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The purpose of this docunent is to present the user with suff icient ration-' " i " ' i r [ - i rppor t ing 
in format ion to  g ive h im.3 good understanding of . the

J"b i  i i i r - i ' rF- t t r i i "miss ion pnase.  Th is  handbook is  in tended pr imar i lv  for
'<c hv f l  ioht  crew menbers ind t ra in ing personnel  as fo l low-on to  Shut t le
i"rtt l ir i . i ining. This docunent is devised so that it may becone.more gen-

; ; i ] ;  na iure, 'unt i l  a  s ing le  mul t imiss ion document  evolves for  the opera-

t ional  Phqse.

PI,R,POSE

SCOPE

T h e P D P P r o c e d u r e s H a n d b o o k c o v e r s t h e m i s s i o n p h a s e a s f o l l o w s :

o Post  inser t ion
r AT0 Post I nsertion
r Nsn'i nal Deorbit PreP
r D/0 PreP Bac kout

This  handbook is  based on  procedures  in  the  f ina l
u . . i ion  o f  the  STS-2  Pos t  inser t ion  Deorb i t  Prep  Check-
i l s t ,  Sec t ions  1-6 .  I t  i s  recormended tha t  these pro-

. .Ou i .s  and t ime l  ines  be  used in  con junc t ion  w ' i th  th is

handbook.
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SECTION 1

OVERV IEl,l

I .1 POST INSERTION PROCEDURES

The pos t  inser t ion  phase o f  a  f l igh t  con ta ins  the  c rew ac t iv i t ies  requ i red
to veri  fylconf igure systems to enable the 0rbiter to remain in orbit '
Th is  phase beg ins  inned ia te ly  a f te r  the  Orb i te r  has  success fu l l y  ach ieved
a sa fe  o rb l t  a f te r  OMS 2  and ends  approx imate ly  4  hours  la te r .  The opera-
t iona l  capab i l i t ies  o f  four  sys tems must  be  success fu l l y  demonst ra ted  fo r
the  Orb i te r  to  remain  in  o rb i t .  They  are :

o  Trans j t ion ing  f rcm the  ascent  (OPS 1)  so f tware  to  the  on-orb i t  (0PS 2)
software

r 0peration of the payload bay doors

o  A l ignment  o f  the  iner t ia l  reasurement  un i ts  ( I l ' l J ' s )  v ia  the  s ta r
tr ac Ke rs

r  Purg ing  o f  the  fue l  ce l l s

The Orb j te r  and c rew sys tems conf igura t ions  are  changed as  l i t t le  as  poss i -
b' le frcrn the ascent/entry configuration duri ng this phase to reduce the
t in€  and ac t iv i t ies  requ i red  to  conf igure  fo r  

' l  
aunch day  deorb i t  in  the

event  one o f  the  four  requ i red  sys tsns  capab i l  i t ies  i s  no t  func t iona l .  Ad-
dit ional act ivi t ies need to be performed after the MCC/CREI'I  G0 for orbit
opera t ions  to  comple te  the  conf igura t ion /ac t iva t ion  o f  the  Orb i te r  fo r  on-
orb i t  opera t ions .  These add i t iona l  ac t i v i t ies  inc lude deac t iva t ing  the
f l igh t  con t ro l  sys tem and do f f ing  the  su i ts .

L.2 ABORT TO ORBIT (ATO) POST INSERTION

Because o f  an  22-minute  la te  oMS 2  burn  requ i red  fo r  the  Abor t  to  o rb i t
case,  the  non ina l  pos t  inser t ion  ac t iv i t ies  a re  begun 22  mjnu tes  Ia te r .
The COAS Ca l ib ra t ion  is  de layed fo r  th is  case s ince  i t  p robab ly  cou ld  no t
be cqnpleted before the end of orbital darkness. The MCC/CREI', |  G0 for
orbit  operations may occur prior to the canplet ion of the four systems suc-
cessful demonstrat ion due to ground coverage. The crew wil l  veri fy these
sys tsns  are  good be fore  cont inu ing  w i th  the  on-orb i t  con f igura t ion /
ac t i  va t ion  o f  the  Orb i te r .

1.3 NOMINAL DEORBIT PREP PROCEDURES

The deorb i t  p rep  phase conta ins  the  c rew ac t i  v i t ies  requ i red  to  ver i f y  and
configure the systems for the deorbit  burn and entry. This incl udes the
deorb i t  F l igh t  Cont ro l  Sys tem (FCS)  checkout  and deorb i t  p rep  ac t iv i t ies .

1-1



1.3.1 Oeorb i t  FCS Checkout

The deorbit FCS checkout act' i  vit ies are performed approximately_5.5 hours
before the deorbit htrn and take about 35 minutes to perform. These tests
i ie performed primari ly on equignent or systsns supporting the FCS for
oeorbit and entry. The GNC OPS 8 and SM OPS 2 displays are used'

The FCS checkout is perionned in two parts. The first part-contains
those tests requiri ng the auxil iary power unit/hydraul ic. (APU/HYDJ sys-
tgn to be activated ind shutdown. The second part contains the checkout
of GNC equi Pment/sYstems.

