I..,..i ..i ....... I .... i .... I..• ,el, i .... a .t .... t ..I ,,a, I .... l, ,,I, i .t ......... I,, I I,,!.,i, I

CDR SLEEP ' i_ ,T,_,i"I_vIPvPI
_NPISI NHNISUBJI POST SLEEP

BOLDEN .S ;LIB PEFT'ZVnrla/ /

PLT SLEEP _I I ILIp|_OS _! II

RE[GHTLER TI _ r_rLE| i E$ I_ ] POST SLEEP

DAVIS

MS2 SLEEP POST SLEEP EXERCISE
SEGA

PsMS3 SLEEP t L ',AT ;TIPVPI;HP EI_SUB_ POST SLEEP
CHANG-DIAZ r pE _PE

HS4 SLEEP POST SLEEP ._,

KRZKALEV I" _ "xECEII°'O[.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.....,.......... ,.....,.....,.....,.....,....... ,o,_,_t'
DAY/NIGHT

ORBIT 07 I _ I 89 I 90 I 9z I gz I 93 I 94 I 95
E _ I_ I _ I _ _ I_ I 1_ _ ,_ _===:===_

TO_S W --_ _ I---- I _ _ I _ I 4---- _ I _ I
IIHU t

CAPL -ZLV !1.5 I I_-ZLV 3.5-
OMANUAL II-ZLV, 4YVV ICHAR'. FON,IA

eDTO _56 PGSCSEUN

NOTES: INDICATES G_----"-_
COHHANDEDACT]VXTYI

-- j
2-14 FLT PLN/6OIFlfl 12/14/93



I GHT (D:H:H) HET (D:H:H) CST (D:H:N) FD/ OOY BETA HOON(_ HOUSTONDATE I FLIGHT ! EDITION I PUB. DATE
033:12:14/o3.:o0:14ODE:DO:DO/ooE:lz:oo033:o6:14/033:18:14i ,oT/033CST, -,_ _ FEBRUARYZ.I.. STS-EO EI.AL lZ/14/_3CST :033 ' t _ ' ' ' _ ' lb ' 1_ ' ' 1_ ' ! ' 114 ' ' ' 1_ ' ' ' 1_ ' ' ' 12 ' ' ' 1_

FD :07 1 2 i 10 11 12MET :005 ,. .,;-- ., • ..,.,

.c, 'liL., ) tl
UC| i:JIS .',_l

CDR u L _CAR[ ILL (_ HEAL EXERCISE eRE SLEEP

BOLDEN i_ N II
•h!._

PLT EXERCISE _ )S_ JI_R_ !]
L 12_ I.I _ [ i MEAL PRE SLEEP

RETGHTLER E I, ,
I

HS1 s_ EXERCISE J MEAL PRE SLEEP
DAVTS I
MS2 o_ DENI

OP! OPERJ HEAL PRE SLEEP
SEGA

BC
LO

OL _,s/ETV_MS3 DO L [CAR[ ILL HEAL SEF OPAQACT EXERC[SE PRE SLEEP
S I CONF

CHANG-D[AZ U
B

1
HS4 PITY04 SUB,] OKN

KRIKALEV OPS HDDK VIfM SUBJ HEAL EXERCISE PRE SLEEP
NILLSTONE EGLIH

ORBIT 95 95 97 98 99 100 101 102

e _ I._ ,-1 I--=======4 I-----_ I _ _------I _ I I_ _1 I_ ITDRS W I I, I I I I I _ - -; I . .-.I I I I
------:--ZLV +YVV_ I'_TDRS _ -Z CEL NORTHP--,------] IINUIATTITUDE

I---XLV +ZVV'--I P----ZLV +YVV_ P'-------ZLV ---_I-------ZLV +YVV--
CAPL ---ZLV 3.5_ t-------ZLV 12.5--

®DSO 325 DRIED BLOOD eDSO 326 MINDOM[HPACT OBSS-ZLV, K�U�ABRENSATDPY 6/07:39 e-ZLV, +YVV
o RN) OUT NI_4/NOFES eDSO 325 DRIED BLOOD e-ZLV, $,�i623 CAB[N AIR HONITORING

NOTES: eDSOjZS qSIEOnL09O__. n .An n.T_ U/FF_
aoo_P-A_cp.o,.P,[.bJyz:_IODERACSINFO: NILLSTONE AOS(3O_ 6/05:00 eDTO 554 CABIN TENP SURVEY-P/L

u '_Xn_;¢_ _npv I EGLIN FENCE CROSSING5/07:3E
2-15 FLT PLN/60/FIN 12/14/9



GHT_ MET D:H:M C T D.'H:M F'D DOY BETA MOON("_ET HOUSTONDATE [FLXGHT ] EDXTION [ PUB. DATE
034:00:14/ 034:1_0_00/ 007:00:00 %,_F FEBRUARY 2,1994 STS-60 FINA_ 12/14/93

FD :07 12 14 IS 1B 20FD:08 21 22 HET:O07HET :005

CDR SLeeP POSTSLEEP
BOLDEN

PLT SLEEP POST SLEEP
RE[GHTLER

MS1 SLEEP POST SLEEP
DAV]5

MSZ SLEEP POST SLEEP

SEGA

HS3 SLEEP tti_ POST SLEEP
CXANG-D[AZ

HS4 SLEEP POST SLEEP
KK[ K,_LL¥

ORBIT 110
E I-_ I I---, I _ _ 1------, I _ I I-, _ .-I

TORS . _:::::L__.L====,----L J:==-------1 J==------___L==----i____-----J J;=--_==_L__:=
ATTITUDE -ZLV ";-YVV I I_-ZLV +YYV-

IINU I

CAPL -ZLV 1Z.S I NO OTAI----
V _ e-ZLV, _'YVV

• RADOUT fll • APO HTR ACT
NOTES: • PAD OUT /_Q.I_I WFESIf IMPACT

Tn £ I g g TI:NP InUre/
2-16 FLT PLN/EO/FIIq - _



_,T(o;.:,,,ET_o;,..,,,CST(0;._,_IF[,,'OOYI,;TAI,o_.OUSTO,DATErC,O.T! EO,T,O,I PUB.DATEo,.._;,,o,;oo.,,_.oo;o;_,_oo., .,.,ICST:o3_ , oo o,/0,07 _:o6.4/o3_:18.4,uD/,o3_c_T, fEBRUARY3._..4i. 5TS-. , , fI.C, _/_4/.3
FD :OS 1

,... ..I ..,..- ..... , ..... -. .I ....... I I .....MET :007 .I : ........... , .,. , .... , .,..

II U L IN
S I _ :tEl PIECDR EXERCISE EI CABIN STON SLEEP 14 PRE SLEEP

BOLDEN Ii p',

E

_ _ OKN
PLT EXERCISE p VHH SUBJ S_ MEAL r_ OPlR _ OPEl CABIN STOW PRE SLEEP

RE[GHTLER FR
P

I

I
MS1 r_ 114OPERI Oi 3DULl CABIN STOW PRE SLEEP_ER OP HEAL EXERCISE [RON

DAVIS

I

[I ER{ klETEIDI_ CABIN ST0_ CABIN STOW PRE SLEEPMS2 VHM SUB,] ;liB I E EXERCISE , N : OW
SEGA V D

CGIA F -3 G SI F )DULl
MS3 EXERC[SE TE LN ,CT MEAL OPM] rRDN CABIN STOW PRE SLEEP

CHANG-D[AZ oR rD DEJ.CT
Mtr T

MS4 EXERCISE _(J SUB,] OK_ CABIN STOW PRE SLEEP

KRIKALEV v_ VEN
.z..z. I..,..I.._..I..i..I..f..J.._...._..I.._..I..0..].._..I.._..

ORBIT 111 112 113 114 115 I 116 I 117 I 118
E _-_ t _=======t L------- I _ _ I I I t
w _ _ 6. . I 1 4 ,1 , _l ,I , I I I

h---ZSI "--t IIMU I

CAPL NO DTA_ I -ZLV 6,0 I I'-'--ZL¥ 13,0--
O APU HTR RECONF]G O-ZLV_ #Ð�n_ KU-BD STOWe-ZLV_ �@$O SAREX PWRDN

NOTES: OOTO 623 CABIN AIR HONITOR[NG

2-17 FLT PLN/60/F[R 12/14/_



GM.__TD_'.H • CST D:H:H FD DOY BETA MOON(1E[ HOUSTONDATE _ FLIGHT I EDITIO__N _ PUB. DATE
035:00:

CST :034 1 _-_ _ I _ 12/14/93
FD 08 14 18 20 22 23 NET: 008MET :007

CDR SLEEP POST SLEEP POST SLEEP
BOLDEN

PLT SLEEP POST SLEEP
REZGHTLER

MS1 SLEEP POST SLEEP
DAVIS

MS2 SLEEP POSTSLEEP
SEGA

MS3 SLEEP POST SLEEP
CHANG-DIAZ

MS4 SLEEP POST SLEEP
KR[KALEV

ORBIT 119 120 121 IZZ 123 124 125 126

E -I, I I I I I I I- _ I I I I I I
TDRS M 1- i L 1 J ] L _L L 1 1 J____[ 1 I----

ATI'[ TUDE -ZLV +YVV -----"_
IHU I-

CAPL "-ZLV 13.0 I
_ z5wlmx_,_

iMP/CT OBS

NOTES: _ ,_ HAB FIN DEACTIIAB FIN DEACT
1

FLT_ _
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DETAILED
TIMELINE

' MET STS-60 (FD 01)
CONT DAYDO0T CDR PLT MS1 MeG

COVERAGE O0:OOi

Activities priOr to 0/02:30 NET are located
tn the ASCENT and POST INSERTION check]isls.
Orbiter attitude when entering the FLIGHT PLAN
1$ -ZLV. -XVV.

D
G

S FD01EZ ACTIVITIES: [

_eMKDETN CKT TEST I(ORB OPS, ECLS_ (5 min)
CPA OPS (ORB OPS. CRF.WSYS) (IS gin)

I IHTAKE/EX LOG (DSO 202)
01:00"

UPLZNK
PO4HU
1881103

IORBI •NITM :
SSI :

_n;I;T L _.

[T!_"

]- I 02:OO-

_D
_b

AI(B1) Collect Urine/Saliva samples If not performed In PI
AUTO/VERH

1B-0 INGESTION (BMED DSO/DTO, DSO 202) SM CKPT INIT (ORB OPS, DPS_
WINDOWIMPACT OBSERVATIONS GALLEYWATERCOLLECTION(unless coil. in Pl) KU-BD ANT DEPLOY

(ORB OP$ ES, _ (BMED DSO/DTO, DSO202) (ORB OPS,
_ / KU-BD ACTIVATION (CO_ mode)

_-_\ PCS 1[2} CONFIG (ORB OPS, ECLS) PCS 1(2) CONFIG (ORB OPS, [J_ (ORB OPS,
rv C .... Conflg SYS 1 Config SYS I

T u_:uu- BIOLOG COHFIG SPACEHANACT --
F _'N ELECTROOEPREP (SHOPS, _ D

[[ sH (BMED DSO/DTO, DSO 201)
1-1-T PSB ACTIVATION HARDWAREDEPLOYMENT

C (PSB, NOMINAL PROCEDURES) (BMED DSO/DTO,

S 4 MNVR IHU ALIGN ATT /STAR PAIR (DZ)
A/AUTO/VERN (03:25_ Init MNVR

|
IMU ALIGN - S TRK (ORB OPS)

TG-2 BV-3 ON-270 PRIORITY PMRDNGROUPB
: A/AUTO/VERH Init TRK (ORB PKT, PRIOR P_RDN|

o4:00--:. 1 l
"_ FLT_ 12_



oT MET A, STS-60 (FD 01)
_wcoNT DAY000T HSZ MS3 MS4 MCC

COVERAGE 00:00 -

Activities prior to 0/02:30 MET are located
tn the ASCENT and POST INSERTION checklists.
Orbtter attitude when entering the FLIGHT PLAN
I s -ZLV, -XVV.

O
G

S [FPOI EZ ACTIVITIES: ]| SMK DETNCKT TEST

1I (ORB OPS, ECLS_ (5 mtn)
I PC_LO_(oReoes.CBEILSJ_(IS M|n)

INTAKE/EX LOG (DSO 202)
01:00-

IORBI -
NITM.SSI
9_-L

3J-I "r

'T I I-

T
_I 02:00-

_O
_tt

Collect Urine/Saliva Sample
if notperformed In PI

PANEL CHECKS 18-0 INGESTION (BMED DSO/DTO, [_ GN2 FREEZER/SAMPLECOOLER
(PLOPS, INBAY CHECKOUT_) p/TVlO SETUP (INBAY COF_.C/O) (BMEOOSO/bTO.

CARRIER PWR ACTIVATION (PIIOTO/TV, P/IV SCENES} " /
IORB_--'_i (PLOPS. INBAY CHECKOUT)

CAPL ACTIVATION
V _ _ (PLOPS. INBAY CHECKOUT} (PC OPS. CAPLJ

TC _i I

S T 03:00 SPACEHANACT p/TV06 SETUP
T_N (SHOPS. _ (PHOTO/TV, SH ACT_

l_-T (PLOPS, INBAY CHECKOUT)
C INBAY COMMC/O INFORM CREW
S (PL OPS. _NBAY CHECKOUT} "PRI CON I_

P/TVO6 OPERATIONS - -OFF] (PHOTO/IV. SH ACT_ -SEC COH PWR

i -OFF

"VERIF ACCEL
(BMEOOSO/DTO, DSO Z01) DATA
Cmplt after meal as necessary

04:00 I
3-3 FLT PLN/60/FIN !_/14/=



MET T_ STS-60 (FD 01)
CONT DAY000T CDR PLT MS1 HCC

ERAG! ...... -'_

" ALITO/VERN'- I

_1H I
(A I
$ W I ORBI HEAL HEAL NEAL

(NED DSO/DTO, 05C ZOZ) Unstow. Install, Ver|f¥ operation EOE PREP

_ep_(SEE) (BI4ED DSO/OTO,Unste_. attach on or near galley /Ftll drtnk cc4btainer(s) and
CATHETERPLACFJ4EN1BASELINE BLO(O}COLL (OPER) attach near appropriate experiment _ (SUBJ)

(BMEDDSO/OTO. _ ,ocat,ons , (BMED OSO/DTO.

1 .,Iv, CO,LECTI_(.EOD_/OTO,

/SA,iVACOLLECT,_('ED0"/"0.0_ VACO.,_.TI. VALVE(_SE'.
APU STEAN VENT HTR DEACT

R2 BLR PWR(three} - OFF ELECTROOEDOFF (BMEIDDSO/DTO.
H H : 06:00 A12 APU HTR GG/FU (Lhroe) - A AUTOT A ; _ BL008 PROCESSING SE]IJP CPCG PWRBKLS PRC_
S W : _ - (ORe OPS, _ (BRED DSO/OTO, DSO 2021 (CPCG, NONINAL PROCEDURESI

iH[[: ,o.v _ / t
" LANP & FIRE SUPPRTEST

H B (ORB OPS, EPSI
SO

PVP (SUBJ) PVP (OPER)

CRYO02 TK HTR SNSR CK I
(ORB OP$, EPS) I

(_EODSO/DTO,AFT CO_ITROI_LERC/O

G (ORB OPS, _ (BMED O50/OTO. ACTIVATE CPC6#I T/L SEO
(S_J) ACTIVATE CPCG#I PWRBKLS PRGH

-- T ACTIVATE CPCG#2 T/L SEO

IORBi - URINE/SALIVA COLLECTION (CPCG. NO_4INALP_ £EDIJRE_)

(BNED OSO/DTO, 0_)?.)/

S PSB MONITORING (PSB, NOMINALPROCEDURES| ELECTROOEDOFF (BMED DSO/DTO, DSO 201)08:00

3-4 FLT PLN/50/FIN 12/14_/9



o' MET A, STS-60 (FD 01)
' C_T OAroooT MSZ M$3 MS4 MCC

Eg COVERAGE 04:00 - _"

TA --
S g _ I ORBI MEAL MEAL MEAL

CATHETERPLACEMENT/BASELINEBLOODCOLL (OPER)
(BMEDDSO/DTO. (BMED DSO/DTO, INAL PROCEDURES}

I
FAN CLAMP REHOVAL

CATHETERPLACEMENT/BASELTNEBLOODCOLL (SOB,]) (SHOPS.vm (OPEn)

(BNED DSO/DTO. T (BNED DSO/DTO. _

/
SALIVA COLLECTION(BNED DSO/DTO, DSO Z02) (SOR/F,. NOMINALPROCEDURES}
NODULESETUP

Z _ (SH EXP HB, NODULESETUP)

X H - 06:00. V (BMED DSO/DTO. _ IT A - VHN (SUB,J) _ (OPER)

SW: _, (m4EODSO/OTO,__ZgZJ J (_ED DSO/DTO.]-___: IOeeV ,

t /B
D
A

ELECTRODEDOFF (BMEO DSO/DTO. _ (BMED DSO/OTO.

[ ..-,, c,_o,,.., _,RO. _%/°TO,T

(CPCGp NOMINAL PROCEDURES}

I
07:00- PVP(sire,])

(mEODSO/DTO,_
GAPC UNSTOM/SETUP ELECTRODEDOFF (BNED OSO/OTO. DSO 201_

1L_ (OPEn) (PLOPS, _L/P_.)

IORB'--_- (PLOPS. GAS) (SANS,, NOM[NAL PROCEDURES)

ON-ORBIT NODE (3- _., NOMINAL PROCEDURES)
URINE/SALIVA COLLEC ION

TC (BMEb O$O/DTO.

S 08:00 CABIN AiR MONITOR (ORB OPS. _ 02 DATA RECORD/_CT]VATION (SANS,/
3-5 FLT PLR/GO/F]N t2/14/9



°
:

i



r,.)

•!I
L

x

!ii i

0
0

0
0

0

lllllll
L

(lit
IIIIJ

_[;1111]
I

Ii_l[lllll_llJiJ_lrlllllll
Illl;llllJL

_ll_ll

"-'7
I



I,,
J,,

I,,
_,,

I,,,,
,

I
,,

,,,
I,,

,,,
_

,,,,
,

I,,,,
,

I,,,
,

,
J

f,I

Ill

"_
_'e"

'_
_1_

'
1

.....
_0

.....
1

_1
'

r
_

'
'

'
_

'
,_

.....
_O

'_
'

'
'

.....
_..

(ql{

i
i
l
l
T
l
l
l
l
l
i
l

i
t
i
i
l
l
i
l
l
l
l
I
l
l
I
l
l
l
i
l
I
I
I
I
l
l

l
]
I
i
f
l
l
l
l
l

J
J
l
l
l
l
l
l
i
l
l
l
l
l
l

i



(,,J,
X

r
,

,
f

,
,

I
,

,
i

,
,

J
,

,
i

,
,

I
,

,
i

,
,

I
,

,
i

,
,

i
.....

I
.....

I
,

,
L

,
,

I

_"
uJu,i

5"
_,Iii

z

°
°

,=,
_

o°
o

o

iJ]llllillJt
illllll

iiil1111_
ii

iL_lill
i

ii
i

illll_l
V

liii
iIi

iiiiI
ii

i

"-°=
_r4

"
_

l
I

P
'

'



0
I

I

°.
°*

.°
_

_
*.

_N
_

ii
iiiiiiit

i
i

im
m

]1
i]

i
ii

i111
][

i
iJii1111111_111111]

i
FI

ii
iii

i
i

[
i

i
ii

f
im

_l
[

i
i

iii
i

i
i

I

_
I

'
¢



z_{
.n

.

_
.........

k&
J

llIl
I

II
II

liD
II

il
IIlll

llJ[l
I

1111
i]

I1
III

II_lJ]
11

IIII1
II

illlli]l[liil[]ll]
IF

I
I



D' MET ', STS-60 (FD 02)
co., OAvooo' COU PLT ' "Sl "CC

CeOVEflAGE 20.00 "_

t - I I IT AUTO/VERN CATHETERPLACENENT/BASELINEBLOODCOLL (SUBJ) POST-SLEEP ACTIVITY

C (BMED DSO/DTO. _ (ORB OPS1 f._L_ )

POST-SLEEP ACTIVITY

DLM.BROMIDEINGESTION (BIqEDOSO/DTO. I)_0 202_ (ORB OPS CREMSYS_

(I_4ED DSO/DTO. _ (BMED DSO/DTO.