Par t  1of  the FCS checkout  cons is ts  o f  act ivat ion,  test ing,  and deact iva-
tion of the APU/HYD systems. when the FCS activation preparations are
conpleted, the crew starts the FCS checkout by setting the event.t imer to
iouiit up and act. ivate the APU. The checkout must be completed within 5
mj  nutes 'or  excess. i  ve APU consunables wi l l  be used.  The test ing cons is ts
of cycl ing the aerosurfaces to warm up the hydraulic f1 uid; checkjng out
ihe iespoise of  t tE actuators ,  hydraul ic  motors ,  and-hydraul ic -swi tch ing
valves. and checking the seco;daiy actuators to see if they wil l  bypass
(pop pirrts) when a hardover corrnand is sensed. After the checkout is
completed,  the APU is  deact ivated '

Part 2 of the FCS checkout consists of tests or checks of the fol1owing
systems and equ'i Pnent .

. A self-test of the sensors using the SENSOR TEST and RGA/ADTA/RCS
disDlavs.  T le  sensors tested a ie  the MLS (microwave l  anding system),
iRCAH i tact ica l  a i r  nav igat ion) ,  RA ( radar  a1 t imeter) , .M.(accelero-
meter issembly), RGA (raie gJn o assembly), and ADTA (air data trans-
ducers assemblY) .

I A test of the primary and vernier reaction control system (RCS) jet
drivers using the RGA/ADTA/RCS display. The test performs a continu-
i ty  check ( t r ick le  current )  o f  a l l  44 RCS je ts '

. A controller and switch contact check using the sllITcH/suRF, Sl/ l l ITCHES,
and CONTR0LLERS displ ays. Both crewmembers manipulate the-_control I ers
ind iwitches (Fcs logETcH SyITCH, RHC, RPTA, SPDBK, THC, BSDY FLAP' PNL
t r i m s w i t c h e s , n H C t r i m s w i t c h e s , s P 0 E K t a k e o v e r b u t t o n , a n d m o d e /
sequence pushbut ton ind icators  (PBI 's)  to  ver i fy . that  the correct  s ig-
;; i ;-;; i .ult ' ing the computers'on ali the redundant channels for each
contro l ler  or  swi tch.

. A check of ai l the forward dedicated displays used duri ng atmospheric
fl ight using the Fcs/DED 0IS C/0 display. Three checks are performed
vi  a- i tem eni r ies.  One check is  to  see i f  va lges are proper ly  d isp layed
by sending I - loaded loY and h igh va1 ues to  the d isp la ls  and.conf i rming
tirat the d.isp1 a;e d values are iorrect. Another check ve.if ies that
i t t i  t tags ar i  d i iven to  v is ib i l i ty .  The. th i rd  check tests  the GPC in-
terface to the FCS mode/Event Sequence Iights.

l
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The deorbit  preparations are those activi t ies performed before and after

i l ; ;  A; ;b i i  LneLrout  act iv . i t . ies  up to . the,deorb i t  burn preparat ions.  The
i' i i i fr i i . i-pi*onneA before tte dborbit checkout begin about 6 hours.

before deor 'b i t  and take about  35 minutes to  complete '  The f i rs t .act iv i ty
i i  i l-niu. the CRT timer count dorn to the deorbit t ime of ignit ion (TIG)

, iu- i te- f fmg d isp lay.  The nominal  TIG is  5 /3 :12 (MET day:hr :min) .  The
CRi t ime wil l  equal zero at the deorbit TIG burn'

The crew w. i  l l  a lso s tow the j r  personal  hyg iene_ar t ic les,  a i r  sample,  and
ii i  CbnS. nt i te ORR STDN sitb, the ground wil l  notify.the crew which APU
;; " r ; ; ; ;  t 'd  FCi  i i recrout ,  par i  f .  ihe crew then conf igures. the Fcs and
iioi i i t .J initrsnents for 6n-orbit checkout and entry after the Orbiter
;;-;;;;.;;; to i i i t  to sun. The sun wil l  be 20 belovr the -x axis so it

* i f i - io i  in ler fere wi th  the theodol i te  s ight ings du. ing. t lp  c l  os i ,ng of  the
payload bay doors. Before perforrni ng the -FCS^Checkout (discussed ln sec-
i i i ,n f.3.l j ,  t tp crevi reconiigures the GNC DPS to OPS I from OPS 2'

After the FCS checkout, the crew wji l  bypass and stow the radi ators. The

i : i i i . t . " t  are uypasseo 'ear ]y  to  correct  the.center  g f_grav i tv  (c .9 . )  prob-

i . , i ' i i r i la -Ly i 'n i -pavro iJs. '  By TIG,  approx imate ly  2 .5 tanks of  water  wi l l
U"  UJi i iO of i  to  movl  t te  c .g . -a f t .  The 6ew wi l l  then reconf igure back
to  OPS  2 .