BLOODPROCESSING

(BI4ED DSO/DTO. _ _ _ (OPER)
POST-SLEEP ACTIVITY (BMEO OSO/OTO. DS_ 202} UJP_LJ_

21:00- (ORB OPS_ C_ -FUEL CELL
/ PURGE

SUPPLY/WASTEWATERDUMP -UPDATE
(ORB OPS, ECLS} H20 SPLY DUMP

-QTY TK A & Bu IORBI - Inittate Suppl), Dump

IF_2 EZ ACTIVITIES:

]-T _ (ORB OPS, CREg SYS)(15 Ntn) I
INTAKE/IX LOG (OSO 202) )

- Inspect OCACfilter (clean as req°d) I

POST-SLEEP ACTIVITY POST-SLEEI ACTIVITY
(ORB OPS, CRE_ SVS_ (ORe OPS tee, svs_

L "1 POST-SLEEP ACTIVITY

(ORB OPS,
22:00 -

SUPPLY/MASTENATER UNP HNVR IHU ALIGN ATT
(ORB OPS, ECLS} STAR PAIR (AZ)
Terminate Suppl_ Dump A/AUTO/VERN (22:15) Inlt MNVR

IMU ALIGN - S TRK (ORB OPS)POST-SLEEP ACT[V.]TY

TG=2 BV=3 0H=270 STATUS MONITORING I :PCG.
_HN Hi --" IORBI-- SALIVA COLLECTION ( HID DSO/DTO, DSO 202) A/AUTO/VERN Intt TRKA. L -- ..... POST BROHIOE INGEST BLOODSAHPLE (OPER) SALIVA COLLECTION (BMED DSO/DTO,, DSO 202)

- (aMID OSO/OTO,

T:T_- 23:00- _ ERGOHETE ASSIST

POST BROMIDEINGEST BLOODSAMPLE(SUBJ) RHS POHERUP

(BMED DSO/DTO, 1_ J (PORS OPS,,

RMS CHECKOUT

S (RNOZo L_._R_O_P__ j (PORS OPS.

POST SLEEP

J BLOODPROCESSING001 (BHEO OSO/OTO.

,_ 00:00 v_ v_ HematocrIt not rea_
3-]z FL_i/_O/_ik lZlz,19i



MET STS-60 (FD 02)
COI_T DAY 000 T MS2" MS3 MS4 NCC

zo:oo - _ I -
DLW.BROMIDEINGESTION (BNED DSO/DTO,
CATHETERPLACEMENT/BASELINEBLOODCOLL (OPER)

(BMED DSO/DTO, _
POST-SLEEP ACTIVITY

(ORe OPSI_
(SUBJ)

i POST-SLEEP ACTIVITY (BNEO DSO/DTO, [}_S&202) POST-SLEEP ACTIVITY21:00' (ORB OPS, _ (ORB OPS, CREWSYS}
V

,ORR-

_{ _ FDOZ EZ ACTIVITIES:CPAOI_ (ORB OPS, CREWSYS)(15 Nin)
INTAKE/EX LOG (DSO 202)

Inspect OCACftlter (clean as req'd)

p_T-SLEEP
22:00 PSB MONITORING (PSB NOMINAL PROCEDURES} (ORE OPS ABL PORT RHS HTR {Lwo)-AUTO

03 DRIVE I DISK ROTATE _ "PADNXFER(SAHS, NOHINAL PROCEDURES} PGSC) PGSC UPDATES
ERGONETERSETUP [MHUNEOPS

(BMED DSO/DTO, _ (IMNUNE, NOHTHALPROCEDURES),
Setup on MDDK I

i

F_LTER CLEANING
(IFI4,SCHEDULED NAINTENANCE)
DO not perfomdurtng VHM or OKN OPS

IORB_--/ SALIVA COLLECTION I _ED DSO/DTO, DSOZOZ)
POST BROMIDE INGEST BLOODSAMPLE(SUBJ)

• (BMEOOSO/DTO, DS(202)

23:00 -- p_

i (BMEO D$O/DTO, DT0670) POST BRCNIDE INGES1 BLOODSAMPLE(OPER)
V

(EMEO OSO/DTO, DS(ZOZ) (PDRS OPS,
/

R12LCRT4 PWR-ON I
P34_CHECKOUT RNS CHECKOUT

00:00

1-13 FL PLN/60/FIN 12/|4/9
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MET ' STS-60 (FD 03)
CONT DAY001 CDR PLT MS,l MCC

20:00-- SUPPLY/WASTEWATERDLR4P _UP.I__T[.
(ORB OPS, _ Init Supply/Haste Dump SUPPLY

HASTE TNK to 5_. S_LY TNK per MCC FDo3 EZ ACTIVITIES: I H20 DUMPQTY

/
CPAOPS(Oneoes. CREH_SX_(15Nin)

Ai(BI) [] GGP_ (NSF) I INTAKE/EX LOG (DSO 202) I
AUTO/VERN LInspect OCACfilter (clean as req'd)]PLAMEO AC1U_L

P-177.82 ,
POST-SLEEP ACTIVITY
(ORSOPS,CBEW_SX_ Y-O.18 -- __

L POST-SLEEI ACTIVITY *WSF GG PAD

014-83.48 , (ORB OPS C_
POST-SLEEP ACTIVITY

21:00 (ORB OPS CJLEH_SISJ

SUPPLY/WASTEWATER UMP [W]CLOSEVENT VALVES I(ORB OPS, ECJ.T_ TemSuppl¥/Waste Dump I

NNVR IMU ALIGN ATT WCS VACUUMVALVE - CLi
STAR PAIR (Ul) CLOSEVACUUM[SOLVLV
A/AUTO/VERN (21:25) Intt MNVR (ORSEP, NI_P_C)

BW IHU ALIGN - S TRK (ORB OPS)
D I _ CLOSE VENT VALVESN MNVR (TRK) -ZLV. *YVV

A__LH _ TG-2 BV-3 ON-270I S A/AUTO/VERN Inlt TRK POS. SLEEP UPLINI(

I R12L CRT4 PMR-ON PCHMU

22:00- _ GALLEY WATERCOLLECTION _RS_OPS, -179/103(ORB OPS, P_GSCJ CONEDDSO/DTO, DSO 202) _ PA_ XFERPGSC UPDATES

/CABIN TEMP SURVEY (DTO 664) WINOOMIMPACT OBSERVATIONS

OR- ROP

(PLOPS, __ZJLO_ END GBA MONITORING UPLINK

/ (CGBA, NOMINAL PROCEDURES) PCMMU

700-7 PGSC CONNECTIONS GBA #2, GAP 3 183/103GG FREE DRIFT_ steps 1 & 2 /
A3(83) (ORS OPS, RCS) (PLOPS,

FREE/VERb BV-5. ON per lGI / BEGIN GRA MONITORINIntt TRK at {22:451 (CGDA, NOMINAL PROCEDURES}

_3:00-- LOAD REFERENCEA¥¥|_UDE/ LASER _ETUP GBA #2_ GAP 4

T.-2 uv-2 o.-io2 (oz.  SE.OPS)I
N A/FREE/VERN init TRK
H I (SEF, NOMINALTITANSPROCEDURESI "UPLINK

PCMHU

S [ 179/103AD(B9) (PDRS, WSF UNBERTH)
FREE/VERN EX RCISE

/
TEI_I1NATE SAMPLEPROCESSING

I (CGBA, NOMINAL P_EDURES)

GAP 8,9,20,22-24,2

002

3-24 FLT PLm/60/FX, I2/14/9_



!COMT MET ,A STS-60 (FD 03)DAYool' MS,,Z ME3 MS,4 HCC
E_-NC_VERAG ZO:O0 - _

IORBI : FD03 1:7 ACTIVITIES; [

C£LQP__ (ORB OPS, CREWSYS}(15 14|n) I
INTAKE/EX LOG (DSO 202) J
Inspect OCACfilter (clean as rea'd]l

POST-SLEEP ACTIVITY
(ORS OPS, CHEWSVS_

POST-SLEEP ACTIVITY POST-SLEEPACTIVITY

Zl:OO (ORB UPS, _ (ORB OPS: _ A8L PORT RI_ UTR (two) - AUTO
L17 Check RCIU filter screen

POST-SLEEP ACTIVITY
e M _ (ORB OPS,. CRE_ SYS_

O I H IORBI J
AL H -

/_rsi
PSB MONITORING (PSB NOMINAL PROCEDURESI P/TVI4 SETUP (CUR i ,d HS3 EXERCISE)

22:00- _ (PHOTO/TV, E_OME] ;R)
(PLOPS, INBAY CHECKOUT) (PORS OPS,

INBAY COMMC/O P/TVIO OPERATIONS(GIAPPLE) /
(PL DeS, IHBAY CHECKOUT)" (PHOTO/TV, _
Perform steps 1-7 (PDRS, WSF UNBERTH)

I '04 DRIVE 2 DISK EXCHANGE

MONPGSC SETUP (SANS, NOMINAL PROCEDURES)
(PL OPS, ]NBAY CON4 C/O) STATUS CHECK (3-DMA, NOMINAL PROCEDURES)

140NPGSC BOOTUP (1HI4UNE, NOMINAL PROCEDURES)

(PLOPS. INBAY CO_ C/O) -- J
" EXERCISE

Z3:OO / BPH TEI_4INATION

N -- " 1 (BPL, _OHINAL PROCEDURES)

I B N IORHI IB Samples 13-20
Lu. ; " " ,_

V pOST-UNBERTHCONFIG (PHOTO/TV, WSFI _ ' (EE CAMR)
(PLOPS, _ (PDRS, WSF UNBERTHI
Perform Stmo W/RMS LOW HOVER |

Io IOG

S S 002
TI oo:oo

3-25 FLT PLN/60/F[N 1Z/14/_



' NET A STS-60 (FD 03)
, CONT OAY002 ' CDR PLT MS1 NCC
60UERAGE OO:OO- _

L TEI_IINATE SAMPLEPROCESSING POSN P34SFOR RAM CLNING (PDRS, OJ_ --
£L A9(B9)
I FREE/VERN (CGBA, NOMINAL PROCEOURE5)• D EX RCISE GAP8.9,20-28

SG I IS EGGCARDCqAICGE
ROBOTOEACT (BNED DSO/DTO. _ PCN4U

AUTONOMIC& GASTRIC FONC ONRF 183/103
(PLOPS, _ 3 (BMED DSO/DTO, DSO201)
Perform steps I & I EX RCISE

V C
H T T IORBI
INSs TV (TORE)RHEEDCAMR

o,:oo-
I, I0

D S MEAL MEAL
s (All1 Atl) MEAL

= [ All)
02:00- TIPS ACTIVAT|ON Step 1

(ORB OPS,
Note: this configures TIPS AUDIO Hode PLINKPCMNUV -- DEPLOYCOMMSETUP - A/GI.2

T C I ORBI - iTRANSITION TO lIMA ;PLOYC/LI ITIUmSITION TO lIMA EPLOYC/LI ,17g/103S T : _ ITRANS/TION TO RMA DEPLOY ClLI p only -SO"
T S N : l INFORM CREW
I T H : GROUPB PONERUP "GO FOR RHS
.L J S : -1"0 MBE POSN

T -I-T POSN 1_4SFOR MBE C/

LIGHTING
"WINDOWO3:OO-

• AFT STATION CONFIG
HH LASER ACTIVATION

I• •FINAL REF
H H LOAD REFERENCEATTITUDE ATT
TA -- / GO FOR RHS
S W IORBI " POSN 1_4SFOR RELEASE " TO REL POSN

POSN I_IS FOR SEP VIEMING E I .KU STBY
04:00- MONITORWSF SEe

_w _ _

3-26 FLTPLN/G0/FIN 12/14/93



, ,, STS-60 (FD 03)o MET T A- GROUNDCOMMANDEDACTIVITY
ERWCONT DAYOOZT MS2. MS3 MS4 MCC

6OVERAGE
]_ 00:00-- _ P/TVIO OPERATIONS(UNBERTH) POSN _ FOR RAMCLNING (PDR5,
I £ -(PIIOTO/TV, MSF} PASSIVE ACCELEROHETER UP_L,J._[K
0 0 As tJme permits, I TUBE ALIGNMENT CHAWSSTBY
S G I P/TVIO OPERATIONS (SVS)

S FF SYSTEMDIAGNOSTICS A (PHOTO/TV, WSF) (3-DMA,

On MCC C,O_ I VTR-Z t
RECORDRAMCLEANEN_/IRONMENTALINITDATA(PL OPS, _ ON_'S_ |YS DIAG CMPL1

J _OPERATI TV (TDRE)
-- -(PHOTO/TV, _ (RMEEDCAMR)
iORBI RHEEDOPS AVC

H T T (PL OPS, WSF CONTINGENCY) START RHEED
I N S S _ • RHEEDOPS A steps 1-11

_ oz:oo-

J I RHEED
0 RECORDING

D S
MEALMEALMEAL

S 1All ) JAil) A11)

T
SA NFORMCREW

02:00 _ STOP RIIEED

[ ON MCC GO _ END GBA MONITORING " VIDEO
-- V VTR 1-UNTHRO (SEF. NOMINAL TRAMS PROCEDURES) (CGBA, NOMINAL PROCEDURES)

V iORBI -
T C ITUNSITION TO IUeA DEPLOY¢/LI JTUNSITlrON TO RIM DEPLOYC/L] GBA #2, GAP 4

ST _ IT S N : JTUNSITION TO RIM DEPLOY C/LJITH:
.LI S : RECORDENVIRONMENTA_DATA-R/V4FINAL

/' INFORM CREW
CHAWSRPA

RECORDENVIRONMENTALDATA-MATLABOPEN
INIT

1 LeEO_LC_W
03:00 ADACSC/O -GO TO STARTEVENT TINIER

RECORDENVIRONMENTALDATA-HBEC/O
MSF DEPLOY PREP

J INFORM CREW
H H CHAWSSTBY
TA
S M IORBI " VERIFY ADACSCONSTRAINTS
_ : ='_': 4 WSF RELEASE03:50OPEN THRUSTERVALVES W T

'-_ 04:00 ,._ MONITORWSF SYSTEMS _]I_SH
_v 3-27 FLT PLN/60/FIN 12/14/9



CONT METoA,ooz¢,I[ STS-60 (FD 03)
_eOVENAGE CDR PLT MS1 He,

INITIAL RADARACQ [ THRUST A 0
S N R RADARNAVIGATION / _IE])._LCJ_H

X T TGT SV
S I UPLINKEO

MSF THRUSTEF

RMSPOWERDOWN VALVES CL

[] _ (PENSOPS,
05:00- WC5 VACIKIMVALVE - OP Note: Do not stow MPN's

OPEN VACUUMESOLVLV LOAD POMMUFMT (ORB OPS FS)
(ORSEP, _ Load 204/103

LDAO PDI DEC F_T(ORB OPS FS)
Config 766

IORBI Td 0 SPEC 62 DECON4-1TEN 17 EXEC (*)

LFC 4 MNVI_(TRI() BIAS -XLV. +ZVV !lIR W

(Ag)Bg TG-Z BV'5 E I OPEN VENT VALVES[]
T N AUTO/VERN P-IO0 Y=44 ON-O
S H B/AUTO/VERN(05:25) Init TNK InnDnncTOPPINGFES STARTUP
IS _J.SJ

When in ATT, _

T AI(BI) T Change OAPA,B,ALT to AI,BI,ALT2 (JOPT-3) (RNDZ, LASER OPS_ "P 21_IMASK)

C J- AUTO/ALT2 Hc DAP: A/AUTO/ALT | It p

_LF

S IORBI 5

_ step 4
C (Cue Card, KU__P_S.) EX RCISE

C E ou
T

MS _ L

•I _ A

KU RADARNAV, steps 1-3 S
. _ (Cue Card, KUOPS} E

G
A
S --

NCI PAD
eA_xeee

SETUP FOR NIGHT SEF

(SEF, NOMINAL TP.AN_ PNOCEDUAE$)08:00

3-_ FLT _N/60/FIN 12/14/93
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ov MET AT", STS-60 (FD 03)
_W CONT DAY 002 T Z CDR PLT MS1 14¢C

"L COVERAGE_ (_I_'0"̂71"_'_1 [
BAUTO/ALT2[_'lAl"--- u , , NULTI-AXIS RCS BUM MULTI-AXIS RCS BURN BEGIN GBAMONITORING --_'NC1PAD

ATUS 0 NG (CPCG, NOMPR_)ST MONIT RI
AI( _ 4 NCI T]6 08:Z7

| LVLH/PRI _ DAP: AIAIITO/ALT I
| u ,,. AUTO/ALT2 " " " PRIORITY PMRONGROi! B

" I" C CABIN AIR MUNITOR (ORB OP5, DTO 6231 (ORB PKT,, pRIOR PWRDN|
J_o_DP__pwTdn _FT RJD DRIVER, LOGIC-h".. ; o,u.__E- DEE .,,
DISABLE R_)Z 1WW-- UPL]NK

• • PCMNU
09:00- OK I|HF MflOF . _;Pl]( (nr at,; rpnd) IGNC ]3 REL NAVl- " - RNDZ NAV ENA-ITEM EXEC (no *) -183/103

"U_IIK
PC_IU

D I 188/103G N

' N
PRE-SLEEP ACTIVITY

10:00 -
PRE-SLEEP ACTIVITY (ORB OPS: CREMSYS)

(ORB OP , CR_ SYS)
PRE-SLEEP ACTIVITY

• C (ORB OPS CRBI SYS)

F Do not perform.

[[
R

n:oo- NU

I D
O G
S 5

SLEEP SLEEP SLEEP

I I I
_1-_0 FLT PLNI6OIFIN 12/14/9i
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A. STS-60 (FD 04)s MET s BD

_W CONT DAYoozI ( MS2 MS3 MS4 MCCCOVERAGE
20:00-- "_"_ _A _.OLLECTION --

_/DTO. OS(_ZOZ)

IORBI

' _"_ - POST-SLEEP ACTIVITY
(oReoPs,

I
(ORB OPS, CB._L_,_.Y_,T_(15 Hin) I

21:00- INTAKE/EX LOG (DSO 202) i
Inspect OCAC filter (clean as recl'd)l
P/TV15 SETUP & OPERATIONS (15 Hln}

(PHOTO/TV, LITE) POST-SLEEP ACTIVITY
(ORB OPS, CREN SYS)

POST-SLEEP ACTIVITY

p|/MCC TAGUP (ORB OPS CR[]___..T._.) INFORN CREW

(PL OPS, FF OPERATIONS) -CONFIGURE-TO A/G 2

/ _uP.cJ_
"WSFCOHN

SAFING
R

IU
22:00 M N

POST-SLEEP ACTIVITY

iORB-'--_/ (ORB OPS,I r.,BEH._T_ICSJ

/
pSB NONITORING (PSB, NONINAL PROCEDHRESI DOWNLOADDATA _ (HS&T FOR YOUTH, MOSCOW)

(ASC-3, NOMINAL PROCEDURES) (PLOPS, SAR_-C)CONTACT E2,W]

I RISE=22:32 SET-22:40

F_-O_LPJ]f.P- VOICE OPS CNPLT - ENABLE PACKET
(BMEDDSO/DTO, _ ]._-U]_.,-OP-_

/ (IMMUNE, NONINAL PROCEDURES)

i v.(suRe, I

23:00 (BMEDDSO/DTO, DSC _ (]AS SAMPLEINJECTION 04 DRIVE I DISK EXCHANGE
GAS SAMPLECOLLECTION (SANS, NOMINAL PROCEDURES)

(ASC-3, NOMINAL PRICEDURES) STATUS CHECK (3-DHA, NOMINAL PROCEDURES)
BPH TERHINATIOM -TV (TDRE)

(BPL, NOMINAL PROCEDURES) (CREWCNTRLASC-3)

Samples 21-25 I
- CABIN TEMP SURVEY (DTO 664)

C H -- (ORB OPS FS,
TNB I [ORBi /i,iisHD l I ,zH,._._.jm

]_i _]: 003 (_[ENE(IUB_)O/DTO' [_ "_u_) P/TVOS SETUP }_(PHOTO/TV,O0:OO _.,
_ 3-35 FLT PLN/eO/FIN |2/14/9



D' MET A,., STS-60 (FD 04)
_h CONT OAYO03T [ CDR PLT MS1 MCCCOVERAGE -. ",

i PA0 VOICE CHECK/EVENT _ (OPER)AI(B1} TV at TORE " {liMED OSO/DTO,

i AUTO/ALTZ L

EGO CARDCHANGE
T 0 O (BMED DSO/DTO.
cSG
5 T S R_ REGULATORRECONTGURE AUTONOMIC& GASTRIC FUNC DBRF EX RCISE

/1- (ORBOPS. RCS) (liMED DSO/DTO, DSO 201_
1 /

n,tS_Pcl_/_'m'J-_re.nrv rl MZNGOMIMPACT OBSERVATIONS
trL yrs. _

Perfom steps I & 3 (ORB OPS FS.
/

Vm (OPER)

NULT|-AXIS RCS BUM NULT|-AX|S RCS BUM (BMED DSO/DTO,

(Cue Card. RC_ (Cue Card, RCS} ] IPDATE
01:00- I I NC2 PAD

C V lOReI
T S • NC2 TXG 01:14

SN _ I1-H .
i s J_ AZ(RZ)
[ T T LVLH/PRIC

MS AI(BZ)

]'[" AUTO/ALT2 [ %E( DOPE_)O/DTO' DSOII_'0}') UPLINK

CERL-1 ACT

T 02:00- SUPPLY MATER DUMPUSING FES
(ORe OPS. ECLU
Perfom Step Z w/FES not req EX RCISE

H X SUPPLY MATER DUMPUSING FES
T A -- (ORB OPS, ECLS) step 1
S M Y JoRe I

[[!_ ..... HEATER(ORBOPs,,RECONF|G'Cm'ff'aBEPS]
, _ PCS l(Z} CONFIG (ORB OPS, ECLS) PCS 1(2) CONFZG(ORB OPS,

Conftg SYS 2 Conf|9 SYS 2

SK
IR

1-
HEAL MEAL HEAL

04:00

FLT_ _



0' MET _1-Ma _GROUND COMNANDED ACTIVITY STS-60 (FD 04)
COeT DAY003TE HS2 MS3 HS4 MCCCOVERAge

(BMED DSO/DTO, 13/ at TDREz CEBL_aCI
T 0 D (PLOPS, CERL)
cSG
S T $ ELECTRODEDOFF (BMED DSO/DTO, DSO 201) TERMINATE SAMPLEPROCESSING

' _ U (CGBA, NOMINAL PROCEDURES}
N GAP 10,Z9-31

2
(eMEODSO/DTO.

P/TVlO OPERATIONS(MBESYS C/O) VHH (SUBJ)
(PHOTO/TV, _ (BMED DSO/DTO, DSO

Ol:0O- MONITOR

C ¥ (SEF. NOMINAL TRANS PROCEDURES}
T T GAS SAMPLECOLLECTION
S N _S _ _ TEll4 RUN 2 MONITOR) A (ASC-3, NOMINAL PR)CEDURES)
TH
IS
LTT

C
_S

OY_ (soDa)

1- (eMeoDSO/UTO.0,_

J-i ]NIT RUN 3 MONITOR) A
0 CERL-1 ACT
S

- O2:OO- IP/TVO4 OPERATIONS (MEAL,FILTER CLEANING) TUBEALIGNMENT

(PUOTO/TV, _ EXPERIMENTOPERATIONS _ .(3-UMA, NOMINAL PR)CEDURES} [_ECTRODE DOFF (BMED DSO/DTO, OSO 201)
FILTER CLEANING

(IFM, SCHEDULEDHAINTENANCE)
Inspect filters and clean as necessary
Do not perfom during VHM or OKN OPS

HH
rA
_gV loner

k--TS MONITOR
(SEF, NOMINAL TRANSPROCEDURES)

t[ 03:00
l[o 3

SK
IR

MEAL MEAL MEAL



T AM
, MET ,, STS-60 (FD 04)
EnUCO"T BAY003T E CDR PLT MS1 MCC

COVERAGE 04:00 _

li .TLRECOR,,O

H H AI(B1) RO44F Pin CAB TEHP CNTL act link (BRED OSO/hro,-- to secondary act

.A ,ORR,LI CAB,..._PC..ER-. %._%/D.O. .,. (_ER)
TC AUTO'-TA-_2 OSC 201) (BHEO DSO/OTO,s ."

/
05:00 (BMEDosoO-J_(SUgJ)/OTO ' OKN (OPER)

E

I1,'I VOZCEOPS (AUSTRALIA BRIDGE TO HARS,PA)G (PLOPS, _REX-C)CONTACT E3,H6 ELECTRDDEDOFF (BRED DSO/DTO,-- RISE-05:31 SET-05:39
IORB! VOICE OPS CMPLT - ENABLEPACKET

TCN 06:00-kfis.o.
IIIIh-S B I [OG PREP

VHM (SUBJ)
(BRED DSO/DTO, DSC 201)

SUPPLY MATER DUMPUSING FES NPC PAD
(ORB OP5, ECLS) Perform Step 2 w/FES reqd

MULTI-AXIS RCS BURN MULTI-AXIS RCS BURN
(Cue Card, RCS) (Cue Card, RCS)

ql(el) I
LVLH/PR!

" 07:00- • NPC TIG 07:00 i

iORB----/- (BRED OSO/DTO,

RNDZ PREP RNDZ PREP

I I NC3 PAD

lib _ M N MULTI-AXIS RC5 BURN MULTI-AXIS RCS BURN
I_ _ I SH (Cue Card, _ (Cue Card,IiVTL ELECTRODEDOFF (BHEb DSO/DTO, DSO 201)

"U[[r]- AI(B1) (BRED DSO/DTO,
LVLH/PRI

08:00 _ • NC3 TIG 08:00 _

3-38 FLTP[-N/60/F| N 12114/9]
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, ,. STS-60 (FD 05)o MET T s

R CONY BAY 003 T E CDR PLT MS1 MCC

EWCOVE_E 20:OO- _ POST-SLEEP ACTIVITYAI(Bi) FDO5 EZ ACTIVITIES:
AUTO/ALT2 (ORB OPSo _ CPAOPS (ORB OPS. CR_SYS)(1S Win) I

/ I INTAKE/EX LOG (OSO 20Z) , J
L Inspect OCAC ftlter (clean as req d)]

Do not perform
SUPPLY MATERDUMPi

SUPPLY WATERDUMPUSING FES
H_ORBOPS. F.CL_) step 1

VR IHU ALIGN ATT
AUTO/VERN STAR PAIR (A])

A/AUTO/VERN Inlt HNVR at SS POST-SLEEP ACTIVITY
IMU ALIGN - S TRK (ORB UPS) (ORB OPS,

BM HNYR (TRK} BIAS -XLV. +ZVV /u x N 21:00- TG'2 BY'5 -UPLINK
A L. _/ P-180 Y-45 014-0 FUEL CELL
f_ S T lOeB V A/AIITO/VFnN Inte TRK Do not perform PURGE

C ; : ._ : Hhen in" ATT: DAP _/AUTO/ALT SUPPLY WATERDUMP POST-SLEE| ACTIVITY

"; AUI"O/ALT2 (ORB OPS,/
_T-SLEEP ACTIVITY

(ORS OPS,
PET 22:00 PRiORiTY PMRUPGROUPB(ORB PKT. pRIOR PWRDN)
-04:00_ A7(B7) REF RNDZ INIT FOR GPC CONFIG

AUTO/ALT2 _ _iPEZY_QJ_ UPDATE

RNUZ PROP
Transition to RNDZ C/L I PAD

M -- At MET 22:00 UPLINK
[ B N IORBI - STATUS MONITORING (CPCG. _ " PCHNU
L O _ 183/103

Iif_ I _ GALLEYWATERCOLLECTION
(BMEOOSO/OTO.

STATUS CHECK (ORSEP, NOMINAL PROCEDURES
S : END GOAHONITORING
T (CGBA, NOMINAL PROCE[HJRESI

23:00 GBA lI, GAP 1

-03:00_ o G 4 NC4 TIG 23:06 I
5 _ T BEGIN GBAHOflITORIN_

._ [ ] (CGBA. NOMINAL PROCEOURE,)
RUDZ PET O0:O0 (Ti) GBA fl, GAP Z

• _' EQUALS: NET 4/02:0g J

-- 004 lJ BTI I U_OATE

TERMINATE SAMPLE PROCES_iN(_ NH PAD
(CGBA, NOMINAL PROCEDURES)

- _ GAP 11,32-34
R I
H

I • NHI TIG 23:52

-02:09_ GO:GO_ ' KU RADAR

3-44 FLT PLN/bO/FIN 12/14/93



o' MET A.T, STS-60 (FD 05)
_RW CONT DAY 003 ! [ HE 2 MS3 aS4 MCC

COVERAGE 20:00 _ URINE/SALIVA COLLECTION --
(BNEO DSO/DTO. [_ 0202}

FD05 EZ ACTIVITIES: I
(ORe oes, OPt(IS M4n) I

INTAKE/EX LOG (DSO 202)

Inspect OCACfilter (clean as req d)

BN

O I N 21:00 POST-SLEEPACTIVITY UPL[NK
A L u (ORB OPS, _ WSF C0t94
_ S T IORBV. POST-SLEEP ACTIVITY SAFING

C _ . POST-SLEEPACTIVITY (ORB OPS _J_[]L,__Y_,_)S
_ (ORB OPS. CREMSYSI

22:00
PET
-04:007 PSB MONITORING (PSB. NOMINAL PROCEDURES)

(RNDZe RENDEZVOUSTIMELINE}

Transition to RNDZ C/LJ TIPS ACTIVATION 51epl(ORB OPS. _ ST)
At MET 22:09 Note: This configures TIPS AUDIO Mode (IMMUNE. NONINAL PROCEDURES}q _ CLOSENATLAB CVR

I B N IORBI - I ICOHPLETEAND DEACT

L 0 H i ij-As _ (SEF. NOMINAL TR/NS PROCEDURES, 03 ORIVE 2 DISK ROTATE
TT TERm RUN7 JL (S.S. NOMINAL PROCEDURES)

L '.]_[ T • WSF CON4 SAFING (NC4) STATUS CHECK (3-DMA. NOMINAL PROCEDURES

/
BI_4 TERNINATION

l- N (BPL, NOMINALPROCEDURES)
L 23:00- Samples 26-30

[ o 7
-o3:oo_] .)6

$ WSF COMMREESTABLISH P/TVIO SETUP

LT "(PHOTO/TV, WSE)
N

"01 BE EXERCISE

[
R
N

P/TVIO OPERATIONSINBESYS C/O)

004 (PHO_/TV,, _ I-02:09 00:00

3-45 FLT PLN/60/FIN 12/14/9
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o' MET '",, STS-60 (FD 05)
_ET E_UC_T DAYO04_ E HSZ MS3 MS4 MCC
01:51 _-. COVERAGE 04:00 "" RfJ]D_EZY..OJL_ P/TVIO OPERAT[ONS(PLUME5) R[_IJ_..Y_O_J_r_ -

02:00 .-.[ (RNDZo _ _I[_]f.J.JJF_ (PHOTO/TV, _ (RNOZ_, RENDEZVOU TIHf.LIflE)
.r

4

-i

4

H H IORBI
TA

• S 14 , hz,.__.j

II
-_ iN

B sH
D _S 05:00-

o3:oo.1;!t
" I

G 06:O0-T

o4:oo_ _s IORBL_

C
4 N T

H_M$
S_IT

07:00"

os:o0_

POSN _MS FOR PROXOPS

G

T IORR---_S
4 I hq I

05:51 J 08:00 4 GRAPPLE8:00 .
3-49 FLT PLN/SO/FIN 12/14/!



PET + A
o MET , STS-60 (FD 05)

. e CONT DAY 004 T
I os:sl_ L_COVEJUmE .-, CDR PLT MS1 PlCC08:00 --

REHPEZIOJ_ R_DE_OUS _ --UPLINK
' M (A9)89 (RNOZ, RENDEZVOUSTIHELINE) (RNOZ, R_DUV_._ T]_LINE). (RNDZ, _-TJ3_.JJ_ KU-COMM

! 06:OO__ [[_ AUTO/VERN OISALAsERRsTowNAV,MNVR-ZLV, *YVV Pon|y 10"

' VJ'l I UP+LJI_

T C _ I PO4HU" sT- 1_/103
• S When tn art:
' SUPPLY/BASTE MATERDUHP

06:30_ (_-RAPPLE NO LATER TH"'_An) (ORB OPS, EC_}Intt Haste DumpDump Tank to 5_
4/08.'30 PRIORITY PMRDNGROUPB STATUS MONITORSNG(CPCG,

(ORB PKT, PRIOR PMRDN) STATUS CHECK (ORSEP,

D CABIN AIR MONITOR (ORB OPS, DTO 623_

PRE-SLEE ACTIVITY

PRE-SLEEP ACTIVITY (ORB OPS, CREM SYS_

(OReuPi, cn_ svs_
/

_ C, Do not perform
_ SUPPLY WATERDIAHPDo not perform I

' - SUPPLY MATERDUMP I

I
lO:OO- _J_P_PJJ]WASTEMATERDUMP --

(ORB OPS, ECLS) Term Waste Dump
05 UHF MODE - OFF

PRIVATE MEDICAL CONFERENCE
I

05 IIHF Mfl_F . _PlX (nr a_ r_ndl
O I HNVR IBU ALIGN ATT + - PRE-SLEEP ACTIVITY
G O STAR PAIR (AI) (ORB OPS.
S S B/AUTO/VERN lnlt HNVR at SS I

I[ ,ORB_---_+ IHU ALIGN - S TRK (ORS OPS)
+ MNVR (TRK| BIAS -XLV. -YVV

TG-2 BV-2 ON-gO

l U/AUTO/VERB In, tITRK
It:U0- Mhen 4n ATT: _AP /AIITA/VFRN

A9{Bg} PRE-SLEEP ACTIVITY

V AUTO/VERN 6 l (ORB OPS,
T A PRE-SLEEP ACTIVITY

i Si (ORB OPS1CREW SY5_
V SUPPLY MATER DUMPUSING FES

(ORB OPS, ECLS| Perform Step 2 w/FES reqd

I
PRE-SLEEP ACTIVITY

(ORe OPS] CR_ SYS)I2:OO

3+_ FLT PL_/60/F|_ 12/14/'9
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MET _ STS-60 (FD 06)
CONT DAYo04T CDR PLT MS1 MCC

6OVERAGE 2O:DD- "_ URINE/SALIVA COLLECTION I

B_ Ag(B9) • (lIMED OSO/DTO, _ POST SLEEP ACTIVITYAUTO/VERN. (ORB DPS, CREWSYS)

T (BMEb DSO/DTD, DS(ZIlZ)
C POST-SLEEP ACTIVITYS

(ORB OPi, CREMSYS}
Do not perform
SUPPLY WATERDUMP

21:00- I FD06 EZ ACTIVITIES: 1
(Ag)B9 • M_iVRIHII ALIGN ATT CPA OPS (ORB ORS, CREWSYS_(15 Mfn) Z
AUTO/VERN. STAR PAIR (AI) INTAKE/EX LOG (DSO 202) |

B/AUTD/VERN inlt MNVRat SS Inspect OCACfilter (clean as req'd)|
I P/TVI5 SETUP & OPERATIONS (15 Mfn) |

M B _ IMU ALIGN - S TRI( (DRB ORS) PHOTOTV JID
L A _ MNVR (TRK| -XLV. -ZVV (CERL-2) POST-SLEEP ACTIVITY

TG-2 BY-5 POST-SLEEP ACTIVITY (ORB ORS,
P'IRO Y-315 OVe,180 (ORB OP , CREN SYSIB/AIITOIVFRN Intt T _1(

S " "

Do not perform
_" SUPPLY WATERDUMPD

G 22:00 -
S

[
POST SLEEP

M
CNR I
S H n L ] PAONSETUP STATUS HONITDR!NG _.PCG, _ P.__C) iPLZNV

s_];I (ORN OPS,, PGSC} CERL-2 ACT

-_ " GALLEYWATERCOLLECTION EOG PREP P-_STATUS CHECK (DRSEP, NOMINAL PROCEDURES} (BHEDDSO/DTO, _ (BMED DSD/DTO, _SC UPDATES

T WINDOWIMPACT OBSERVATIONS 0__ (SUBJ)
1 1 " (ORB DPS FS. _._ (BMED USO/DTO.
TOD /

/cSG ME_D DSOsTs /DTO,DTO_70)
tl

n DD5 ELECTRODEDOFF (BMED DSO/DTO, DSO 201_00:00

3-S4 FLI PLN/60/FIN 1Z/14/;93
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°T MET _, STS-60 (FD 06)
CONT DAYOOST MS2 MS3 MS4 MCC

oo:oo- " _ (SUB,l) I

p/IV09 OPERATIONS (AIRGLOWCAL)Procedure 2 TV at TORN PAO EVENT
(PNOTO/TV,

C torsi

sT N i M._i
TH ELECTRODEOOFF (RNED DSO/DTO. DSO 20])
[ S (;HAWSPGSC SETUP ASC-3 ACTIVATION

J_TT [ (PLOPS, _ (ASC-3, NOMINAL PR_EDURES)

m 01:oo-
I LI/ Check MCIU filter screen
0
S

]_ POSN 1_4SFOR CHANS(PDRS. _ POSN RMS FOR CFIAWS(PDRS.

INITIALIZE CHAMSHV (PLOPS, CHAMS)

P/TV09 OPEPJ_TIONS(APE-B/CHAWS1)Procedure I NIGHT OPS 1

(PHOTO/TV, _ (eL OPS, CHAgS_ I

H H CHAWSI IGHT OPS I
T A NONITOR

IS W V 02:00 I
C 1T[[S I
S I_ _ T lORBV DAYLIGHT OPS

[HT]- i_ D _ " P_pVO30_TPERATIONS(CHAWS_ ACTIVITIES) (PL OPS. CHAWS) TV (TDRE)

: CHAWSDAYLIGHT PASS #1 (CREW CNTRL-
FLT DK)

sK R_cA

I v.

03:00"

PITCHOVER TEST

EXERCISE P/TV09 OPERATIONS(AIRFLOW CAL)Procedure Z (PLOPS, CHAWS)
(PtlOTO/TV, APE-B)

_tH __ II A IORBI - P SN4PLE RATE5W 0
: ._L___j' V (3-DHA, NONINAL PROCEDURES)

!ITcV R] I
_S T :

1-S[
]_ HEAL MEAL MEAL

o_:oo I i I
3-57 FLT PLN/60/FIN 12/14/9



CO.T BAYOOST CDR MS1 gcc
EOVERAG 04:00- "_

J-T (A9)B9 I I

n R AUTO/VERN CHAWSOPS

.n[oi

D HEAL HEAL MEAL

' IR

• BIAS +XLV -YVV MNVR 104:40)

NIGHT OPS Z

G (PLOPS, CHAWS)
T
S OS:O0'

DAYLIGHT OPS

!. c (PLoPs.A CHAMSDAYLIGHT PASS #2
T S o I g
ITA L S lU45/CHANSMONITOR

_TI .T l

" 1

06:00- V El: RCISE

(AD)B9 BERTHINGPREP
FREE/VERN (PDRS.

G P/TVO3 OPERATIONSq !SF BERTH) I
T (PHOTO/TV, FLT DE( 'j BERTH(eORS.

S _ OUTERCOVER OPENING {- (s. Des.CLOSE VACUUMISOLATION VALVE (ORSEP, NON PR_)

Change DAP A,8 to AI.BI RMSPOMERDOMN
C A3(B3) GG FREE DRIFT, steps 1 S 2 (PDRS OPS. _ p 21 ° 4MASK
T M N FREE/VERN (ORB OPS, /oJ_iH 07:00-- BV-5, O14per IGI .

uiLS ' I
J _ _ I OA BUI_ PAD

__ I -T
ON-ORBIT (]MS BURN (if req'd) EOG PREP P_NNED ACTUAL

(ORB OPS, OMS) (BMED DSO/DTO, _ P-177.82,
Or_ (SUBa)

(BMED DSO/DTO, Y'O. 18 ,

_4=83.48 ,
4 OA TIG (07:45) !