In OPS 2, tt€ crev{ performs crew system deactivation tasks' .conf i gures the
ptairura'control sy;tem and water ioop, closes the PLBD' and dons the oper-
5 i i6n i  UicrneO svst i rn  (OeS) and the snergency.escape su i t  (EES). for  ent ry .
t f rcn i t .  pay loa i  Uay Ooor i  (pLAOs) are i losLd,  cool ing is  prov ided to ta l  1v
' i i i t ' i  

i f  i i 'n euapo"ito"s uniit ttr i  armonia boilers are activated at 120 K
f 6 a f

An attitude maneuver to the top to sun att i tude is performed for thernal
; ;J i i i  ; ; i ;g  or  tne wing 9 i  ove.  .Approx imate lv  two dav l ight  passes. jn  the

i6p-irn it i i tude are re[uired_pr.ior to entry,for thermal condit ioning.
i iSr-i l .- i i t i i i ieO atter the PLBDS are closed and after the l l ' l ;s are
a  l 1 g n e o .

The o^ew maneuvers the 0rbiter to the I I ' lJ al ignment att i tude.after-the -Z

il ir- i" i . [ .. is activated. The first of two Il{J a1 igrments is.performed
uiino two stars. one in each star tracker. After the first al ignment has

; ; ; " . ; ; ; ; i i s i ia ,  ine 0rb i ter 's  a t t i tude is  changed so that  a  new star  is

i| i it i".Ji"i. ' i i i i i i i-t6i-ii ir lriciers, and a seiond set of data js taken
6n-tnit star pair to verifv that the f irst realigrmgltt !a: p-tf9T:9

iir"r. i i f i .- I i-one of the itar trackers is broken, the *ew performs the

;f i f i ;ni; , i ing a one star tracker procedure' If a good. al i .grment is

ic t r ievea,  the I i tJ 's  dr i f t - induced errors  wi l l  be wi th in  the des i red
i i l i i ; ; - ; rar - for  a  one orb i t  la te  deorb i t  case.  I f '  for  whatever- reason '
the I t iu ,s  cannot  oe rea i ignea,  deorb i t .  w i l l .  be de la led unt i l  .an.  a l ignment
i .  6" -u i .m,p l ished.  Af t6r  t i re  IMU's  have been.rea l igned and the a] ]s1-
,.nt-tu. been verif ied, iha .r.* wil l  maneuver back to the top sun att i-
ir i . .  

- i6u-itar 
trackers are then deactivated, and the star tracker doors

are cl os ed.

1-3



At  th is  Do in t .  the  c rew per fo rms the  pre- ingress  conf igura t ion .  Th is  in -
f iuJes  p i "epu. inq  the  main  propu l  s ion  sys tems (MPS)  fo r  repressur i  za t ion  o f
the  MPS a t 'Mach- (M)  =  5 ,  ac t i va t ing  the  0rb i te r  b rake  sys tens '  repres-

iu i i z ing  the  space 'shut i le  ma in  eng ines  (SSME)  hydrau l i c  sys ten ,  and
confiEri ing the C/l l  system for deorbit  and entry'

prior to the OPS 3 transit ion, the normal iets are confi  gured on and the
vern ie r  . ie ts  o f f .  A t  T IG -  1 :22  (h r :min) ,  the  DPS is  reconf igured  to  the

ent ry  co i f igura t ion  (GNC OPS 3  and BFS)  and the  requ i red  te lemet ry
down l i  nk formats are loaded.

At  T IG -1 :10  (h r :min) ,  the  c re t r  ver i f ies  the  swi tches  in  the  fo rward  and
aft stat ion. Approximately t  hour before deorbit ,  the crew ingresses
[ t re i i  iea ts  and 'bons  the i r -he lmets .  14hen conp le ted ,  the  c rew is  res t r i c -
ted  to  ac t i  v i t ies  a t  the  fo rward  f l igh t  s ta t ion '

Fo l low ing  seat  ingress '  the  c rerv  re fe rs  to  the  Ent ry  Check l i s t  fo r  the
deorbit  hlrn and entry procedures.

I.4 D/O PREP BACKOUT

TfE Go/No G0 dec.i  sion for the deorbit  burn js made approximately 17
minutes  be fore  the  burn  (Ent ry  C/L) ,  I f  the  dec is ion  is  made to  ex tend
ine  miss ion  fo r  24  hours ,  the-  c rew wi ' l  I  per fo rm the  ac t iv i t ies  in  the
iOF,i OIO pREp BACKoUT section then go to the CAP's 24-H0UR EXTENSI0N pro-

ce0ure ,

The PoP actjvi t ies have the cret{ egress their seats and move to the aft
stat ion to reopen the payload bay doors.. As soon as the payload bay doors
f iuu  U" .n  op .nbd and the- rad ia to is  have been dep loyed.and ac t iva ted '  the

crew reconf igures  the  DPS fo r  on-orb i t .  I f  the  c rew is  unsuccess lu l  ' ' n

. iop .n ing  thd  pay load bay  doors ,  the  DPS-and FCS wi l l  s t i l l  be  conf i .gured
ior 'enti i ,  and'ai l  the ciew needs to do is reingress their seats and pre-

Dare  to  deorb i t  one orb i t  la td .

Hav ing  success fu l1y  opened the  pay load.bay-doors  and dep lo led  the .  rad ja -

io"s,"t te crav rec6nfigures the DFS and telemetry format load (TFL) for
o P s  2 .