08:00

3-58 FLT PLN/60/FI II 12/14/9_
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MET _ STS-60 (FD 06)
co_T DAY005T MSZ MS3 MS4 MCC

t_COVERAGE 08:00-- "" (;AIBIN TEMP SURVEY (OTO 6641 TUBE ALIGNMENT EOG PREP --

-- ' (ORB OP$ F$, _L_ EXPERIHENT DPERATIONS (BMEO DSO/DTO,DEACTIVATION AND STOWAGE
IORBI_ CABIN AIR MONITOR (ORB OPS, _ (3-Dt4A, NOMINAL PF )CEDURES) OKN (SUB,])

(BXED DSO/DTO, _2JLL) ,

/03 DRIVE 2 DISK ROTATE

i O(i DRIVE I RCDGDISK EXCHANGE07 SAHS TSH ROTATION ELECTRODEDUFF (BMED DSO/DTO, DSO Z01)
V (SAMS, NOMINAL Pl_ _EDURES) _EUSO_.S_T_O_

(BIqED DSO/OTO,
09:00

m

I ORBI

10:00 -

pR[-SLEEPACTIVITY PRE-SLEEPACTIVITY pR[-SLEEPACTIVITY
(ORSDPS,CR_SVSl (OReOPSC_E_SVS) (OReOPS.CRE_SYS_

ll:O0"

IO_m I_

12:00 ,_
3-61 FLT PLN/60/FIN 12/I4/9
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'o MET A, STS-60 (FD 07)
_. CONT UAYOOST CDR PLT MS1 HCC
_COVERAGE 20:00- _

URINE/SALIVA COLLECTION I --
AI(B1) (BMED DSO/DTO,AUTO/VERN POSI .3LEEP ACTZV]TY

N e -- / (ORB oes, CREN SYS_! D N IORBI |
L A e ..... ." POST-SLEEP ACTIVITY GN2 FREEZER/SAHPLECOOLER

]_]- S T (ORB OPS, CREW5Y5) (ONED OSO/IDTO,
]_T'_ CATHETERPLACBqENT_IASELINE BLOODCOLL (SUBJ) URXNE/SALXVACOLLECTION

(BMED DSO/DTO, US(202) (BME_ DSO/OTO. /
BROHIDE INGESTION ( ;HED DSO/DTO, DSOZOZ) POST SLEEP POST-SLEEP ACT|V]TY

CATHETERplACEMENTrBASELINE BLOODCOLL (OPER) J (ORB OPS,
21:00- (BMED DSO/DTO, P__ _ FC PURGE- HANGAL

(ORB OPS, EPS)

/

POST SLEEP POS_ SLEEP

I I

_yR ]MU AL]GN ATT I
STAR PAIR (AI) BLOODPROCESSING

A/AUTO/VERN ,nit NNVR at SS (BHED DSO/DTO. /0_

BN IORB-_ [HU AL|GN - S TRK (ORB OPS) _ (OPER)
L OH , ,a___j, HNVR (TRK) -ZLV. u�J�s�(BMEDDSO/DTO.

22:00- A/AUTO/VERN Intt TRK

PVP (SUBJ) SUPPLY MATER DUMPUSING FF.S _p_ (OPER)
(BMEDDSO/DTO, D_K 202) (ORB OPS, ECLS) step 1 (BMEO DSO/DTO, US(202)

_ 1T1-
t/ I _ CORRoPs._eL_(1s.,.) i
L I INTAKE/EX LOG (USO 202) |

[ InspeclL OCACftlter (clean as req'd)[

i POSToSLEI_ ACTIVITY I P/TVIS SETUP &OPERAT]ONS (15 Hfn) |
Y (ORB OP! _ I -(PHOTO/T¥, _J_ I

23:00 _ POST-SLEEP ACT]VITY
POST-SLEEP ACTIVITY tuKu uv:)

DO not perfom (ORB OPS CREMSYS_SUPPLY WATERDUMP

M IORBI "

_i PGSC UPSET MONITORI (DTO 656|Exit PGSC MEN EVT HON DISK STATUS MONITORING CPCG, NON PR_)Follow Instructions on screen

_A_XFEe
006 ' (ORB OPS, PGSC) PGSC UPDATES

00:00- _ ASC-3
3-64 FLT PLN/60/FEN 12/14/93
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D' HF'T ', STS-60 (FD 07)
_ CONT OA¥0O6' MS.Z. NS.3 MS.4 MCC

COVERAGE 04:00 ""

blNTN :
¥ A S H : ILEAL MEAL HEAL

• _ CREWCONF CREMCONF CREMCONF

.:oo I I IBPN TE_INATION

DRYING BOX DEACT
(DUED DSO/DTO, _ (BPL, NOMINALPROCEDURES|_amnle,_ 36-40

G SETUP ANDACT "
T OPAOUEGROMTH

S iORB----_ _ (OPER) (SEF, NOMINALOPAO PROCEDURES)

/ C : , --,._..._, (BHEDDSO/DTO,,

i]]lx M B $ -

SlD

OKN (OPER)

(BMED DSO/DTO, _

P/TVll SETUP l

IORS'---'_ _ (PHOTO/TV, GBA: BREHSAT)

?,_ .("_°(so,a,°s°/°'°_ I
S i 07:00- (BMED DSO/DTO, DSC201} P/TVI1 OPERATIONS

(PflOTO/TV, GBA: Bf MSAT) EX RCiSE

TV (TDRE)

DOWNLOADDATA

0J_ (SUBJ) (ASC-3, NOMINAL f )CEDURE5)

(BMED DSO/DTO, _ EX RCISE
/08:00

3-69 FL PLN/60/FIN 12/14/9.



; flET , STS-60 (FD 07)
_. CO.T DAYOO6T CDR PLT MS1 MCCCOVER_ _:OO- "_

A,(,I). I
AUTO/VERN,

PRIORITY I_dRDNGROOPB

(ORB PKT, PRIOR PMRDN)
CABIN TEHP SURVEY (DTO 6641

(ORB OPS FS, DTO 6L_.)

!C _ STATUS MONITORING (CPCG, NQI4 P_CISTATUS CHECK (ORSEP, NON[HAL PROCEDURES1

_i 09:00- PRE-SLEEI ACTIVITY
(ORB OPt, CREH SYSI

DO not perform
SUPPLY MATER DUMPi

06 UHF HQOE ° OFF
PRIVATE MEDICAL CONFERENCE

I
fiR IIIIF MfN_E . _PIX (or a, r@nd_

D HNVR [HU ALIGN ATT ' -

s ST,RPAIR(AO ____ "_
S A/AUTO/VERN Inft HNVR at SS R: Stow urine and elood_

Samples in GN2 F
10:00- IHU ALIGN - S TRK (ORB OPS) prior to SLEEP

_. HflVR (TRK| -ZLV.

�d 014-270õb�øK
‹�A/AUTO/VERN 1[nit TRK

PRE-SLEEP ACTIVITY

(ORBOPi. CRE.SVS)
V PRE-SLEEP ACTIVITY
T (ORB OPS CREMSY5_

S Do not perfom 1
SUPPLY MATERDUMP

11 :OO"

PRE-SLEEP ACTIVITY
(ORE UPS,

!
0
S

12:00
v_ v_

3-70 FLT PLN/HO/F]II 12/14/93
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T A
o t4ET , STS-60 (FD 08)

CONT OAY006_ CDR PLT MS1 HCC
20:00- "_

URINE/SALIVA COLLECTION I --

kl(B1) (BHED DSO/DTO, IAUTO/VERN
/

POST-SLEEP _(BNED DSO/DTO, DSO 202) (ORB OPS
POST SLEEP

I
SUPPLY/HASTE MATERDUMP

(ORB OPS, ECLS_Intt Haste Dump SUPPLY MATER OUMPUSING FES

HiD_ N I ORBl-- Dump Tank to S_ (ORB OPS. ECLSI step 1
L A 9 J]oql URINE/SALIVA

(BMEIDDSO/DTO. DSO 2021
C

_S 21:00-

POST-SLEEP ACTIVITY
D (ORB OPS, CREMSYS)

S POST-SLEEI ACTIVITy
(ORB OPS

SUPPLY/HASTE MATER POST-SLEEF ACTIVITY
(ORB_PS. ECI_ (OReOPS
Terminate Haste Dump

22:00- M_IVRIMU ALIGN ATT IFID08 EZ ACTIVITIES: J
STAR PAIR (A1) I cpAops(oReops._(is mn) I
A/AUTO/VERN Intt MNVR at SS ] INTAKE/EX LOG (OSO 202) I

N C IORB-----_ ]HO ALIGN - S TRY (ORB OPS) | Inspect OCAC filter (clean as req'd)l
] I T N | P/TV15 SETUP & OPERATIONS (15 Hln) J
) L S H i :: :'_ ; HNVR (TRK) -ZLV. +YVV" TG-2 BY'3 0M-270 I (PHOTO/TVe LITE)

N'LI I
APU STEAMVENT HTR A_T

• _- R2 _LR CNTLR/HTR(three) -B
L I POST SLEEP PHR (three) -ON

SUPPLY MATERDUMP USING FES
0 O T (ORB OPS, _ Perfom Step 2 w/FES reqd

HINDOM IMPACT OBSERVATIONS
- S DSO 3261 STATUS MONITORING PCG,T 23:00- PADN SETUP (ORB OPS FS. I)EACT CPC_ 41 PMRRI_I ¢ IDr_ nar_a vE¢n

1]. (ORB OPS, PGSC) (CPCG, _ Step I PGSCUPDATE_.GALLEY MATERCOLLECTION

(BNEO DSO/DTO,, _ (BNEO DSO/DTO,SALIVA COLLECTION (BMEO DSO/DTO. /
SALIVA COLLECTION (BMED DSO/DTO, DSO 202_ rUM (SUBJ)

AI(B1) RCS flQT FIRE TEST RCS HOT FIRE TEST (BMED DSO/DTO,

INRTL/VER (ORB OPS, RCS) | (ORB OPS, _ I /AUTO/VERN Cnnfia I)AP: A/AIITO/VFRN Cnnfla hAP-. A/AIITNIVERN
-- FCS CflECKOUT" " FCS CRECKOUF" " PCMMU

C IORBi -
S T ..... (ORB OPS, _ (ORB OPS, GNC_ 161/103

• _ 007
00:00 -

___ -_ ._ _ ._
3-74 FLT PLN/60/F]N 12/14/93



' ' STS-60 (FD 08). NET 1
_cDuY DAY006_ MS2 MS3 MS4 MCC

COVERAGE 20:00_4 _(SEF, _ --
POST-SLEEP ACTIVITY

(ORBOPS_C3JEN__
URINE/SALIVA COLLECTION

(BMEb DSO/DTO. DSQ20Z)

OLW]NGESTION (eMEE DSO/DYO, P_,SD_ZQZ3

N
21:00-

S POST-SLEEP ACTIVITY POST-SLEEP ACTIVITY
(ORS OPS, CREWSVS) (ORe OPS, CREWSVS_

POST-SLEEP ACTIVITY
(oRe OPS,

22:00"

FD08 EZ ACT|V[TIES: J

_ i _(ORBOPS. CREMSYS)(ISMfn) J[NTAKE/EX LOG (DSO 202) J
Inspect OCACfflter (clean as req'd)l
P/TV15 SETUP & OPERATIONS(15 Mln)

(PHOTO/TV, LLT_

PSB MONITORING (PSB, NOHENALPROCEDURES) SALIVA COLLECTION (]MED DSO/DTO,
23:00- 04 DRIVE I DISK EXCHANGE TEmINATE SAMPLEPROCESSING NEUROSETUP

(SANS, NOMINAL PROCEDURES) (SEF, NOMINAL OPAOPROCEDURES) (BMEODSO/DTO,

/CABIN TEMP SURVEY (DTO 664)

(ORB OPS FS, _ _ (OPER)
RCS HOT FIRE TEST DOWNLOADDATA (BMED DSO/DTO, O._

(ASC-3, NOMINAL PROCEDURF.S)

(ORSoPs._ IJ [ /FCS CHECKOUT

(ORB OPS, GNC}

007 J EX RCISE
00:00 - '

3-75 FLT PLR/60/FIN 12/14/9



MET STS-60 (FD 08)
CO_T OAr00XT CDR PLT MS1 MCC

60VERAI OD:O0- _
FCS CHECKOUT FCS CHECKOUT _ (5UBJ) --

v-T T AI(B]) (ORB oes, _ (ORB OPS, _ (_ED D$O/DTO.

T C .L c INRTL/VERI_$ T N " AUTO/VERN
S H OKN (51i_J)S

| (BHED D$O/DTO_

P_q _ERD_N P(_qHIJ
(ORB OPS, N URINE/SALIVA COLLECTION 188/103

STATUS CHECK (ORSEP, NOMINAL PROCEDURES) (BMEb D$O/DTO. _ ELECTRODEDOFF (BMED DSO/DTO, DSO 201)
/ VHN(OPEn)

01:00- (BMED DSO/DTO, 0__ 2011
AUTONOHIC& GASTRIC FUNC ODRF

u H (_EDOSO/DTO,OSO201)TA
SWV IORBJ

(BHED DSO/DTO, _F. 1_
L> A;2 APeUTRGG/FU(three) - A AUTO

o n OT..CT Ex.c,s(PLOPS, _ 3Sn Perform steps 1 & I o_ (oPen)

(BNED DSO/UTO, _

]- 02:O0-

RCISE VM (SUBJ) V_ (OPER)

EX (BMED D$O/OTO, _ (BNED D$O/DTO. DSO Z01)

IH -- I f• A IORBI
;W :::::

rLT T_ 03:00- MNVR (TRK) -ZSI (G-514}

i B _ $ TG-4 BY-3 014.270A/AUTO/VERN(03: 00) In1 t TRK
;U ]_ (AI)B4 When tn ATT. DAP: B4/AUTO/VERN
- AD AUTO/VERN DATA OFFLOAD

._K (ORSEP, NOMINAL PROCEDURES} OKN (SUB,l) _ (OPER)

AI(BI) Ch_na_ DAP R tn HI
AUTO/VER! " NNVR-(TRK) -ZLV..t-YVV

TG-_' BV-3 0M-270

A/AUTO/VERN In1 t TRK ELECTRODEDOFF (BNED DSO/DTO, I_
- 04:00

3-;_6 FLT PLN/60/FIN 12/14/93



MET A STS-60 (FD 08)
_CONT DAY007T MS2 MS,3 MS4 LMCCgO'ERiE ,,_

_-J_I'T DO:DO- I -

AI(B1) FCS CHECKOUT I
r c _ _ AUTO/VERN (ORB OPS,
;TN,'
:_H _ (OPER)

S (BMEODSO/DTO, DSO Z01)
[
) EXERCISE

E

(Bt4EDDSO/DTO,
(SUBJ)

01:00 (BMEDDSO/DTO, I)_(_ 201) (SEF, NOMINALOPAO PROCEDURES)

H H EXERCISE

TA _ !,

S WV I ORBI URINE/SALIVA COLLECTION

iI[T :--_: (BME[DOSO/DTO, ___.Z.)

STATUS CHECK 13- NOMINAL PROCEDURES)

(BMED DSO/DTO. _ TERMINATE sAMPLE PROCESSING I]_ OZ:OO- (CGBA, NOMINAL PROCEDURES)

/
GAP 14-16,41-48

P/TVO5 SETUP

( PHOTO/TV,ELECTRODEDOFF (BMED DSO/DTO, DSO 201)
PAO VOICE CHECK/EVENT PAOVOICE CHECK/EVENT -TV (TDRW)

TV at TDRW MONITOR TV at TDRW PAO EVENT

I H -- J (SEF, NOMINALOPAO PROCED_IRES)
r A lORe I I (}LITERLOVER CLOSING;w (SHoes,V_LEEE_)B.T_L

J.TI t GAS ACTIVIT]ES GRiP O
" V 03:00- (PLOPS,

Note: -ZSI req'd for G-514

B _ S : DOMNLOADDATA
; O l- ' EXPERIMENTDEACTIVATION
-A O (ASC-3_ NOMINAL PR)CF.JDURES)

EXI RCISE

GASACTIVITIES GROUPE (PLOPS,
OUTERCOVEROPENING

(SN OPS,
- 04:00

3-77 FLI PLN/60/FIN 12-_'_





MET _ STS-60 (FD 08)
CONT OAY007T tlS2 MS3 MS4 NCC

04:00--_ _ (PERSONALCONTACT) VOICEOPS (PERSONALCONIACT) --
(PLOPS, SAREX-C)CONTACTP3.W6 (PLOPS. SAREX-C)CONTACTP3.N6

RISE-O4:O7 SET=04:I6 RISE-04:07 SET-04:16
VOICE OP_ CMPlT . FIARIE PACKFT VOICE OP_ CJ4PLT- E IARLE PAC[FT

N
_AL

C HEAL MEALTN

I_SU

E[i 05:00- GAS ACTIVIT|ES GROUPF (PLOPS, _
(BNEO OSO/DTO.

E

(PLOPS, GAPC} VHH (SUBJ)
DEACTCPCG#1PWRBKLS PGN (m4EDUSO/UTO,OS02_O_L)

(CPCG,
i

p/TV04 SETUP (CABIN STOWACTIVITIES) I
(PHOTO/TV. _ COU_LETEAND DEACT TV (TDRW)

/ (SEF. NONINAL OPAOpROCEDURES) (CREWCNTRL-

G _ I ASC-3)

T _ ERGOHETERFINAL STOW(BMED DSO/DTO. DT0670)

06:00-- MOOULETEARDOMN

(SH EH, _ tOOWN_ _ ($UBJ)

• 5 I-IH:sINT_ _ : (BNED OSO/DTO, T

£_T 04 DRIVE Z DISK EXCHANGE

B 05 DRIVE 1RCDG DISK
D (SANS, NOMINALPROCEDURES)I ELECTRODEDOFF (BNEO DSO/DTO,
A _ (PSB, NOHINAL PROCEDURES) _L_P_P___S__O_[

(BMED DSO/DTO. p_

07:00- JoCABIN NFIG/STOW CABIN CONFIG/STOM

CABIN CONFIG/STOW

C
T CHANGETAPE IN CAHC]RDERor STOWIF RECORDINGCNPLT
S

CABIN CONFIG/STOW
T 08:00 I
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' ' STS-60 (FD 08)MET
E_.kCOflT DAY 007 T M_..Z MS3 M.,_4 MCC

_ERAGE 08:00-- _

v_t
ITN
Je i

CABZN CONFi/ST_ CABIN CONFiG/STOW

D

G CABIN CONFEG/STOWS I ORB_

11171_ AS time pem|ts perfom AS time pemits perfompRE-pEORBZTPRE_ ACTIVITIES [] PRE-DEORBIT PREP ACTIVITIES []

J
09:00-

i KU-BD ANT STOW (OR OPS,

PRE-DEORBIT PREP ACTIVlT|ES

STOWOUICKDONNASK$
AIRLOCK CLOSEOUT

Remove loose ltm stored in Atr]ock
10:00 Perform AIRLOCK ENT & SWVERIF

(9EORBIT PREP. ENT SM LIST?_VER[F)

!! SEAT INSTALLATION

,°,,,,,II1HI --

(ORB OP$_ CREWSYS} (ORB OPS _ (ORB oe$,
H
T

S 11:00 -

I ] ORB i
o izx_I\
S
3- 12:00 _
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o MET _ STS-60 (FD 09)
BAY007 ' CD.,R PLT MS..,1 MCC

'°:°°- I I I -Allel)
C AUTO/VERN
S SLEEP" SLEEP SLEEP

URINE/SALIVA COLLEC!I_

(BNEb OSO/OTO, _ POST-SLEEP ACTIVITY(oReoes.CeEWSYS_

/ URINE/SALIVA COLLECTION "
(BMED OSO/OTO, 050202)

M 21:00 -_FUEL CELL

TA _ 1IT___.._J POST-SLEEPACTIVITY

T (ORB OPt. CeEW SVS_
C IS

DO not performSUPPLY WATERDUMP

"D

"" POST-SLEEP ACTIVITY
22:00 POST-SLEEP ACTIVITY (ORB OPS CREWSYSI

06 UHF MORE - OFF (ORB OPS CREH SYSI
PRIVATE MEDICAL CONFERENCE /06 IIHF 14(_E - _PLX (m _ rpndl

• " DO ,ot perform
SUPPLY WATERDUMP

C V -- EZ ACTIVITIE_ BEFORELEAVING FLT PLN:
I x. _ iore,
5 I n 3 IlZJJ _ Rcd NET on bottle

[_ FLUID LOADING PREP
POST-SLEEP ACTIVITY Fin 6 drink containers with

L_r T (ORB OPS. CREMate.) 8 oz H20 each (per person)
.C Z3:OO- /

5

WINDOWIMPACT OBSERVATIONS PRIORITY PWRUPGROUPB STATUS MONITORING (CPCG.
(ORB PUT. PRIOR PWRDN)(ORB OPS FS, _ Steps 1,2,7

/ GALLEY MATER COLLECTION
(BNEO OSO/DTO.

OO8 MNVR IHU ALIGN ATT
STAR PAIR (A1)

00:00- -- A/AUTO/VERN In!t MNVR at SS (SX OPS, DEACTIVATION)
3-_ FL_PLn/60/FIN IZ/I4ig_



:' MET _ STS-60 (FD 09)
cO_T D_TOO7_ XSZ HS3 HS4 xcc_eOVERAGI

., ! i i
I 5LE P $LEiP SLEEP

POST-SLEEP ACTIVITY

(ORB OPS1
21:00" URINE/SALIVA COLLECTION

N . (BMEIDDSO/DTO, DS(202)]B N
LON IORBli
T AS ::;"_'_---J

TITT

s J-/.
I

JD

, pOST-SLEEP ACTIVITY pOST-SLEEP ACTIVITY
- 22:00 (ORB OPS _ (ORB OPS,

POST-SLEEPACTIVITY
(ORB OPS

IN. ! IORR_
S I " _ I]_,_::_:J- EZ ACTiViTIES BEFORELEAVING FLT PLN:

Rcd MET on bottle

_r_ ! FLUID LOAD[NGPREP. 23:00- Fti! 6 drink containers with
S B oz H20 each (per person)

Il
0
S

PSB I_K)NITORING(PSB_ NOMINALPROCEDURESI RE-ENTRY HOOE (3_1_IL_, NOMINAL PROCEDURESI [_
(INNUNE, NOMINAL PROCEDURES|

O8 DEACTIVATION I
(SANS, NONINAL PflOCEDURESI _ $OR/F DEORBIT PREP

P/TVO7 SETUP i. (PLOPS, CAPL) (SOR/F, NOMINAL PROCEDURES)FAN CLAMPREPLACEMENT
008 (PHOTO/TY, _ SHDEACT (SHOPS,

00:00 (SN OPS, DEACTIVAT[ON| ,_
3-85 FL! PLN/60/FJN 12/141_
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CONTINGENCY
TIMELINES

MINIMUM DURATION FLIGHT (MDF) TIMELINE

The timelineassumesan MDF isdeclared no later than 0/23:30 MET andis designedto allowWSF to accomplishtheir
missionsuccessMBE growthobjectiveswhiledisployed. The orbitermustbe maneuveredto the WSF deploy attitudeand
all contaminationsources(withthe exceptionof the SEF transparentvacuumventvalve) must be isolatedby 0/23:30 MET
to supportWSF unberthat 1/00:35 MET. The nominaltimeline may be usedup to the point of MDF declaration.

WSF
WSF release is scheduledon orbit 19 (_- 1/03:45 MET) with grapple on orbit35 (_-2/03:45 MET) fora totalof 23.5 hours
free flighttime. AnORB 19 release assumesWSF ram cleaning is oneorbit and WSF unberthoccurs 30 minafter the
initiationof the GG attitude. The Plume Impingementtest and CHAWS operationswill notbe performed.

SPACEHAB
Spacehabventingmay occurduringtheWSF missionafter Release +2 hours (1/05:30 MET). The SEF transparentvent
valvewillbe allowedopen anytime duringthe missionso longas itonlyequalizes the SEF vacuum (no real venting). The
16 hoursof SpacehabCategory 1 objectiveswillbe scheduled per FR A6.5-1.

JOINT SCIENCE
High priorityJointScienceoperationssuchas the FD1 and 2 metabolicsand FD1 VHM will be protectedto the extent
possible. Other JointScience desiressuchas FD2 VHM and any FD3 activitieswillbe scheduled as time permits.

COB
ODERACS andBREMSAT deployare scheduledas time permits postWSF retrievalon FD3 (orbits36/37) withno
considerationforoverflightconstraints. CAPLoperationswill continuethroughoutthe thirdflightday.

4-2 FLT PLN/6OiFiNi



I FLIGHT: STS-60 I EDITION. MDF IPUB. DATE: 12/14/93
10 11 12

MET:OOO .2 , .1, , 10 , -9, , -a, , -t , -_ , -_ , -_ , -_ . -2, , -1, , 9 , _ , _ , ] , I ' _ ' _ ' " ' _ ' I? ' ' ' '
R S POST ]IS S-HAD H L PHE L P SL EP

FD 1 MEAL TNE VESTIB PS

;,...o, /t 1i I I I , I , I , I , I i I t I , I , I , I , _ , R, I I E , I • I
)AY/NIGHT

ORBIT I 2 I 3 I 4 I 5 I 6

RMS POSN
NBE RUN
NOTES: 0 CAPLACT • SANS ACT

MET: OOO 12 13 14 I5 1G 17 118 19 20 21 22 213 (_ _. _ _1 _ _; _ I_ 10 11i I , I , ,I , I i I i I r I I I I I I _ , , , i i i i i i i l i i

HCl
--METABOLIC OP N S A

F WSF RELEASEFD 2 SLEEP POST SL SPACEHABOPS PRE SLEEPOP$

,,, I.I,I= ,I°H I,, IBSI- o.i I i I I I i I l I I / i , I i G I i I i I , I I J I I I t
DAY/NIGHT I I I I I I I • • • • • •

ORBIT I 9 I 10 I 11 t ZZ I I3 I 114 I 15 t 16 I 17 I le I I9 I ZO I 21 I 22 I 23 I 24
ATT '-ZLV +YVV ! I -ZLV +YVV"--_GG NSE UP BAYNORTH I -XLV +ZVV

RIdS POSN PORT RANI I STBD NBE
HBE RUN TO DEGASt-_I---DEGAS --_I-T/I -_RUN 1
NOTES: /, FC PURGE X LATEST MDF DECLARATIONTIME

Ip 14 15 16 17 1p 19 21 22 213 O _ , _ , _ , _ , _ , I , _ _ , ? , 10 , 111 , 1MET:001 B I I I l I I l I l i I _ , I , , , I ,
_, a YeAR" l,_ I
NC2 Tt GRAPP_'I[] I I DUMP I BREHSAT/ •

FD 3 SLEEP POSTSLEEP RENDEZVOUS DEPLOY CABIN STOW SLEEP 1

/I 711 . FVESTOPS--
I I , I ViENT'INGIOI_ ' I I I , I ' I k , i ' I I I , I I ' II '"hi I I I , ' ' , ' , , , 'DAY/NIGHT _ i • • • I • • • • • • • I I

ORBIT " 25 I 26 I 27 I Ze l 2R I 30 I 31 I 32 I 33 I 34 I 35 J 36 I 7 I 3e I 39 140
All -XLV ·�d�RENOEZVOUSI -ZLV _B/O _-ZLV +YVV

RMS POSN
MBE RUN -T/I -t---RUN 2 I-T/I -f-'_RUN 3 I I
NOTES: o PJ,IS PWROR o PRE SLEEP

MET: 002 12 13 14 1S 16 1( 18 17 20 2] 2_ 213 _ ] _ _1 4 _ I_ 7I I_ ? 110 11

PRE I I I I ...... 1o,t4/FI'L..... ''UB,L LDEi ' I '

FD 4 SLEEP POST SLEEP I N DEORBIT PREP It R W

SLEEP N _ EUN B/

ORBIT 40 I 41 I 42 I 43 I 44 I 45 I 45 I 47 I 4e I 49 I SO I SZ I S2 I S3 I S4 I SS I
ATT -ZLV #��Z�iI -ZLV I -XSI I I O/O BURN"--tENTRY I

RMS POSN
MBE RUN
NOTES: 0 IF-PC SlOg &KS/

4-3 FLT PLN/60/FIN 12/14/93



WSF 1-DAY LATE DEPLOY/RETRIEVE TIMELINE

This timelineassumesa nominal missionuntila failure causes a deploy wave-off until FlightDay 4. Twodays of WSF
deployedoperationsare preserved. Attemptswillbe made to minimizeimpactto the nominal Flight Plan. ODERACS
deployoccursone orbit later than nominallyscheduled (Orbit98) dueto CHAWS operationsso a separation burn is
required. The limelinereturns to nominalafterODERACS deploy on FlightDay 7. If WSF battery margins preclude48
hoursof deployedoperations. Rendezvouswillbe scheduled FD5 and the timeline returnsto normalat that point. The
timelineuses the Rotated FRR trajectory.

4-4 FLT PLN/60/FIN I



JFLIGHT: STS-60 IEDITION- WSF ONE DAY LATE lPUB. DATE: 12/14/93
2 1 0 9 7 _6 -5 -4 -3 - -1 2 l 9 10 11 iZMETiBBB _)_ .)_ ". ._ .. ....... I2 ' ' , I_ , _. , ! , _ I _i I_ _ '

" " "in','°l I0' l i I)l JFD 1 . - ,.ac,l.,vn ,. VESSTIH_BB_psS PRE SLEEP SLEEP
Cl 2 H TCN k O
HN . BA E E AS O • P

DAY/NIGHT I 2 I 3 n 4 I s i 6 I 7 I 8
ORBIT 0 57.0/190x190 • CPCG SETUP

NOTES: e CAPL ACT • SANS ACT• GROUPn PNRDN • 3-DHA ACT

HET:OOO 12 13 14 15 16 17 18 19 20 21 22 23 0 1 2 _ _ , _ , (_ , 7 8 , t 10 11 12

, ,,iLJ----------HETABOLIC_ OPS_ J,, 1t111PRE PRE

FD2 SLEEP T SL I VESTI HEAL S-HAB/ VESTIB OPS•./v P E LEE SLEEP SLEEP

 L:!c'lJL ..DAY/NIGHT , ' t ' , ' t ' _ ' t i ' k ' ' '| _1 ' • •

ORBIT 9 I lO 11 " z2 1 13 I 14 I is Is I i7 / 18 I 19 I 20 J 21 23 24

• • • SANEXs_Ju_• SANEX(eOISE,IO)
• RPL ACT • ORSEPACT

NOTES: • SEF TRANSACT
• SAREXTEST

13 14 15 16 17 18 19 20 21 22 23 O I Z 3 4 5 6 7 8 9 10 11 12
NET:001 / I I , I , I * I i / i / p / ," / i / i / i / i I i / i I . I

' .......... [ ' _ I''1 sOI.,I(RELIWIN_SIEANLVl"FI--_ FZ--'tIIe.
FD 3 SLEEP POS N WSF *QELEASE/SEP I SIPER[p

, '' ' ' [' I ' " 1 J t ' , _ i |J•'_ V A*DI_NTIt----_i t ] r J ' ' ' '

DAY/NIGHT• m m mm mm • • • • • m • • • m mORBITi 2st 2_ i 27 t 28 e 2, i 30 i 3_ t 32 t 33 i 34 _ 35 t 3G _ 37 J 38 I " I'0
e DTO 700-7 SETUP 0 GROUPB PNRUP w GNP B PWRDN

NOTES: • PASSIVE ACCEL • RE-BERTH• RHEEDOPS SS-2S

MET" 002 12 13 14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 S 6 7 8 9 10 11 12

• I I I I I I I I J t f I , I , ! , t , / , / / / I I i I / t / I / , I , I ! .! . ! ., . ;
I , sz_ IwGI)oI,.1(RELklNDO_IEARLYJ _-1'_ h[2--I F3-I I_ I I I

FA F B S-HAB S-HAB PRE PRE L

FD4 SLEEP POS/ IHU il !_---_-_I_R_vITCL_ADIENTREVES.TI FISF RELE,4SE/SEP_ / VESTIR _PS J R_/SLEEP/IHU/LEE / PEE

m m n m m m m m m m m m .
43m - I ,_ _ - I 47 I ,u I ,, ) so I si I ._ I - I _4 I ss '

ORBIT 40 t 41 t 42 _ • SAREX • PASSIVE ACCEL • SAREX AUSTRALIA BRIL,GE (MARS.PA)
@ GROUPB PHRUP 0 GROUPB PWRDN

• NOTES: MOSCOI¢SCHOOL•RHEEDOPS 0 HBE RUN 14-_ FLT PIN/GO/FIN 12/14/93



FLIGHT: 5TS-60 iEDITION: WSF ONE DAY LATE IPUB. DATE: 12/14/93

n I i I , I , I , I , I , I , I , I , I , I I I i I
NC2

SLEEP S_SETI sLP_ESTp S-HAD/ VESTIB OPS 141 . S-HAB/ VESTIB OPS SLEEP I SLEEP

'OAY/N,G.T''"--'' '--'' 'i' 'i' '"Z"' 'i' 'm"',= 'm' ' '-' 'm' ' i""m' ' I
oRBIT S6 I S7 I _ I S9 I 60 I 61 I 6z I 53 I 64 I eB_E_ml. ;6 I 67 I 68 / 6g I 70 / 71 I

• MBE RUN2 • HBE RUN4 e MBE RUN 5

NOTES: • SEF TRANSDEACT • CERL-! ACT

,,,ET,OU,_1, , 1",,, 14,, ,_ , l_ , 't , ,o,, ,,, , 'P , '7 , ',2, ',3, 9 , t , _ , 1 , i , _ , _ , I , _ , ? , Ip , 11, ,:,

,o,,I " "' T, v.,
FD 6 SLEEP I SLEEP RENDEZVOUS WSF PLUNE II4PING I PRE SLEEP

_'--S-HAB OPS_ E_ _ _s O_RNITE PARK-_
, I n I iR) I , I , I , I A I i I • }0 , I 10 10, I il I , I i l , 18 J I I IIQn II : |I

DAY/NIGHT • " " " " " " " " " lid -- -- -- -- --
O_IT T 7z I 73 I 74 / 7s / 76 I 77 I 78 I 7s I oo I el I ea I 83 I 84 I 8s I e "

e HBE RUN6 e NBE RUN 7 • CERL-2 ACT O RUS PWRHP
NOTES: I! GROUPB PWRUP 0 TERN HBE OPS & OA BURN

• ASC-3 ACT e CERL OEACTI) GROUPB PWRDN

NET:BOS 12 , t , I,13 14 1_ , 1_ , I,17 1_ ......17 210 21 2_ 213 _ , t ' _ ' : _ A' _ t _ , 7i , _ ,, __ 10 111 n 12

NE I 'RE SLEEP

RNS OVRNITE PARK TR
gll , llP, I , I ,llOn "I P, II i t ,

1 II

, _, I --I , ; , , , _ . , ,,,, I., H
DAY/NIGHT _ _ _ m m m m n m m m m n

O_XT I _ I S9 I 9U I 91 I ge I " I 94 I 9S I 9G I P7 I ge I 99 I 1DO I __O_I "
• ,T_IIREX(CHARITON,IA) • GROUPB I_RI_I

• SEF OPAQUEACT
NOTES: O APE/CHAWSOPS • GROUPB I_RUP

R APE AIR GIOM CAL A APE/CHAtd_ nPS

10 11 1
MET:O06 12 13 14 15 1_ 11 118 17 2 21 22 9'_ I_ , l , _ n n Z_ , _ 7 I_ ' ? | 'n I i I i I I I , _ ' , I n o ) , I l I . I I

!.R!P S-HAB/ PRE

FD8 SLEEP INU ciel S-HAD/ VESTIB OPS NEA V e CABINSTOW,I_S:lx_ SLEEP
it!

,, ,, ,, ,,, , I, _, ,,,, • ,,,, J, ,,, ,,1,,•,, ,,,,, I_,1,,, ,
DAY/NIGHT n _ _ li _ _ _ n _ ' _ _ _ _ _

,11 / 112 I 1c3 I 114 / .s I z16 1 _17 11B
ORBIT 103 J 104 I 105 J 105 J 107 I 10 | i 109 j 110oS-IIAEJ VESTIB OPS _ _ 5C-3 DEACT• cPC6STOW

NOTES: SAREX (SIDNEY.HE)• •• SEFsARiFxOPA_UFSTOWOEACT• 1400ULETEARDOWN
• mSEPP[._CI

4-6 FLT PLN/60/FIN 12/14/93



[ FLIGHT: STS-60 [ EDITION: WSF ONE DAY LATE IPUB. DATE: 12I_93

MET: 007 _ _ 7 g 10 ; i 1Z

ORBIT 125 126 I27 I_8129 I_
• GROUPB PWRUP V LNDG 8/05:32

• SANS OEACT V B/U LNDG 8/07:07
NOTES: e CAPL OEACT

MET:008 14 15 17 18 19 20 21 22 23 7 10 11 IZ

FD

ORBIT

NOTES:

MET:OO9 13 14 16 17 20 21 9 11 12

FD

ORBIT

NOTES:



WSF NO DEPLOY TIMELINE

This timelineassumesa nominalmission untila failurepreventsWSF from being deployed;therefore, all WSF MBE growth
runs mustbe doneon the RMS. The WSF will be re-berthed each morningto allowfor 6 hoursof orbiter/Spacehab
ventingas required eachday. The timeline returnsto nominalpriorto WSF CHAWS operationson Flight Day 6. The
timeline usesthe Rotated FRR trajectory.

4-8 FLT PLN/60/FIN t



[ FLIGHT: 5T5-60 ] EDITION-- HSF NO DEPLOY ]PUB. DATE: 121/__93
NET : 000 -12

FD 1

2 3 4 S 6 7 8ORBIT
ATT

PJ4SPOSN
mE RUN
NOTES:

'°°°  i./i ai .--,I .--
19 20 21 22 23 24

l p,mPOSN
ME RUN

___ NOTES: a, FC PURGE

FD 3 SLEEP

ORBIT 25 26 27 28 29
ATr F GG NSE UP BAYNORTH

RMS PUSN PORT RAM CLEANINGi" t STBD MBE GROWTH
NBE RUN __ TO DEGASTENP I--'ISOURCE CELL DEGASI---f--RUNS I 2 --
NOTES:



[ FLIGHT: STS-60 ] EDITION: HSF NO DEPLOY _PUB. DATE: 12/14/93
NET :003 12 13 14 15 16 20 21 22 11 12

FD 5
ORB]TER& SNAB

t--f -ZLV +YVV I GG NSE DN BAYNORTH
1 ISTBD RAIql----PORT MBE
t TO DEGAS TEMP_SOURCE CELL

NOTES:

MET:O04 12 13 14 1S 19 22 23 2 4 10 11

NOTE: ONCEMBE RUN 7 [S COMPLETEREFERENCETHE I
FD 6 SLEEP POST SLEEP NOMINAL FLIGHT PLAN FOR ACTIVITIES AND ATTITIUDE I[NFOI_qATION AFTER HET 4/Z2:30.

ORBIT
AT]" "GGNSE ON BAYNORTH I I

RM5 POSN "PORTMBE GROWTH I
MBE RUN RUNS S 6 7 I
NOTES:

i

MET: 006 2

FD 8

ORBIT
All"

RMS POSN
HBE RUN
NOTES:

-- 4-1U FLT PL_I/50/FIN 12/14/93



The sectionsfollowingthisdividerpage willnotbe includedin flightcopies.



ATTITUDE TIMELINE
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Attitu tL_ne
HET/GHT MNVR OPTION DAP E/S REF AI'T/REHARKS EVENT

_ 000/01:12:00 NET TGT=2 AuA!ToIOSC O.ZOOIEARTH LVLH R= 0.00 -ZLV -XVV

AT 5.001R 360 P=180.00

_ 26:59 EV=3 DB
m_

P= 90.00 PRZ O0 RT 0.20 P 90 Y= 0.00 POST INS

_ 027/13:26:00 GHT Y= 0.00

000/03:23:00 NET INRTL R= 94.00 A1 DSC 0.200 SUN ISTAR PAIR D1 IHU ALIGN
38:15 HNVR P=324.00 AUTO OB AT 1.00 R 218 -Y: 106

Y=351.00 VERN OB RT 0.02 P 66 -Z: 214
027/15:39:00 GHT

52:15

3
000/03:45:00 HET TGT=2 A1 DSC 0.200 EARTHILVLH R= 0.00 -ZLV N.S.

59:09 BV:3 AUTO DB AT 1.00 R 0 P:180.00
P= 90.00 VERN IDB RT 0.02 P 90 Y= 90.00

027/15:59:00 GNT Y= 0.00
16:13:09 0H=270.00

4
000/08:30:00 HET INRTL R=220.00 A1 DSC 0.200 SUN SPECIAL PAIR IHU ALIGN

&4:17 HNVR P=224.00 IAUTO IDB AT 1.00 R 167 -Y: 12
Y= 54.00 VERN iDB RT 0.02 P 168 -Z: 19 -Z COAS CAL

027/20:44:00 GNT
58:17

5
000/09:05:00 HET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 -ZLV N.S.