The cran conpletes the D/0 prep backout activit ies by reconfigurj ls tne
eouinnent /sy i tems for  on-orb i t ' ,  dof f ing the i r  su i ts ,  act ivat i  ng the te le-
p i i  n t e r ,  un i t ow ing  t he  F t i gh t  Da ta  F i l e  (FDF) '  and  ac t i va t i ng  t he  s t a r
["u.i.". Tt.g creri then reiurns to the Ciew nlt ivity Plan, 24-HR EXTEN-
S ION.

t
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1.5  TAELES

TABLE 1- I . -  POST INSERTION PROCEDURES

Event

C0NFIG GPC's FOR OPS 2 (BFS NOT ENGAGED)
SEAT EGRESS
MNVR TO PLBD OPENING ATTITUOE
AFT STATION CONFIGURATION
RADIATOR ACT
THEODOLITE SETUP/ACTIVATiON
CONFIGURE PLBD's  FOR 0PEMTION
OPEN/CLOSE EACH LATCH GROUP
THEODOLITE OPS
PLBD OPEN/CLOSE TEST
UPTINK/DOl. lNLINK
AUTO OPEN PLBD.S
RAD DEPLOYMENT AND VERIF
PALLET/FILE HTR/OCI ACT
PWR-UP RMS TO TEMP MODE
COAS CAL
STAR TRKR SELF-TEST/DOOR OPEN
DESIRED REFSI'T"IAT UPDATE
SI.IITCH APU COOLANT SYS
IMU STAR ALIGN
RE SET C/I.I
ACTIVATE FC PURGE HTR
POST S TRK/ IMU RECONFIG
MNVR TO -ZLV, Y-POP ATTITUDE
FUEL CELL AUTO PURGE TEST
CONFIG CONTROLS FOR ON-ORBIT
SUIT DOFFING
VAC VENT, FDF, AND DOSIMETER CONFIG
TELEPRINTER ACTIVATION
MIDDECK CONFIG
CONFIGURE CABIN TEMP CNTL

Discuss ion
page

t -  L

2-4
2-5
2-6
t - 6
t - Y
2-10
2 .LL
2-L2
a. -  t5
a - L +
2 -15
?-16
L - L I

?.LB
?-L9
2-?0
2-2r
z - t t
2 -?3
2-24
?-25
?-?6
Z - Z /

2-28
2-29
2-30

?-32
2-33
z -  5 +
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TABLE 1- I I . -  NOMINAL DEORBIT PREP PROCEDURES

Event Discuss ion
pa9e

2-35
2-36
a - 5 t
l - 5 t
a - 5 1
t - 5 t
?-37
Z .  J Y
2-40
L . + L

(-.+ a
a - + J
?-55
2 -57
2-58
2-59
2-60
2-6r
2-62
2-62
2-63
2-64
2-65
2-65
2-66
?-66
?-67
2 -68
2-69
2-70
2-7L
2-72
a -  t . +
? -75
2-76
2-78
2-79
2-85
2-86
2-87

CRT TIMER SETUP
APU STEAM VENT HTR ACT
ENTRY STO||IAGE
CREltl SYS OEACT
SEAT/POS CONFIG
I.ICS DEACTIVATION
SECURE AFT OECK )
DFI I./B AUTO CAL
AUTO MNVR TO TAIL TO SUN
FCS & DED DISPLAY ENTRY CONFIG
DPS CONFIG FOR FCS C/O
ON.ORBIT FCS CHECKOUT TESTS
RAD BYP/STOI,I RAD
OPS ON-ORBIT CONFIG
TV STOI'IAGE
PRESS CNTL SYS ENTRY CONFIG
ARS WATER IOOP 1, 2 ENTRY CONFIG
lECM CONFIG
CONFIG FOR PLBD CLOSING
POST CLOSING CONFIG
RAD HEAT SINK
AUTO MNVR TO TOP TO SUN ATT
SUIT DONNING
SUIT FAN ACT
14IDDECK SI.I ITCH VERIFlCATION
ENTRY S1'IITCH VERIFICATi0N
SNACK
PREL DEORB UPDATE/UPLINK
ACT -Z STAR TRK (i f  BFS omit)
HTR CONFIG
AUTO MNVR TO IMU ATT (O'IIT IF BFS)
IMU ALIGNMENT (O'I iT IF BFS)
FUEL CELL PURGE
DEACT STAR TRACKERS & CLOSE DOORS
PRE INGRTSS CONFIG
CONFIG RJDs/HTRS
DPS ENTRY CONFIG
REI,IIND PCM RCDR
CLOSE ALL VENTS EXCEPT LEFT 1 '2 ,8 '9
SEAT INGRESS
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TABLE I - I I I . .  D /O PREP BACKOUT PROCEDURES

Event D i scuss  i on
page

SEAT EGRESS
CONFIG COI"IM/DFI
VERNIER HTR ACT
AUT0 MNVR T0 -ZLV (Y-P0P, N0SE Fl ' /D)
CONFIG RJDs
OPEN VENT DOORS
RAD ACT
CONFiG FOR PLBD OPENING
RAD DEPLOYMENT
DPS CONFIG TO GNC z /SM 2
RAD VERIF & FLASH EVAP CONFIG
BRAKES,  MPS,  FCS & DED DISP ON.ORBIT