19:56 BY=3 AUTO OB AT 1.00 R 360 P=180.00
P= 90.00 VERN DE RT 0.02 P 90 Y= 90.00 (SLEEP)

027/21:19:00 GIlT Y= 0.00 H20 DUHP
33:56 0N=270.00

5
000/22:15:00 HET INRTL R= 81.00 A1 DSC 0.200 SUN STAR FAIR A1 IHU ALIGN

29:32 HNVR P= 40.00 AUTO DB AT 1.00 R 180 -Y: 17
Y: 25.00 VERN DB RT 0.02 P 72 -Z: 21

028/10:29:00 GHT
43:32

7
000/22:35:00 HET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 -ZLV N.S.

&5:25 BV:3 AUTO DB AT 1.00 R 0 P=180.00
P= 90.00 VERN DB RT 0.02 P 90 Y= 90.00

028/10:49:00 GNT Y= 0.00
59:25 0H=270.00

B
001/08:55:00 HET INRTL R=185.00 A1 DSC 0.200 SUN STAR PAIR A2 INU ALIGN

09:08:15 HNVR P=205.00 AUTO OB AT 1.00 R 83 -Y: 21
Y=346.00 VERN DB RT 0.02 P 120 -Z: 17

028/21:09:00 GNT
22:15

9
001/09:15:00 MET INRTL N=181.00 A1 DSC 0.200 SUN HUO +X: 20 HUO CAL

16:27 HNVR P=198.00 AUTO OB AT 1.00 R 83
Y=330.00 VERN OB RT 0.02 P 103

028/21:29:00 GHT
30:27

10
001/09:35:00 HET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 -ZLV N.S.

43:52 SV=3 AUTO DE AT 1.00 R 0 P=180.00
P= 90.00 VERN DB RT 0.02 P 90 Y= 90.00 (SLEEP)

028/21:49:00 GNT Y= 0.00 H20 OUHP
57:52 0N=270.00

11
001/21:25:00 HET INRTL R: 13.00 IA1 OSC 0.200 SUN STAR FAIR B1 IHU ALIGN

35:16 HNVR P=152.00 AUTO DB AT 1.00 R 221 -Y: 43
Y=549.00 !VERN iOB RT 0.02 P 105 -Z: 44

029/09:39:00 GHT
49:16

12
001/21:45:00 HET TGT=2 IA1 iDSC 0.200 EARTH LVLH R= 0.00 -ZLV N.S.

59:58 BV=3 !AUTO lOB AT 1.00 R 0 P=180.00
P= 90.00 VERN IDB RT 0.02 P 90 Y= 90.00

029/09:59:00 GNT Y= O.OO I
10:13:58 0N=270.00 I

*** ALL ATTITUDES :N NEAN OF 1950 *** -2 FLT PLN/bO/PIN
*'* PYR EULER SEQUENCE *'*



MET/GMT RNVR OPTION EF ATT/REMARKS EVENT
1

001/22:45:00 MET TGT=2 B3 DSC 0.200 EARTH LVLH R=276.52 BIAS -XLV PLB N59:36 BV=5 AUTO DB AT 1.001R 5 P= 90.43
P=177.82 VERN DB RT O.02!P 178 Y=357.83 GG (FREE)

029/10:59:00 GNT Y= 0.18
11:13:36 OM= 83.48

{IN ATT AT SS)
Z

001/23:00:00 NET TGT=2 A3 DSC 0.100jEARTH LVLH R=258.00 RAM CLEANING
03:06 BV=2 FREE DB AT O.071R 270 P= 90.00

P=180.00 VERN DE RT 0.01P 180 Y= 0.00 GG (FREE)
029/11:14:00 GNT Y= 0.00

17:06 0M=102.00

3
002/02:35:00 MET TGT=2 A9 DSC 0.1OOEARTH LVLH R=280.00 MBE C/O

38:40 0V=2 FREE DB AT 40.0 R 127 P= 90.00
P=IBO.O0 VERN DB RT 0.04 P 180 Y= O.OO GG (FREE)

029/14:49:00 GHT Y= 0.00 USF RELEASE
52:40 OH= 80.00

RELEASE 2/03:50
4

002/03:25:00 HET TGT=2 09 DSC 0.200 EARTH LVLH R= 0.00 BIAS -XLV +ZVV
32:29 BV=5 AUTO DB AT 3.00 R 90 P= 90.00 I-Z TO USF

P=180.00 VERN DB RT 0.04 P 135 Y= 45.00 NC1
029/17:39:00 GMT Y: 45.00 I(SLEEP)

46:29 OR= 0.00

5
002/21:30:00 MET INRTL R= 81.00 A1 DSC 0.200 SUN iSTAR PAIR A1 IHU ALIGN

58:25 MNVR P= 40.00 AUTO DB AT 1.00 R 178 "Y: 17
Y= 25.00 VERN DE RT 0.02 P 71 -Z: 21

030/10:0A:00 GIlT
12:25

_MNVR AT SS)
6

002/22:10:_0 NET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 I-XLV +ZVV
2_:15 BV=2 AUTO DB AT 1.00 R 0 P= 90.00 °Z TO MSF

P=lBO.O0 VERN DB RT 0.02 P 180 Y= 0.00 SAREX/MOSCOH
030/10:24:00 GHT Y= 0.00

37:15 OH= 0.00

7
002/22:45:D0 MET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 BIAS -XLV +ZVV

48:45 BV=5 AUTO DB AT 1.LO R 9G P= 90.0_ -Z TO WSF
P=I_O.O0 VERN DB RT O _2 P 151 Y= 45.00 NC2/NPC/NC3

030/10:59:00 GMT Y= .5.00 i CERL-1
11:02:45 OH= 0.00

8
003/10:00:00 MET INRTL R= 81.00 AI DSC 0.200 SUN STAR PAIR A1 IMU ALIGN

08:36 HNVR P= 40.00 AUTO DB AT 1.00 R 178 -Y: 17
Y= 25.00 VERN 08 RT 0.02 P 71 -Z: 21

030/22:14:00 GNT
22:36

{NNVR AT SS_
9

003/10:20:00 NET TOT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 BIAS -XLV +ZVV
29:53 BV=5 AUTO 08 AT 1.00 R 90 P= 90.00

P=180.00 VERN DB RT 0.02 P 135 Y= 45.00 -Z TO WSF
030/22:34:00 GNT Y: 45.00 (SLEEP)

43:53 OH: 0.00

10
003/20:40:00 NET INRTL R: 81.00 A1 DSC 0.200 SUN STAR PAIR A1 INU ALIGN

48:46 flNVR P: 40.00 AUTO DB AT 1.00 R 178 -Y: 17
Y= 25.00 VERN DB RT 0.02 P 70 -Z: 21

031/08:54:00 GMT
09:02:46

(NNVR AT $5)
11

003/21:00:00 MET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 BIAS -XLV +ZVV
09:50 BV:5 AUTO DB AT 1.00 R nO P: 90.00

P:18C.O0 VERN DE _r 0.02 P :35 Y= 45.00 -z TO NSF
031/09:14:00 GMT Y= 45.00

23:50 OH: 0.00

12
003/22:24:00 MET TGT=2 A7 DSC 0.200 EARTH LVLH R= 0.00 -Z TGT TRACK

27:45 BV:2 AUTO DB AT 1.00 R 35 P= 90.00 (LVLH EQUIV)
P=180.00 VERN DB RT 0.02 P 180 Y= 0.00 WSF RNDZ

031/10:38:00 GMT Y= 0.00
41:45 OH: 0.00

*'" ALL ATTITUDES N MEAN OF 1950 ,w, -5 FLT PLN O/FIN
"*" PYR EULER SEQUENCE **"



Attitude Time _ne

NET/GHT NNVR OPTION OAP Ws leaf ATT/R_HARKS EVENT
I

003/22:50:00 NET INRTL R=212.00 07 DSC 0.200 SUN I NC4
23:01:34 HNVR P= 19.00 AUTO OB AT 1.00 R 62

I031/11:04:00 GMT Y= 37.00 VERN 00 RT 0.02 P 81
15:34

TIG 3/23:06

003/23:07:00 MET TGT=2 07 DSC 0.500 EARTH LVLH R= 0.00 -Z TGT TRACK
09:26 BV=2 AUTO 0B AT 2.00 R 68 P= 90.00 (LVLH EQUIV)

P=180.00 PR! 00 RT 0.20 P 180 Y= 0.00 WSF RNDZ
031/11:21:00 GHT Y= 0.00

23:26 ON= 0.00

004/01:30:00 NET TGT=Z A7 DSC 0.200 EARTH LVLH R= 0.00 -Z TGT TRACK
37:30 0V:3 AUTO DB AT 1.00 R 360 P:IEO.O0 (LVLH EQUIV)

P: 90.00 VERN DB RT 0.02 P 90 Y: 0.00 -RBAR
031/13:44:00 GMT Y: 0.00 MSF RNDZ

51:30 OH: 0.00

004/01:50:00 NET INRTL R:155.00 07 OSC 0.200 SUN TI
56:15 NNVR P=214.00 AUTO DB AT 1.00 R 122

Y=318.00 VERN DB RT 0.02 P 94
031/1&:04:00 GMT;

10:15
TIG: 4/02:09

00&/02:10:00 NET TGT=Z 07 DSC 0.5001EAR1HILVLH R= 0.00 -Z TGT TRACK
12:52 BV=I AUTO DB AT 2.00!R 1; P=270.00 (LVLIt EQUIV)

P= 0.00 PRI 0B RT 0.20:P 0 Y= 0.00 -VBAR
031/14:2&:00 GMT Y= 0.00 WSF HNDZ

26:52 ON= 0.00

S
004/03:05:00 NET TGT=2 A7 DSC 0.200 EARTH LVLH R= 0.00 -Z TGT TRACK

12:30 BV=5 AUTO 0B AT 1.00 R 180 P= 0.00 (LVLH EQUIV)
P=270.00 VERN OB RT 0.02 P 90 V= 0.00 +RBAR

031/15:19:00 GMT Y= 0.00 MSF RNDZ
26:30 ON= 0.00

7
004/03:30:00 NET TGT=2 A7 OSC 0.200 EARTH LVLH R= 0.00 -Z TGT TRACK

37:30 BV=2 AUTO 0B AT 1.00 R 127 P= 90.00 (LVLH EQUIV)
P=180.00 VERN 00 RT 0.02 P 180 Y= 0.00 VBAR

031/15:44:00 GMT Y= 0.00 M$F RNDZ
51:30 OH= 0.00

B
004/05:50:00 NET Reference MSF PLUME

RNDZ C/L PITCH/ROLL MIIVR
fop maneuver 400 FT
details SEE RNDZ C/L

9
004/04:47:00 NET Reference WSF PLUME

RNDZ C/L PITCH/ROLL MNVR
for maneuver 500,20U FT
details SEE RNDZ C/L

{SUNRISE}
10

00&/06:10:00 HET TGT=2 88* DSC 0.1401EARTH LVLH R= 0.00 -ZLV +XVV
20:43 BV=3 AUTO D0 AT 1.00 R 360 P=180.00

P= 90.00 VERN DB RT 0.02 P 90 Y= 0.00 FLYAROUNO TO -V
031/18:24:00 GNT Y= 0.00

34:43 OH= 0.00

11
004/06:20:43 HET TGT=2 08" DSC 0.140 EARTH LVLH R= 0.00 +XLV -ZVV

31:26 BV=I AUTO 0B AT 1.00 R 263 P=;_70.O0
P= 0.00 VERN DE RT 0.02 P 0 Y= 0.00 FLYAROUND TO -V

031/18:54:43 GHT Y= 0.00
45:26 OH= 0.00

12 WSF PLUME004/06:40:00 MET Reference
RNDZ C/L IPITCH/ROLL MHVR
for maneuver 12OO,lOOFT

deta{Ls ISEE RNDZ C/L
f

1
**_ ALL ATTITUDES MEAN OF 1950 "'* -4 FLT PLN /FIN
*** PYR EULER SEQUENCE ***



Attitude TJmet{ne

004/07=50:00 MET LVLH FREE ROTATION B8 !DSC 0.200 LVLH R= 0.00 PITCH FLYAROUND
ROTR AEOUT +Y AXIS LVLH :DE AT 2.00 P=270.00

RATE=0.2OO PRI DB RT 0.20 Y= 0.00
031/20:04:00 GMT

(SUNRISE)
Z

004/07:57:30 MET IB8 DSC 0.200 EARTH LVLH R= 0,00 PITCH TERHINATE
LVLH DB AT 2.00 R 180 HOLD P= 0.00
PR; DB RT 0.20 P 90 Y= 0.00 NSF GRAPPLE

031/20:11:30 GHTI

GRAPPLE 4/08:00

004/08:15:00 HET TGT=Z !B9 DSC 0.200 EARTH LVLH R= 0.00 -ZLV N.S.
30:00 BV=3 iAUTO DB AT 3.00 R 360 P=180.00

P= 90°00 VERN DB RT 0.0& P 90 Y= 90.00 H20 DUHP
031/20:29:00 GHT Y= 0.00

44:00 0H=270.00

004/10:25:00 MET INRTL R= 81.00 89 DSC 0.200 SUN STAR PAIR A1 XNU ALIGfl
57:59 MNVR P= 40.00 AUTO DE AT 5.00 R 177 -Y: 17

Y: 25.00 VERN DB RT 0.04 P 70 -Z: 21
051/22:59:00 GMT

51:59
(HNVR AT SS_

004/10:45:00 MET TGT=2 B9 DSC 0.200 EARTH LVLH R=270.00 -XLV PLB NORTH
56:45 BV=2 AUTO DB AT 3.00 R 27 P= 90.00 OVERNIGHT PARK

P=180.00 VERN DB RT 0.04 P 180 Y= 0.00 (40 DEG DE)
051/22:59:00 GHT Y= 0.00 (SLEEP)

23:10:45 OH= 90.00

004/21:05:00 MET INRTL R: 81.00 B9 DSC 0.2001 SUN STAR PAIR A1 INU ALIGN
10:15 HNVR P= 40.00 AUTO DB AT 3.O01R 177 -Y: 17

Y= 25.00 VERN DB RT O.041P 70 -Z: 21
032/09:19:00 GMT

24:15
(RNVR AT SS}

004/21:25:00 MET TGT=2 B9 DSC 0.200 EARTH LVLH R=IEO.O0 BIAS °XLV -ZVV
58:53 BV=5 AUTO DB AT 5.OOiR 270 P= 90.00

P=180.00 VERN DB RT 0.04 P 135 Y= 45.00 CERL-2
032/09:39:00 GMT Y=515.00

52:53 0H=180.00

005/01:34:00 NET TGT=2 B9 DSC 0.200 EARTHiLVLH R=270.00 BIAS -XLV PLB N
43:19 BV=5 AUTO DB AT 5.001R 90 P=120.00

• Pffi180.OO VERN DB RT 0.04 P 1501 Y= 0.00 CHARS
032/15:48:00 GMT Y= 30.00 NIGHT PASS #1

57:19 ON= 90.00

(IN ATT AT SS)

005/01:47:00 HET TGT=2 B9 DSC 0.200 EARTH LVLH R=270.00 -XLV PLB NORTH
49:30 BV=5 AUTO DB AT 3.001R 549 P= 90.00

P=180.00 VERN DB RT O.041P 180 Y= 0.00 CHAUS
032/14:01:00 GMT Y= 0.00 NIGHT PASS #1

03:30 OH= 90.00

I0
005/01:55:00 MET TGT=2 B9 DSC 0.2001EARTHiLVLH R=270.00 BIAS -XLV PLB N

57:50 BV=5 AUTO DB AT 3.00 R 2701 P= 60.00
P=180.00 VERN DB RT 0.04 P 150i Y= 0.00 CHARS

032/14:09:00 GMT Y=330.00 NIGHT PASS #1
11:30 ON= 90.00

I1
005/02:12:00 MET Reference CHABS YANS

PLOPS C/L OAY PASS #1
for maneuver
details SEE PLOPS C/L

(SUNRISE)
12

005/03:09:00 MET TGT=2 B9 DSC 0.200 EARTH LVLH R=270.00 -XLV PLB NORTH
11:50 BV=5 AUTO DB AT 5.00 R 555 . P= 90.00 CHANS

P=180.00 VERN DB RT 0.04 P 180 Y= 0.00 PITCHOVER

032/15:25:00 GHTI Y=0"00(INATT25:50NLTSS)I OH= 90.00 I SETUP
N NEAN OF 1950 "'= i-5 FLT PLN/dO/FIN

*** PYR EULER SEQUENCE '**



titude TJmeLine
HET/GH T NNVR OPTION DAP E/_ REF ATT/R_HAR[5 EVENT

005/03:15:00 HET TGT=2 89 DSC 0.200 EARTH LVLH Rs270.O0 8EGZN ROTATION
20:00 BV=5 AUTO DB AT 3.00 R 360 P= 90.00

P=120.00 VERN DB RT 0.04 P 120 Y=300.O0 CHAWS
032/15:29:00 GNT y= D.O0 PITCHOVER

34:00 ON= 90.00

005/03:20:00 NET TGT=2 B9 OSC 0.200 EARTH LVLH R= 90.00 +XLV PLB SOUTH
30:00 BV=I AUTO DB AT 3,00 R 218 P=270.00

P= 0.00 VERN DB RT 0.04 P 0 Y= 0.00 CHAMS
032/15:34:00 GHT! Y= 0.00 PITCHOVER

44:00 OH= 90.00

005/04:40:00 NET TGT=2 09 OSC 0.200 EARTH LVLH R= 90.00 BZAS +XLV PLB S
43=20 BV=5 AUTO DB AT 3.00 R 270 P=230.00

P= 0.00 VERN DB RT 0.04 P 40 Y= 0.00 CNAMS
032/16:54:00 GHT Y=320.00 NIGHT PASS #2

57:20 OH= 90.00
(]N ATT AT SS)

005/04:45:00 NET Reference CHAMS YAMS
PLOPS C/L NIGHT PASS #2
for maneuver
deta{Ls SEE PLOPS C/L

(SUNSET)

005/05:15:00 NET TGT:Z 09 DSC 0.2001EARTH LVLH R: 90.00 BIAS +XLV PLB S
20:50 BV=5 AUTO OB AT 3.001R 90 P=300.O0

P= 0.00 VERN OB RT O.041P 30 Y= 0.00 CHAMS
032/17:29:00 GNT Y= 30.00 DAY PASS #2

34:50 ON: 90.00
(MNVR AT SR)

5
005/05:21:00 NET Reference CHAMS YAWS

PLOPS C/L DAY PASS #2
for maneuver
detaiLs SEE PLOPS C/L

T
005/06:50:00 NET TGT=2 83 DSC 0.200 EARTH LVLH R=276.52 BIAS -XLV 9LB N

07:04:58 BV:5 AUTO DB AT 1.00 R 5 P= 90.43
P=177.82 VERN DB RT 0.02 P 178 Y=357.85 GG S-HAB (FREE)

032/19:04-00 GHI = 0.18
18:58 ON= 83.48

B
005/09:20:00 NET INRTL R= 81.00 A1 DSC 0.200 gUN STAR PAIE A1 _HU ALIGN

26:12 MNVR P= &O.O0 AUTO DB AT 1.00 R 176 -Y: 17
Y= 25.00 IVERN IDB RT 0.02 P 69 -Z: 21

032/21:34:00 GNT
40:12

{NNVR AT SS)
9

005/09:40:00 HET TGT=2 A1 OSC 0.200 EARTH LVLH R= 0.00 -ZLV N.S.
48:53 BV=3 AUTO DB AT 1.00 R 360 P=180.00

P= 90.00 VERN DB RT 0.02 P 90 Y= 90.00 (SLEEP)
032/21:54:00 GNT Y= 0.00

22:02:53 0N=270.00

10005/21:30:00 MET INRTL R= 81.00 A1 DSC 0.200 SUN ISTAR PAIF! A1 IMU ALIGN
43:40 NNVR P= 40.00 AUTO DB AT 1.001R 176 -Y: 17

Y= 25.00 VERN DE RT O.021P 69 -Z: 21033/09:44:00 GHT I

57:40
(NNVR AT SS)

11
005/21:50:00 MET TGT_2 A1 DSC 0.200 EARTH LVLN R= 0.00 ;ZLV N.S.