CONF I G
SUIT DOFFING
TELTPRINTER ACTI  VATION
FOF/DOSIMETER CONFIG
CONFIG CABIN TEMP CNTL
PRESSURE CONTROL SYS ON-ORBIT CONFIG
STAR TRACKER ACT
HYD C/ I4  &  IECM ON-ORBIT CONFlG
MIDDECX CONFIG
ON-ORBIT HTR CONFIG

2-88
2-88
2-89
2-89
?-89
?-90
?-9r
?-92
2-93
?-94
?-96
2 - 9 7

2-98
2-98
z-98
2-99
?-99
2- i00
2 - l 0 l
2 -L0?
2- i03

L-7



.  SECTION 2

DETAIL DISCUSSIONS

2.L POST INSERTiON PROCEDURE OETAILS

EVENT/CREI,J TASK

C0NFIGURE GPC's FOR OPS 2 (BFS NOT ENGAGEO)/PLT

TIME DI SPLAY

GNC O GPC MEMORY
BFS, BFS MEMORY
GNC UNIV PTG
SM ANTENNA
SM 62 PCMMU/PL COMM

00 :53 l4ET

DI  S CUSSION

The f j rs t  ma jor  ac t i v i t y  o f  the  pos t  inser t ion  phase is  the  reconf igura-
t ion  o f  the  GPC's  f rom ascent  conf igura t ion  and so f tware  to  on-orb j t  con-
f igura t ion  and so f tware .  Prepara t ions  fo r  th is  ac t i v i t y  beg in  a f te r  the
SIS 2  burn .

A Memory Configuration Table is provided at the front of section which
shows what  i s  I - loaded in  each OPS.

Reconf igura t ion  o f  the  GPC's  w i l l  be  per fo rmed by  the  p i lo t  and invo lves
f i rs t  load ing  en t ry  so f tware  (GNC OPS 3)  in to  GPC 3  be fore  load ing  the
on-orb i t  so f tware  (GNC & SM oPS 2)  in to  the  on-orb i t  GPC's .  Th is  demon-
strates the capabil i ty to retr ieve entry software from the mass memory and
load i t  in to  a  GPC,  thus  re ta in ing  a  deorb i t  capab i l i t y  (GNC OPS 1  ascent
so f tware  a lso  has  a  deorb i t  capab i l i t y )  in  the  event  a  fa i lu re  occurs  dur -
ing  the  t rans i t ion  f rom GNC OPS 1 to  GNC OPS 2 .  The reconf igura t ion  to
the on-orbit  configuration has GNC OPS 2 software loaded into GPC's I and
2 and SM OPS 2 software loaded into GPC 4. The BFS software is left  alone
in  GPC 5 .  The remain ing  GPC (3)  w i l l  re ta in  the  GNC OPS 3  prev ious ly  load-
ed in to  i t  bu t  w i l I  no t  be  ac t ive ly  invo lved in  cont ro l  o f  the  0rb i te r .

REASSIGN FD GPC STRING TO GPC 2 IN MC 1

Since the  f reeze dr ied  (FD)  GPC wi l l  soon be  taken to  OPS 0 '  the  s t r ing  i t
is assigned in OPS l must be reassigned to another GPC to prevent alarms.
The curient OPS is 106, therefore a GNC, OPS 106 PRO is done after the GPC
nnmory configuration table is updated to reassign the str ing and CRT that
GPC 3 was cofinand i ng .
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The itern 3 execute brings up the I- loaded OPS 3 memory configuration tab1e.
I t  i s  then changed v ia  i tem ent r ies  to  reass ign  a l l  s t r ings ,  CRT's ,  and
mass memories to GPC 3.

l'100E F0 GPC T0 OPS 0

STBY, i t  automatical ly downmodes to OPS
not  used is  tha t  i t  wou ld  take  the  who le
iEired to be in OPS 0 in preparation

l.lhen any GPC is taken from RUN to
0. The reason the OPS 000 PRO is
PASS set to OPS 0. 0nly GPC 3 is
for the freeze drying oPeration.

LOAD MC 3 INTO FD GPC

I' lhen PL is selected on any CRT, i t  requests an OPS 0 GPC' which in this
case is  GPC 3 .  I tem 45 se lec ts  the  des i red  mennry  conf igura t ion ,  i tem 46
se lec ts  the  ta rge t  GPC,  and i tem 47 in i t ia tes  the  load w i thout  in i t ia t ing
an execut ion  o f  the  OPS 3  so f tware '  Th is  dennnst ra tes  the  capab i l i t y  to
retr ieve entry software from the mass memory and load i t  into a GPC' thus
r e t a i n i n g  a  d e o r b i t  c a p a b i l i t y  ( O P S  l  a l s o  h a s  a  d e o r b j t  c a p a b i l j t y )  .

The orocedure in * is an abbreviated troubleshooting procedure in case the
f reeze dry  (FD)  opera t ion  is  unsuccess fu l .  S ince  the  load comes f rom the
mass memoiy 'un i ts  ( l t ' lU 's ) ,  the  power  on  them is  cyc led  to  c lear  any  prob lem
a n d  t h e  F D -  i s  t r i e d  a g a i n .  I f  i t  i s  s t i l l  n o t  s u c c e s s f u l ,  t h e n  i t  m i g h t  b e
due to a GPC rather than an l ' t lU problem. The str ings are then reassigned
in OPS 1 so that GPC 2 can be taken to OPS 0 and used for the FD GPC- If
th is  works ,  then GPC 3  is  dec la red  fa i  led  and an  a l te rna te  conf igura t ion  is
referenced. I f  i t  doesn't  work, then both l ' f lU's are declared fai led and
the  ground w i l l  up l ink  the  OPS 3  load.

SECURE BFS

The BFS was in  OPS l  un t i l th is  t ime.  0nce the  PASS se t  goes  to  OPS 2 ,  the
BFS does not receive any GNC data. The OPS 000 PRO puts the BFS in 0P5 0
and terminates al l  of i ts GNC functions. The BFS gives up i ts cormand of
the  pay load (PL)  buses  a t  th is  t ime.  The SM GPC wi l l  be  cormand ing  them in
O P S  2 .

TRANSITION TO GNC OPS 2

Since the  ORR s i te  i s  coming up ,  the  up l ink  i s  once aga in  enab led .  The
up l ink  opera t ions  are  manua l  un t i l  the  SM GPC is  ac t i ve .

Item l brings up the I- loaded GNC OPS 2 rnemory conf i  gurat i  on - tab le which
is  ver i f ied-by  the  c rew.  The OPS 201 PRO in i t ia tes  the  OPS 2 load and GNC
software execution. l .Jhen the UNMTG display shows up on the assigned
CRT's (wtr ich must be in GNC major function to show the display) ,  i t  means
the  load is  comole te .
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The 0 I  PCMMU swi tch  is  taken to  PCM so tha t  the  ground w i l l  rece ive  SM
downl is t  as  soon as  the  SM GPC is  ac t i ve .  GPC 4  has  no  CRT's  ass  igned
io  i t  s ince  i t  i s  in  OPS 0 .  The SM maior  func t ion  is  cur ren t ly  an  unsup-
oor ted  0PS.  so  i t  ca l l s  an  OPS 0  GPC.  A fo rward  cRT is  ass igned to  GPC 4 .
i tem I  b r . inqs  up  the  l - loaded SM OPS 2  memory  conf igura t ion  tab le  wh ich  is
ver i f ied  by- the  c rew.  The OPS 201 PRO in i t ia tes  the  OPS 2  load and S l '1
software eiecution. I ' lhen the SM ANTENNA display shows up on the assigned
CRT's  ( *h ich  must  be  in  SM major  func t ion  to  shorv  the  d isp lay) ,  i t  means
the  load is  comple te .

The DPS UTIL ITY d isp lay  is  ca l led  so  tha t  the  au tomat ic  up l ink  cont ro l  can
be enab led .  The up l ink  i s  cyc led  on  on iy  fo r  S-band s i tes  to  Prevent  any
unauthorized cormands reaching the Orbiter.

RECONFIG GPC's

The BFS (GPC 5)  i s  taken to  STBY.  I t  i s  a l ready  in  OPS 0 .  I t  can .be  en-
qaqed f rom STBY , i f  necessary  though i t  w i l l  no t  have a  cur ren t  s ta te  vec-
lo i  (s ince  i t  w i l l  no t  be  nnn i to r ing  the  PASS in  OPS 2) .  To  prevent  the
BFS irom being engaged, the output switch is taken from backup to normal '

The ou tpu t  sw i tch  o f  GPC 4  is  taken to  te rmina te  to  ensure  i t  w i ' l  I  no t  be
a b l e  t o  t a l k  o n  t h e  f l i g h t  c r i t i c a ' l  b u s e s .  I t  w i 1 l  m a i n t a i n  a  l i s t e n  c a -
pab i  l i t y  and remain  par t  o f  the  redundant  se t .

The FD GPC (3)  i s  taken to  STBY.  I t  i s  a l ready  in  OPS 0 .  Go ing  to  STBY
saves  power 'and does  no t  d is tu rb  the  so f tware  load.

R E C O N F I G  C R T ' s

The GPC/CRT 03 is done because cRT 3 wil l  be powered off and not used for
on-orb i l  opera t ions .  0n1y  th ree  CRT's  can be  ass igned to  the  PASS se t  a t
anv  o iven i ime.  so  CRT 3  was chosen to  be  deass igned.  I t  was  chosen in
o.-efErence ovei the others because i t  is also the BFS CRT.

0nce CRT 3  is  deass  igned,  CRT 4  is  ass igned in  i t s  p lace  to  bo th  GPC's  2
and 4 .