59:29 BY=3 AUTO DB AT 1.00 R 0 P=1180.00
P= 90.00 VERN DB RT 0.02 P 90 Y= 90.00

033/10=04:00 GMT Y= 0.00
13:29 0N=27_.00

12 -XLV +ZVV
006101:50:00 MET TGT=2 AI DSC 0.200 EARTH LVLH R= 0.00

02:00:00 0V=2 AUTO D3 AT 1.001R 0 P= 90.00
P=180.00 VERN DB RT 0.02 P ISO Y= 0.00 ODERACS DEPLOY

033114:04:00 GMT Y= 0.00
14:00 OH= 0.00 IIOPY 6/02:45

i,, ALL ATTITUDES _N OF 1950 "** ,-6 FI.T PLN/_O/FIN
"'* PYR EULER SEQUENCE ***



:ude TimeLine
HET/GNT MNVR OPT]ON DAp E/S REF ATT/RENARKS EVENT

006/03:05:00 HET INRTL R=230.00 A1 DSC 0.200 SUN TDRS
09:05 MNVR P= 30.00 AUTO DB AT 1.00 R 27

Y=S&O.O0 VERN" D8 RT 0.02 P 23 CREH CONFERENCE
033/15:19:00 GNT

23:05

006/05:00:00 MET TGT=2 A1 OSC 0.200 EARTH LVLH R=359.90 -ZLV N.S.
04:53 BV=3 AUTO DB AT 1.00 R 360 P=180.10

pu 90°00 VERN OB RT 0.02 P 90 Y= 90.00
033/17:14:00 GMT Y= 0.00

18:53 0N=270.00

006/07:10:00 NETITGT=§ RA= 0.000 AI DSC 0.200 SUN ]NRTL R=180.00 -Z CEL NORTH
20:36 BY:3 DEC: 90.O00N AUTO DB AT 1.00 R 108 P: 0.00

P= 90.00 VERN OB RT O.021P 67 Y= 21.22 BREHSAT DEPLOY
033/19:24:00 GNT Y: 0.00

34:36 OH: 20.00
IDPY: 6/07:39

006/07:50:00 NET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 -ZLV N.S.
08:02:05 BV=5 AUTO DB AT 1.00 R 0 P=180.00

P= 90.00 VERN DB RT 0.02 P 90 Y= 90.00
033/20:04:00 GMT Y= 0.00

16:05 0H=270.00

006/09:45:00 HET INRTL R= 81.00 A1 DSC 0.200 SUN STAR PA%R A1 ]NU ALIGN
58:15 HNVR P= 40.00 AUTO DE AT 1.00 R 175 -Y: 17

Y= 25.00 VERN DB RT 0.02 P 69 -Z: 21
055/21:59:00 GNT

22:12:15
(NNVR AT SS)

S
006/10:05:00 NET TGT=2 A1 DSC 0.200 EARTHILVLH R= 0.00 -ZLV N.S.

14:15 BV=3 AUTO DB AT 1.00 R 0 P=180.00
P= 90.00 VERN DB RT 0.02 P 90 Y= 90.00 (SLEEP)

033/22:19:00 GNT Y: 0.00 H20 DUHP
28:15 0N=270.00

T
006/22:00:00 MET INRTL R= 81.00 IA1 DSC 0.200 SUN STAR PA%R A1 IHU AL%GN

12:52 MNVR P= 40.00 AUTO DB AT 1.00 R 175 -Y: 17
Y= 25.00 VERN DE RT 0.02 P 68 -Z: 21

034/10:14:00 GHT
26:52

(NNVR AT SS)
B

006/22:20:00 HET TOT=2 A1 OSC 0.200 EARTH LVLH R: 0.00 -ZLV N.S.
29:02 BV=3 AUTO DB AT 1.00 R 0 P=180.00

P= 90.00 VERN DE RT 0.02 P 90 Y= 90.00
034/10:34:00 GNT! Y= 0.00

43:02 0H:270.00

9
007/03:00:00 HET TGT=4 RA= 516.418 A1 DSC 0.200 SUN INRTL R=231.13 -IS]

05:15 BY=3 DEC= -16.644S AUTO DB AT 1.00 R 360 P=145.72
P= 90.00 VERN DB RT 0.02 P 90 Y=328.04 G514

054/15:14:00 GHT Y= O.O0
19:15 0N=270.00

10
007/03:45:00 NET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 -ZLV N.S.

56:37 BV=3 AUTO DB AT 1.00 R 0 P=180.00
P= 90.00 VERN DB fit 0.02 P 90 Y= 90.00

034/15:59:00 GHT Y= 0.00
16:10:37 0N=270.00

1
007/10:10:00 NET INRTL R= 81.00 A1 DSC 0.200 SUN STAR PAIR A1 %NU ALIGN

23:34 NNVR P= 40.00 AUTO DB AT 1.00iR 175 -Y: 17
Y= 25.00 VERN DB RT O.021P 68 -Z: 21

034/22:24:00 GMT
37:3&

(HNVR AT SS?

12007/10:30:00 HET TGT=2 A1 DSC 0.200 EARTH LVLH R= 0.00 -ILV N.S.
39:36 BV=3 AUTO DB AT 1.00 R 560 P=180.00

P= 90.00 VERN OB RT 0.02 P 90 Y= 90.00 (SLEEP)
054/22:44:00 GHT Y= 0.00 I

53:36 0N:270.00 I
*** ALL ATTITUDES IN MEAN OF 1950 *** -7 FLT PLN O/FIN
*** PYR EULER SEQUENCE "'"



Att_tudl ine

007/23:55:00 MET INRTL R: 81.00 A1 DSC 0.200 SUN STAR PAIl! A1 IMU ALIGN
008/00:08:3Z MNVR P= 40.00 AUTO DB AT 1.00 R 174 -Y: 17

Y= 25.00 VERN DE RT'O.02 P 68 -Z: 21
035/12:09:00 GMT

22:32
{MNVR AT SS)

008/00:15:00 MET TGT=4 RA= 317.314 A1 DSC 0.200 SUN INRTL R= 48.19 -XSI
26:51 BV:5 DEC: -16.3835 AUTO DB AT 1.00 R 180 P:_98.29

P=184.00 VERN DB RT 0.02 P 176 Y= 37.65
035/12:29:00 GNT Y= 0.00

40:51 ON= 90.00

008/01:30:00 MET XNRTL R: 12.00 A1 DSC 0.200 SUN ALIGN STAR PAIR D/O XMU ALIGN
36:31 NNVR P=I&6.0U AUTO DB AT 5.00 R 198 -Y: 48

Y= 29.00 PRI DB RT 0.20 P 134 -Z: 44
035/13:44:00 GMT

50:31

008/01:50:00 HET;INRTL R: 43.00 B1 DSC 0.500 SUN VERZF STAR PAIR D/O ZHU VERIF
52:30 MNVR P=200.O0 AUTO DB AT 3.00 R 225 -¥: 14

Y:354.00 PRI DB RT 0.20 P 133 -Z: 18
035/14:04:00 GMT

06:30

008/02:01:00 NET ZNRTL R=330.00 B1 DSC 0.500 SUN CONM ATT
05:14 MNVR P= 45.00 AUTO DB AT 3.00 R 181

Y=307.00 PRI OB RT 0.20 P 20 COLD SOAK ATT
035/14:15:00 GMT

19:14

008/04:13:00 HET INRTL N=206.00 TRN DSC 0.500 SUN D/O BURN
17:35 MNVR P= 22.00 AUTO DE AT 3.50 R 64

Y= 34.00 PRI DB RT 0.30 P 74
035/16:27:00 GMT

31:35
TIG 8/04:28

,,t ALL ATTITUDES IN MEAN OF 1950 *** 5-8 FILT PLN/60/FIN
*** PYR EULER SEQUENCE ***
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DAP BOOK

DAPA CONFIGURATIONS

ITEM # A1* A2 A3 A4 A5 A6 A7 A8 A9

PULSE lt/sec 1 0.10 0.10 0.10 0.10 0.10 0.10 0.05 0.05

DSC RT NORM°/sec 2 0.200 0.400 0.200 0.500 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

PULSE NORM°/sec 4 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 0.010 0.010 0.010 0.01

COMP NORM °/sec 6 .00 .00 .00 .00 .00 .00 .00 .00
VERN °/sec 7 .000 .000 .000 .000 .000 .000 .000 .000

ATT NORM (de{]) 8 5.00 1.00 1.00 3.00 5.00 2.00 2.00 40.00
_o VERN (deg) 9 1.000 1.000 0.070 1.000 1.000 1.000 1.000 40.000

RATE NORM°/sec 10 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 .040

JETOPT

P 12 1 1 1 1 3 1 or3 1 1 or3
Y 13 1 1 3 1 3 1 or3 1 1 or3

14 0 0 0 0 0 0 0 0-4

•I-LOADED OPS-2 DAP Configuration
"11

"10
r"
Z

C)

"11
Z



DAP B CONFIGURATIONS

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

TJHSL,ATJOB

PULSE ft/sec 15 0.10 0.10 0.10 0.10 0.10 0.05 0.01 0.01

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 0.200

PULSE NORM°/sec 18 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
VERN°/sec 19 0.002 0.002 0,002 0.002 0.002 0,002 0,002 0,002

COMP NORM°/sec 20 .00 .00 .00 .08 .00 .08 .00 .00
VERN °/sec 21 .000 .000 .000 .000 .000 .000 .000 .000

OEADBAND

ATT NORM (deg) 22 3.00 3.00 3.00 0.30 3.00 2.00 2.00 3.00
(_ VERN(deg) 23 1.000 1.000 1.080 0.100 0,033 1.000 1,000 3.000

RATE NORM °/sec 24 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
VERN °/sec 25 .020 .020 .020 .010 .020 .020 .020 .040

JETOPT

P 26 1 3 1 3 3 1 or 3 1 1 or 3
Y 27 1 3 1 3 3 1 or 3 1 1 or 3

28 0 0 0 0 0 0 0 0 - 4

*I-LOADED OPS-2 DAP Configurationexcept TRANSLATION PULSE (I-LOAD is 0,02 ft/sec
"11
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ALT DAP CONFIGURATIONS

ITEM # ALTI* ALT2 ALT3

RATE DEADBAND 32 0.200 0.070 0.100

JET OPTION 33 1 1 or3 1 or 3
NUMBER OF JETS 34 2 1 2

ON TIME 35 0.08 0.08 0.08

DELAY 36 0.00 0.00 *"

*I-LOADED OPS-2 DAP Configuration
**DELAY: 5.3 WSF Hover

6.0 WSF CHAWS
6.7 WSF Release

WSF Overnight Park
8.0 WSF Ram Cleaning

WSF MBE C/O

6--4 FLT PLN/60/FIN



DAP PURPOSE .DAP PURPOSE
A1 - NOMINAL B1 - NOMINAL

IMU AUGN PRCS IMU ALIGN
LOSS OF VERN OMS & RCS BURNS
(NOSE & TAIL) B2 - LOSS OF VERN

A2. - PTC (TAILONLY)
A3 - GG B3 - LOSS OF VERN
A4 - PRE/POST DEPLOY (NOSE & TAIL)
A5 - (Blank) GG MNVR
A6 - LOSS OFVERN B4 - SSUSDEPLOY

('rAIL ONLY) B5 - COAS CAL
A7 - RENDEZVOUS B6 - (Blank)
A8 - PROXOPS B7 - RENDEZVOUS
A9 - RMS/WSFOPS B8 - PROXOPS

B9 - RMSANSFOPS

FLT PLN--la/60/O/B

ThisDAPBookPageIntentionallyBlank

FLT PLN-1bl6OlOIA

t(red uced copy) 6-5 FLT PLN/60/FI N



DAP A

FLT PLN.-2aJ60/O/A

A1

DAP A1 A1

TRANSLATION
PURPOSE: O.1.0. 1 PULSE

NOMINAL
IMU ALIGN ROTATION
LOSS OF VERN 0.2 0 (3 2 DSC RT NORM
(NOSE & TAIL) (3.2,0.(3 3 VERN

(3.10. 4 PULSE NORM
.0..010 5 VERN

.00 6 COMP =NORM
.0 0 (3 7 VERN

DEADBAND
_ 5.0 (3 8 ATT NORM

_1.(300 9 VERN

0.20 10 RATE NORM
.02(3 11 VERN

! 12 JET OPT P
.1. 13 Y

0 14 CNTL ACCEL

FLT PLN-2b/60/O/A FLT PLN-3aJ60/O/A

A2

+
(reduced copy) 6-6 FLT PLN/60/FIN



t ,1 �DAP A2 A2

PURPOSE: TRANSLATION
0.10 1 PULSE

PTC
ROTATION

0.400 2 DSC RT NORM
_.400 3 VERN

0,10 4 PULSE NORM
0.010 5 VERN

.00 6 COMP NORM
.000 7 VERN

DEADBAND
_!.0.0 8 A'I7" NORM

_1.000 9 VERN

0.20 10 RATE NORM
.020 11 VERN

! 12 JET OPT P
1 13 Y

0 14 ONTL ACCEL

FLT PLN-3b/60/O/A FLT PLN-4a/60/O/A

DAP A3 A3

TRANSLATION
PURPOSE: 0.10 1 PULSE

GG ROTATION
0.2=O0 2 DSC RT NORM
0.008 3 VERN

Q..10 4 PULSE NORM
0-010 5 VERN

.00 6 COMP NORM
.0OO 7 VERN

DEADBAND
_ 1.0.0. 8 A17" NORM

_0,0ZO 9 VERN

0,2 0 10 RATE NORM
•010 11 VERN

1 12 JET OPT P
3 13 Y

0 14 CNTL ACCEL

FLT PLN.-4b/60/O/A FLT PLN-5aJ60/O/A

(reduced copy) 6-7 FLT PLN/60/FIN



,3+
DAP A4 A4

PURPOSE: TRANSLATION
0.10 1 PULSE

PRE/'POST DEPLOY
ROTATION

0.500 2 DSC RT NORM
0,?=00 3 VERN

0..1,g 4 PULSE NORM
0.010 5 VERN

.0(] 6 COMP NORM
.(]00 7 VERN

DEAr'_BAND
_ 3.0.Q 8 ATT NORM

_.I.000. 9 VERN

0.20 10 RATI- NORM
.020. 11 VERN

i 12 JET OPT P
1 13 Y

D. 14 CNTLACCEL

FIT PLN-5b/60/O/A FLT PLN-6a/B0/OIA

�,,DAP A5 A5

PURPOSE: TRANSLATION
.... 1 PULSE

(Blank) ROTATION
..... 2 DSC RT NORM
..... 3 VERN

_.__ 4 PULSE NORM
..... 5 VERN

.__ 6 COMP NORM
.... 7 VERN

DEAr)BAND
..... 8 ATT NORM

_ .___ 9 VERN

.... 10 RATE NORM
.... 11 VERN

12 JET OPT P
13 Y

14 CNTI..ACCEL

FLT PLN-6b/601OIA FLT PLN.--7a/60/O/A

(reduced copy) 6-8 FLT PLN/60/FIN



�,°� �DAP A6 A6

TRANSLATION
PURPOSE: O.iO I PULSE

LOSS OF VERN ROTATION
(TAIL ONLY) 0_O0 2 DSC RT NORM

0_O0 3 VERN
O.10 4 PULSE NORM

0.01_ 5 VERN
.00 6 COMP NORM

.000 7 VERN

DEADBANC
__..0.0 8 All" NORM

_1.000 9 VERN

02 0 10 RATE NORM
.020 11 VERN

12 JET OPT P
3 13 Y

0 14 CNTL ACCEL

FLT PLN-7_6_OIA FLT PU_8_6_O/A

+ �+"'+

,,--DAP A7 A7

TRANSLATION
PURPOSE: 0.10 1 PULSE

RENDEZVOUS ROTATION
0.2 0 0 2 DSC RT NORM
0.200 3 VERN

0,10 4 PULSE NORM
0.0!0 5 VERN

.00 6 COMP NORM
.000 7 VERN

DEADBAND
_ 2.OO 8 A_ NORM

_1.000 9 VERN

0.20 10 RATE NORM
.020 11 VERN

!or3 12 JET OPT P
lor3 13 Y

14 CNTL ACCEL

FLTPLN-8_60/O/A FLT PLN-�ad60/OJA

(reduced copy) 6-9 FLT PLN/60/FIN



DAP A8 A8

PURPOSE: TRAN,4_LATION
0.05 1 PULSE

PROX OPS
ROTATION

02 O0 2 DSC RT NORM
9_Q0 3 VERN

_.10 4 PULSE NORM
0.O10 5 VERN

.00 6 COMP NORM
•g0g 7 VERN

DEADBANO
_ 2.09 8 ATT NORM

_l.90g 9 VERN

0°2_ 10 RATE NORM
•g2g 11 VERN

1_ 12 JET OPT P
1 13 Y

0 14 CNTL ACCEL

FLT PLN-9_60/O/A FLT PLN-10_60/O/A

+ + " +

,8DAP A9 A9

PURPOSE: TRAN'C;LA_ON
C1.05 1 PULSE

RMSANSF OPS ROTATION
0.10 J_ 2 DSC FIT NORM
J:_?.O0 3 VERN

0.04 4 PULSE NORM
0,010 5 VERN

•_0 6 COMI= NORM
.0OO 7 VERN

DEADBAND
4 g.o._J 8 A1-r NORM

40._0D 9 VERN

_.20 10 RATE; NORM
.040 11 VERN

lor_ 12 JET OPT P
lor_ 13 Y

0-_ 14 CNTL ACCEL

FLT PLN-10_60/O_ FLT PLN-11 aJ60/O_

t t
(reduced copy) 6-10 FLT PLN/60/FIN



,, ��DAP B

FLT PLN-11b/60/O/A FLT PLN-12aJ60/OIA

s1

�++ +

DAP B1 B1

PURPOSE: 15 0.1.0.*
NOMINAL

PRCS IMU ALIGN 16 (3._0 0
OMS & RCS 17 0.200
BURNS 18 0.0 4

19 O.QOZ
20 .00
21 .QO0

22 __.00
23 _LOQO

24 0.2 0
25 .0 2 Q

26 1
27 1

28 Q

* Not I-LOAD
FLT PLN-12b/60/O/A

FLT PLN-, 3aJ60/O/B

(reduced copy) 6-11 FLT PLN/60/FIN



+,1 �t-
DAP B2 B2

PURPOSE:
15 Q..1.Q

LOSS OF VERN

(TAILONLY) 16 0.2(|0
17 Q,2.[[0
18 Q..[L4
19 0.0[|2
20 .[ZQ
21 .0110

22 _3.[!o
23 _.I..Q.QQ

24 O.-'LO
25 -O2 g

26 3
27 3

28 g

FLT PLN-13b/60/O/A FLT PLN-14a/'60iO/B

B, �-t-
DAP B3 B3

PURPOSE: 15 0.1.0.
LOSS OF VERN

(NOSE & TAIL) 16 0.2 ]_.0
GG MNVR 17 _..2J;).0

18 '3.J24
19 CI.OJ22
20 .!:).Q
21 .OJ20

22 _3.,130
23 _l.QJ] g

24 Q.;_,O
25 .Q;2Q

26 1
27 1

28 0

FLT PLN-14b/60/O/A FLT PLN-15a/60IO/B

_ B4

(reduced copy) 6-12 FLT PLN/60/FIN



m83
DAP B4 B4

PURPOSE:
15 0.1.0.

SSUS DEPLOY

16 g.2gg
17 o.QQ_
18 0,04
19 o..Qg2
2O .gO
21 .QQO

22 _0.30
23 _g.lgg

24 0._ 0
25 .0!.0.

26 3
27 3

28 0

FLT PLN-15b/60/O/A FLT PLN-16a/S0/O/B

} = ��DAP B5 B5

PURPOSE:
15 Q..!.,Q

COAS CAL

16 Q.2QO
17 O.Q16
18 0..0.4_.
19 Q.QQ2
20 .00
21 .Ogg

22 _3.00
23 _Q.Q3 3

24 0.2 0
25 .02Q

26 3
27 3

28 0

FLTPLN-16bJ60/O/A FLT PLN-17aJ60/O/B

_ B6

(reduced copy) 6-13 FLT PLN/60/FIN



DAP B6 B6

PURPOSE:
15 .....

(Blank)

16 .....
17 _._.._
18 .....

• 19 ,, ....

20 ....
21 .....

23 .......

24 .....
25 .__._

26
27

28

FLT PLN-17b/60/O/A FLT PLN-18a/60/O/A

B7

DAP B7 B7

PURPOSE: 15 0.,[!,5
RENDEZVOUS

16 0,,5(:t0
17 Q.2c!.O.
18 ¢(:!4
19 0.0 D.2
20 ..O.Q
21 .Q(:!g

22 _ 2..CLQ
23 _I.Q.CLQ

24 0.;:g
25 .0 _',.0.