LOAD ORBIT TFL

The te lemet ry  fo rmats  fo r  h igh  da ta  ra te  (HDR)  and low data  ra te - (LDR)  w i l l
be changed f iom formats for the ascent-configuration_(129 and 002)-to for-
mats  fo i  the  on-orb i t  con f igura t ion  (161 and 163) .  The te lemet ry  fo rmat
load (TFL)  fo r  the  HoR on-oab j t  con f igura t ion  (161)  w i l l  be  executed  be fore
load ing  the  OPS 2  SM sof tware  in  o rde i  to  ge t  te lemet ry  da ta^on.SM.dur ing
the  io id ing .  The TFL fo r  the  LDR on-orb i t  con f igura t ion  (163) - is  then
loaded,  A i  tne  end o f  th is  p rocedure ,  the  DFI  PCM recorder  w i l l  be  swi tched
from the continuous to the high sample rnode. The recorder was required to
be in  cont inuous  record  fo r  the  0 '1S 2  burn  p lus  15  min  a f te r  the  burn '
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EVENT/CRE!il TASK

SEAT EGRESS/BOTH

a F

*UU ,r, COR & 01:05 MET PLT

DI SPLAY

N/A

DI SCUSS ION

In i t ia l l y ,  the  conmander  mon i to rs  the  GPC reconf igura t ion  ac t iv i t y ,by .  the
p i lo t  bu t  then s ta r ts  the  seat  sa f ing  and egress  procedures .  lhe  laE ler
bart of this act ivi ty is the f irst t ime the crev{ has access to the aft
f l i gh t  deck  (AFD)  or  middeck  cont ro ls .
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EVENT/CREI4 TASK

I'INVR TO PLBD OPENING ATTITUDE/PLT

TIME DI  SPLAY

GNC UNIV PTG01 :00 MET

DI  SCUSS I  ON

After the GPC reconfiguration and the TFL, the pi lot loads and executes an
auto  a t t i tude  maneuver  w i th  the  vern ie r  RCS to  p lace  the  Orb i te r  in  the
pay load bay  door  (PLBI ) )  open ing  a t t i tude .  MCC wi1 ' l  g ive  a  G0 to  use  the
VRCS if  they are above 130 deg required for use. The crew has no visibi l-
i ty into these temps. This auto maneuver could not be done unti l  the GNC
OPS 2  so f tware  was loaded in to  the  GPC's .  The PLBD open ' ing  a t t i tude  is  an
iner t ia l  a t t i tude  w i th  the  PLB ( -Z  ax is )  po in t ing  a t  the  ear th .  The ta r -
ge t  ID  (2 )  spec i f ies  the  center  o f  the  ear th .  A l though th is  va lue  is  I -
loaded,  i t  i s  checked s ince  th is  i s  the  f i rs t  t ime the  UNIV PTG d isp lay  is
ca l led .  The body  vec tor  spec i f ies  the  -Z  ax is  wh ich  w i l l  be  po in ted  a t
the  ear th ,  and the  omicron  spec i f ies  a  nose fo rward  a t t i tude .  DAP A is
nomina l l y  used th roughout  pos t  inser t ion .  A  tab le  a t  the  f ron t  o f  the  sec-
t ion  shows what  deadbands and ra tes  are  I - loaded in  bo th  DAPs.  The p i lo t
then s ta r ts  h is  seat  sa f ing  and egress  procedures .
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EVENT/CREI,I TASK

AFT STATION CONFIGURATION/COR

TI I'IE

01:04 MET

The fue l  ce l I  water  l ine  heate l i s  o f f  fo r  ascent
oower level should be very low, these heaters are
i n g .

The supp ly  water  c rossover  va lve  is  opened a t  th is  t ime to  p rov ide  water
rrom t ihri  C - F to the f lash evaporator system. Tank B is near' ly deplet-
eo ,  and the  ou t le t  f rom tank  A is ' c losed to  p revent  contaminat ion  o f  c rew
a. . in [ ing  *u te" .  I f  th is  va lve  were  no t  opened,  tank  A wou ld  t ry  to  back-
f low wa ier  th rough i t s  in le t  va lve  th rough tank  B to  the  f lash  evapora tors .
f6e wiiei p"essuie would be too low to piovide_adequate cool ing. and an EVAP
oul  T  HIGH message wou ld  resu l t .  The c rew cou id  Swi tch  to  f lash  evapora tor
ion t ro i ie r  B  wh i ih  wou ld  a lso  prov ide  water  f rom tanks  C -  F ,  bu t  con t ro l le r
A . is  nomina l l y  used in  con junc t ion  w i th  the  c rossover  va lve  open ing  '

The RCS/oMS heaters were off for ascent to prevent a-power spike should they
a1i comi on at once. The system should be warm unti l  thjs t ime anJ {ay due
to the prelaunch purge with warm hydrogen.

l , tater tank A was launched at cabin pressure (t / .14.5 psi) to ensure that the
Uyp.oOuci water from the fuel cel ls would not backflow. However, as tank
n" 'U . io res  fu l l ,  i t  w11 l  p lace  a  lo t  o f  p ressure  on  i t s  b ladder ,  wh ich  on ly
has  cab in  p res iu re  on  thb  o ther  s ide .  To  prevent  a  poss ib le  rup ture '  the
tank  is  o ressur ized  to  o3 l  ps i  as  soon as  orb i t  i s  reached '

DI  SCUSS I  ON

The a f t  s ta t ion  conf igura t ion  is  d iv ided in to  th ree  main  par ts .  Par t  one
includes switches thal need to be configured as soon as possible after
seat  eqress .  Par t  two inc ludes  less  t ime c r i t i ca l  ac t i v i t ies ,  and par t
th .ee  is  the  reac t ion  Je t  d r iver  conf igura t ion  wh ich  deac t iva tes  a l l  the
pr imary  je t  d r ivers .  A  de ta i led  d iscuss ion  fo l lows.