26 lot3
27 i 0,"3

28 0

FLT PLN-18b/6010/A FLT PLN-19aJ60/O/A

(reduced copy) 6-14 FLT PLNI60/FIN



DAP B8 B8

PURPOSE: 15 0.(31

PROX OPS

16 Q.200
17 0.2(30
18 _..04
19 g.oo2
20 .Qo
21 .QO(3

22 _ 2.(30
23 _1.0(3 0

24 0.2 (3
25 .g2o
26 1
27 !

28 0

FLT PLN-19b160101A FLT PLN-20aJ60/O/A

DAP B9 B9

PURPOSE: 15 _l

RMS_NSF OPS
16 g.lO(3
17 Q.2QQ
18 Q.Q4
19 Q.QQ2
20 .00
21 .QQ(3

22 _3.00
23 __.QQ(3

24 0.20
25 ,Q4(3

26 1 or 3
27 ! or 3

28 g-4

FLT PLN-20W60/OIB FLT PLN-21_60/O/B

(reduced copy) 6-15 FLT PLN/60/FIN



s9 _ P.LLEposE

ALT1 - NOMINAL
I-LOAD

ALT2 - LO_c]SOF
VERNS

ALT3 - RMS/WSF
OPS

FLTPLN-22A,'60/O/A

ALT1

FIT PLN-21b/60/O/A

• t ALT1
DAP ALT1 RATE DB

32 O.200
PURPOSE: JET OPT

33 i
NOMINAL I-LOAD # JETS

34 2
ON TIME

35 _ 0.O8
DELAY

36 _ 0.0 0

FLTPLN-22b160101A FLT PLN-23a/60/O/A

(reduced copy) 6-16 FLT PLN/60/FIN



_J_
DAP AET2 ALT2 |

RATE DB
PURPOSE: 32 0.0 Z g

JET OPT
LOSS OF VERNS 33 I or ,3

# JETS
34 !

ON TIME
35 _o.o_.

DELAY
36 _ .0..00

FLT PLN-23b/6010/A FLT PLN-24a16010/A

t t ALT3DAP ALT3 RATEDB
32 0,! 9..0.

PURPOSE: JET OPT
33 I or ,3

RMS/WSF OPS # JETS
34 2

ON TIME
35 _ o.o8

DELAY
36 ** (see back)

FLTPLN-24bI601O/A FLTPLN-25a/60/O/B

ALT_F'- "* I

6-17 FLT PLN/60/FIN



**DELAY: WSF

5.3 Hover
6.0 CHAWS
6.7 Release

O-Night Park
8.0 RamClean

MBE C/O

FLTPLN-25b160101B

6-18 FLT PLN/60/FIN



UNIV PTG

TGT ID = 1 OrbitingVehicle
= 2 Earth ctr
= 3 Earth tgt

Input LAT(:1:90)
LON _180, + = East)
ALT(-3444.0 to

20000.0 nm)
=4 Sun ctr
= 5 CeleeUal tgt

Input RA (0-359.99)
DEC (_+90)

= 11-110 NavStars
BODYVECT=I +X"

= 2 -X °
=3 -Z"
= 4 -Y StarTracker"
= 5 Optional

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

• inputOM .-_ Oi (0-359.99 /
MONAXlS= 1 +X

2 -X

CNTL ACCEL= 0 Orbiter Alone
= 1 WSF Hover
= 2 WSF Ram Cleaning
=3 WSFMBEC/O
= 4 WSF Release, Overnight Pad<,CHAWS

PRI JET OPT = 1 Normal ALT JET OPT= 1 Normal
= 2 Nose only = 2 IllegalentTy
= 3 Tailonly = 3 Tail only

FLT P LN-26aJS0/O/B_

ThisDAPBookPageIntentionallyBlank

FLTPLN-26b/60/O/A

(reduced copy) 6-19 FLT PLN/60/FIN
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FLIGHT PLAN NOTES
(CONSTRAINTS AND GUIDELINES)

A. FLIGHT DESCRIPTION

Orbiter: DISCOVERY (OV103)
Inclination: 57.0 °
InsertionAltitude: 190 x 190 nm
Duration: 8 + 2 days

B. MAJOR EVENTS

DV HNHP
EVENT MET DATE CST mmJ
Launch 00/90:00 01127/94 27/06:14 ....

OMS-2 00100:45 01127/94 27/06:59 267.2 1911189

WSF Release 02/03:50 01129/94 29110:04 0.0 191/189

WSF Thrust* 02/03:51 01129194 29110:05 -1.9 - -

NC-1 02/08:27 01129194 29113:41 0.6 1901189

NC-2 03/01:14 01/30/94 30/07:28 0.5 1901189

NPC 03/07:00 01/30/94 30113:14 0.0 1901189

Z _ NC-3 03/08:00 01/30/94 30/14:14 0.3 190/189...I,,,
O._ NC-4 03123:06 01/31/94 31/05:20 8.7 195/191I__O
_.Z NH-1 03/23:52 01/31/94 31/06:06 0.2 195/191

NCC 04/01:12 01/31194 31/07:26 0.0 195/191

04102:09 01/31194 31/08:23 12,0 191/188

WSF Grapple 04/08:00 01/31/94 31/14:14 0.0 191/189

ORBIT
ADJUST**
(if reqd) 05/07:45 02/01/94 01/13:59 TBD 191/183

ODERACS
Release 06/02:45 02/02/94 02/08:59 0.0 191/189

BREMSAT
Release 06/07:39 02/02/94 02/13:53 0.0 191/t 89

Deorbit 08/04:28 02/04/94 04/10:42 335.4 - -

Landing 08/05:32 02/04/94 04/11:46 ....

*WSF providesa -1.9 fps posigradeseparationthrustover a ~35 minperiodusinga
2 oz N2 thruster. This thruster is designedto place WSF 40 nmbehind theorbiter
at NC-2,

**ORBIT ADJUST burn is onlya possibility. If reqd, itwillbe designed to lowerthe
shuttle'sorbit prior to ODERACS deploy andreduce ODERACS orbital lifetime.

7-2 FLT PLN/60/FIN



C. LANDING OPPORTUNITIES ARE:

No. Site LocalTime

Nominal Primary 130 KSC 12:46 EST
1 Rev late 131 KSC i4:21 EST
Weather AIt 131 EDW 11:14 PST

1 Day Late Primary 146 KSC 13:13 EST
Weather AIt
(1 Rev late) 147 EDW 11:41 PST

Weather AIt
(2 Rev late) 148 EDW 13:16 PST

2 Days Late Primary 161 KSC 12:04 EST
1 Rev late 162 KSC 13:39 EST
Weather AIt 162 EDW 10:32 PST

D. CREW

CDR - Charlis Boldsn
PLT - Ken Reightler
MS1 - Jan Davis
MS2 - RonSega
MS3 - FranklinChang-Diaz
MS4 - Sergei Krikalev

E. COMMUNICATIONS

TDRS Support:. East (41oW), West (174° W)
BackupTV Support: GDS(GDX), MIL(MLX)
ContingencyGSTDN: MIL(MLX), BDA(BDX), DKR, DFR, andGDS(GDX)
ContingencyRTS: HST, GTS, VTS, lOS, CTS, OTS, DGS, and NHS
Lead time forsite call-up: GSTDN - 2 hr, RTS - 4 hr

F. PAYLOADS

1. Wake Shield Facility (WSF) - 1

The WSF payload consistsof an RMS-deployable Free Flyer experiment
platform,a cross-bay carder structureand two=smart"canistersmountedon
the carrier. The WSF is controlledbyeither the crewusinga PGSC or the
groundusingthe WSF-provided communicationslink. While deployed, the
free flyer creates a wake whichprovidesa highvacuumenvironmentessential
to MolecularBeam Epitaxy (MBE) andChemical Beam Epitaxy(CBE) thinfilm
growth. During Free Flight,WSF usesprocessingequipmentto growGaAs
and GaAsSi thinfilmswithinthisvacuumwake. The WSF MBE growthsare
extremely sensitiveto contaminationso theyare planned(7 total)when the
orbiteris 40 nmaway fromWSF to minimizecontaminationconcerns.

The orbiter is maneuveredto a controlledfree driftattitude(i.e., taildown
gravitygradient witha 60 ° deadband)30 minpriorto unberthwhere it remains
during RMS "ram cleaning', WSF systemscheckout,andfor several hours
after release. Followingrelease, the free flyerseparates from the orbiter using
a 2 oz. coldgas thruster. The free flyer remains deployedforapproximately48
hours. Duringthis time, the groundcontrolsthegrowthof up to seven thin
filmsvia orbiter-carrier-free flyer link. Pdor to retrieval,after all WSF MBE
science iscomplete, a plumeimpingementinvestigationis performed,with the
orbiter firingRCS jets on the+Vbar and -Vbar inan effortto improvecurrent

7-3 FLT PLN/60/FIN



orbiter plume models. The free flyer measures accelerations,plume
pressures,and constituents. The orbiter recordsfree flyer data on the ops
recordersand video data on the CC'I'V system. Post-retrieval, WSF is moved
to an "overnightpark" positiondesignedto provideedditionelldata for the
Charge Hazardsand Wake Studies (CHAWS) experimentand the CASE
Western Universitymaterials Laboratory(i.e., MAT-LAB) experiment. The
followingflightday, the RMS is moved to a CHAWS positionand the orbiter is
maneuvered to various attitudesrelative to thevelocityvectorto supportthe
CHAWS experiments studyof plasma flowsin Earth orbit.

2. Spacehab- 2

STS-60 is the second ina series of flightsfor the Spacehab. The Spacehab is
a pressurizedmodule installed in the forwardsectionof the orbiter payload
bay, and is crew-accessible from the middeckvia airloclVtunneladapter.
Payloads areprimarily mountedin middeck-type lockers (up to 50) or in a
limited numberof SpacelalPtype racks. The Spacehab subsystems require
orbiter resourceswhich includeDC and AC power, coolingvia the Freon Heat
Exchanger, atmosphere makeup(02 and N2), humiditycontrol,and CO2
scrubbing.

For mission2 (STS-60), Spacehab will support 11 payloadsincludingsix in the
middeck. The cargo is primarilymicrogravity-;orientedwith emphasison
material and life science.

The followingisa list of the Spacehab - 2 experiments:

ECLIPSE - Equipmentfor ControlledLiquidPhase Sintering Experiment
SEF - Space ExperimentFacility
PSB - Penn State Biomodule
IMMUNE - Animal EnclosureModules (AEM), rodents
ASC-3 - Astroculture-3
CGBA - CommercialGeneric BioprocessingApparatus
CPCG - Commercial ProteinCrystal Growth
3-DMA - Three-Dimensional MicrogravityAccelerometer
BPL - Bioserve PilotLaboratory
ORSEP - Organic Separation
SAMS - Space Acceleration Measurement Systerri
SOR/F - Spacelab Orbiter Refrigerator/Freezer

3. Orbital Debris Radar CalibrationSpheres (ODERACS)

This experimentwill eject sixspheres ranginginsize fromtwo to sixinches in
diameter froma GAS can located on the starboard-aft portionof the PLB. The
spheres willbe observed, tracked, and recorded by ground-based radarsand
optical telescopes, enablingcalibrationof theseimagingfacilitiesanddata
analysis systems. In addition,the radar signaturesof the sphereswith their
knownphysical propertieswillbe compared to signaturesdetected from
current orbitaldebris.

4. Bremen Satellite Experiment(BREMSAT)

BREMSAT will execute and obtaindata from six experiment,,;duringthree
major flightphases: ascent throughBREMSAT deployment,BREMSAT orbit,
and BREMSAT reentry. Beforedeployment,BREMSAT will .studythermal
conductivityof solutionsand residualaccelerations. Duringthe orbitalphase,
experiments include: micrometeorite/dustflow,atomic oxygen,and
gas-surface interaction. Duringreentry, pressure/temperature andresidual
accelerationswill be measuredfor as longas possible prior toatmospheric
burnout.

7-4 FLT PLN/60/FIN



5. Joint U.S./Russian Investigations

a. DSO 200, RadiobiologicalEffects

The purposeof this DSO is to: compare NASAend the Institutefor
BiomedicalProblemsspace flightdosimetercalibrationtechniques,
correlate the independentsimultaneousspace radiationexposure
measurementsand calculationsmadeby the two space programs,and
assess the radiobiologicaleffectsof highcharge/highenergy particleson
actively metabolizingbiologicalsamples.

Passivedosimeterswillbe mountedinthe crewcompartment and worn by
crew membersthroughoutthe mission. The Tissue Equivalent
ProportionalCounter (TEPC) willbe deployedon FlightDay I and stowed
priorto return. Seed containersandActiveAutonomousDosimeterwill be
affixed to the TEPC for the durationof the mission.

b. DSO 201, SensoryMotorInvestigation

DSO 201 is intendedto: enhance the understandingof adaptationto
space flightand readaptationpostflight;correlate the posfflightrecoveryof
postural equilibriumcontrol, headand gaze stability,and readaptation
changes investibularfunction;andexaminethe relalionshipbetween
voluntaryoculomotorperformance and passivevestibulo-ocular
responses followingspace flight.

On-orbit investigationprotocolsare: VoluntaryHead Movements(VHM),
OptokineticNystagmus(OKN), and electrogastrography(EGG) monitoring
of autonomicand Gastdc Function.

Since VHM and OKN data are bothrecordedon the "superpocket_data
recorder,all VHM andOKN sessionsmustbe performedserially.

c. DSO 202, Metabolic

Fluidand electrolytebalance inthe bodyis regulatedbyseveral systems,
any or all of whichare potentiallyresponsiblefor the microgravity-induced
changesin total bodywater, extrscellularfluidvolume,and plasma
volume;fluid/electrolyteregulatoryhormones;and energyexpenditure.

Metabolicactivities includebromideand/ordoublylabeledwater ingestion,
taking bloodsamples, measuringperipheralvenouspressureusinga
catheter,and collecting urineand salivasamples. Metabolicsampleswill
be stored in passive gaseous nitrogenfreezers.

d. DSO 204, VisualObservationsFromSpace

The purpose of this DSO is to visuallyobserveEarth features usingremote
imaging and recording.A modifiedset of opticalequipment is being
manifestedfor theseobservations,as wellas forstudiesof thesolar
terminatorand the stars. This investigationcan be accomplishedin
concertwithongoing Earth observations.

6. Capillary Pumped Loop/GASBridge Assembly(CAPL/GBA)

The CAPL/GBA consistsof the CAPL experimentmountedto the topof the
GBA and upto six GAS experimentcanistersmountedinstandardside-mount
positionson the GBA.
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The CAPL experimentwillstudy the behaviorof a full-scale ,capillarypumped
loop heat transfer systemin the microgravityenvironment. A uniquefeature of
the CAPL is that all the pumpingis done bycapillaryforces,with no
mechanical movingparts. The CAPL is a prototypeof the thermalcontrol
systemplanned for use on the Earth ObservingSystem (EOS) platform.

The six gas cans mountedon the GBA consistof the followinJg:

a. ODERACS (see PAYLOADS,reference3)

b. BREMSAT (see PAYLOADS,reference4)

c. The G-071 experimentconsistsof a pelletof a low-melting-point metalalloy
thatwillbe meltedunderzero-G conditions.Whenthe exl:_iment container
is cooled,the palletshouldforma perfectsphere.

d. The G-514 payloadconsistsof two experiments:the OrbiterStability
Expedment(OSE) willmeasurethe high-freduencyvibrationsthat may be
present in theorbiterstructuredudngroutinein-flightopecations.The
secondexperimentwill evaluatefoggingof photographicemulsionsdueto
energetic particles.

e. The G-536 experimentwill determinetheeffectsof heat flux andliquid
subcoolingon nucleatepoolboilingina long-term reduced-gravity
environment.

f. The G-557 experimentwill give an on-orbitdemonstrationof a two-phase
capillarypumpedloop(CPL), a two-phase vaporqualitysonsor(VQS), and a
two-phase mullichannelcondenserprofile(CP) andto comparedata on CPI.
behaviorin microgravitywithanalyticalprediclionsresullJ_l from modeling
and terrestrialperformance.

7. Shuttle Amateur Radio Experiment - II (SAREX-II) (ConfigC)

SAREX-II consistsof a Ham radio capableof two-way communicationwith
amateur radio stationswithin orbiter lineof sight(LOS). Communications
occurthroughan antenna mountedin eitherwindow I or 6. ConfigurationC
allows radio operationina Robotmode for the majorityof the flightwith
intermittentvoice operationsperformedby thecrew.

8. Auroral PhotographyExperiment (APE) - B

The objectiveof this expedment is to photographand recordthe spectra of the
followingaurora phenomena: shuttle glow,thrusteremissions,aurora effects
on the orbiter,aurora and airglowlayer. Auroraand airglowwillbe the only
opportunitiesavailable on STS-60. APE-B will also be use¢lduringthe night
CHAWS runs to investigate Shuttle glow phenomenonon the WSF Langmuir
Probe.

G. ON-ORBIT DTOs:

1. DTO 623, CabinAir Monitoring

This DTO will use thesolidsorbentsamplerto continuously=iamplethe orbiter
atmosphere throughoutthe flight.
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2. DTO 656, PGSC Single EventUpset Monitoring

The purposeof this DTO is to determinethesusceptibilityof the Payload and
General SupportComputer'srandomaccess memory(RAM) to singleevent
upset caused by cosmicradiation.

3. DTO 664, Cabin TemperatureSurvey

The purposeof thisDTO is to compilea temperatureprofile of the crew cabinin
a variety of orbiterattitudesandconfigurationsandto correlate the cabin
temperature sensorreadingwiththe cabin temperatureprofileduringon-orbit
operations. ....

4. DTO 670, Evaluationof the PassiveCycle Isola_onSystem (PCIS)

The purpose of this DTO isto compare the magnitudeand frequencyof the
vibrationsof the ergometerusingthe PCIS to those usingthe hard mount,as
well as to evaluate the ease of set up and stowageof the PCIS, the impacton
the performanceof exerciseactivities,and the impacton crew habitationin the
middeck.

5. DTO 700-2, Laser Rangeand Range Rate Device

The purpose of thisDTO is to demonstratethe capabilityto provide the orbiter
crewwith range and range rate data forrendezvous,proximityoperations,and
deployoperation. The DTO willassess the usefulnessof thedata to assistthe
pilotin achievingthedesiredtrajectoryconditions.The hardwareconsistsof
two handheld,in-cabin laserrange and rangerate devices.

6. DTO 700-7, Payload Bay RendezvousLaser Data Comparison

This DTO willprovidea moreaccurate assessment of the laseras a
rendezvous and proximityoperationsguidanceaid. This willprovideorbiter
attitudeinformationto the lasersoftware in real time, therebyincreasingthe
accuracyof the PayloadBay Laser navigation(DTO 700-5).

H. ON-ORBIT DSOs:

1. DSO 325, Dried BloodMethodfor In-Flight Storage

This DSO will examine theeffectsof space flightonthe passiveabsorptionof
bloodplasma ontoa paper filter. Protocol I willhave the crew drawbloodfrom
a subjectand prepareseveral dded bloodsamplesas well as some frozen
controlsamples foranalysison theground.
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2. DSO 326, Orbiter WindowInspection

This DSO willvisuallydocumentwindowabrasionsmade by orbitaldebris. The
crew will check the windowsonce a day for newabrasionsand will recordtheir
findingsina log.

3. DSO 901, DocumentaryTelevision

The purpose of DSO 901 is to providelive televisionor VTR dumpsof crew
activities, orbiter operations, payloaddeployment/retrievaloperations, Earth
views, rendezvous andproximityoperations. The broadcastis accomplished
usingoperational air-to-ground and/or operationalintercomaudio VTR
recordingwhen live televisionis notpossible.

4. DSO 902, DocumentaryMotion Picture

The purpose of DSO 902 is to providedocumentaryand publicaffair motion
picturephotographyof the orbiter's basiccapabilitiesand key flightobjectives.
Documentationshall includelaunch,crew activities,payload deployment/
retrieval, landing,and unscheduledactivitiesof specialinterest.

5. DSO 903, DocumentaryStill Photography

The purpose of DSO 903 is to providestillphotographyof crew activities,
orbiter operations, payloaddeployment/retrievalandoperalJons,Earth views,
and unscheduleditemsof interest.
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