ASAP AFTER SEAT EGRESS

The cab in  vent  cb ,s  were  launched c losed to  a l lo t {  a  poss ib le  overpressur -
ized  cab in  to  vent  i f  needed.  0nce in  o rb i t ,  these cb 's  a re  opened to
pr iven t  an  acc identa l  ven t ing  (sw i tch  on  L2  is  eas i l y  bumped dur ing  seat
egress ) .

The vernier driver powe is off  for ascent for leak protection. The ver-
nier heaters were on and should have the iets up to proper temperature
(o130 deg) by this t ime. This switch needs t0 be activated A5AP so f,ne
verniers can be used for the PLBD opening maneuver.

DI SPLAY

N/A

to save power. I f  the
needed to prevent freez -
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ON.ORBIT CONFIG

This  sec t ion  is  most ly  concerned w i th  conf igur ing  the  cormun ica t ion  to  head-
sets which are much rore comfortable, Also, S-band equipment which was pow-
ered for launch in case of a contingency is now turned off.

' In te r im '  w i re less  headsets  w i l l  be  used fo r  severa l  f l i gh ts .  These head-
sets consist of two parts; one attached to the crevfiembers' r ight leg, and
one a t tached to  an  aud io  pane l  v ia  a  shor t  cab le .  The par t  a t tached to  the
audio panel uses 28 V DC power, and the part attached to the crewmember uses
batteries.- These batteries must be changed - every 8 hours. There is no
power dif ference between transmitt ing and non transmitt ing. There are 21
bat te r ies  ava i lab le ,  enough fo r  16  hours  per  day  fo r  5  days  p lus  one spare .
The o ld  (non w i re less)  headsets  w i l l  be  used dur ing  the  s leep per iod  or  i f
the  w i re  less  headsets  fa i l .

The APU gas generator heaters were launched ln the A-AUTO posit ion to sup-
por t  a  cont ingency .  In  th is  pos i t ion ,  the  heaters  a re  the f l rns ta t i ca l l y
control led. They were probably not needed since the APUs were on during
ascent .  As  the  APUs coo l  down (up  to  11 :15  MET)  ,  i t  i s  des i red  to  d isab le
these heaters to prevent then from coming on. This wil l  help prevent bub-
ble formation in the fuel pump area which was detected on STS-1. I f  the
temps get too low, the crew wil l  return the heaters to A-AUT0.

The payload recorder is turned on for the ground to check the tape posi-
t ' i on  o r io r  to  i t s  f i r s t  use .

0n R15, the cb's are closed so the corm can be used in the middeck later
and so  the  TV careras ,  nnn i to rs ,  and f lood l igh ts  w i l l  be  ava i lab le  fo r  PLBD
and o ther  o rb i t  ac t i v i t ies .  These cb 's  w i l l  remain  c losed th rough en t ry .

CRT 4  w i l i  be  used fo r  PLBD opera t ions  so  is  ac t i va ted  now.

The OEX recorder  was on  fo r  ascent  to  record  ACIP da ta .  l t  w i l l  no t  be
used dur ing  pos t  inser t ion  so  is  tu rned o f f .

The DFI  recorders  used fo r  ascent  a re  tu rned o f f .  Th is  i s  a  cons iderab le
power  sav i  ngs .

The aerosur face  th rus t  vec tor  con t ro l  (ATVC) ,  eng ine  in te r face  un i t  (E IU) ,
and main  eng ine  cont ro l le r  (MEC)  are  no t  needed fo r  o rb i t  opera t ions  and are
thus turned off.  The ATVC power should not be removed unti l  the engines are
s towed (s r rpp l ies  power  to  d r ive  the  hydrau l  i c  ac tua tors ) ,  wh ich  usua l1y  oc-
curs  in  the  Ascent  Pos t  Burn  t ime f rame.  Th is  a lso  app l ies  to  the  EIU.  The
2 - s e c  d e l a y  o n  t h e  M E C  t u r n o f f  i s  t o  p r e v e n t  a n  M I A ' b u r p , ' a  s o f t w a r e  c o n -
s t r a i n t .

The a f t  d isp lay  d r iver  un i ts  a re  needed to  supp ly  power  to  the  a f t  RHC'
THC,  and ADI .

RJD CONFIG

0nce the verniers are active, alI  the primary RCS drivers are turned off
to provide protection against erroneous conmands f ir ing jets
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EVENT/CREI.I TASK

MDiATOR ACT/PLT

TIME

01 :15 MET

DI SPLAY

N/A
.-.:\

DI SCUSS ION

This  ac t iv i t y  invo lves  ac t iva t ing  rad ia to r  con t ro l le r  A  to  cont ro l  bo th

i i : i i .- i i" ir- in [r 'e nuro-npde and-configuring the radiator bvpass valve for

uuio op"iui lon. After these switches are configured-, thg, radiator bypass
r i iu" - l i t i  be automat ica l ly  dr iven by cont ro l ler  A f rom the bypass.pqs r -

i ion- to  tn . - i low pos i t ion i l lowing f -1ow through the rad ia tors .  Th is  is
ion l  Uefo ie  openihg tne-FLAOis to-a l low the r id ia tors  to  be. f lowing Freon
U. io . l - in .V i i i i t  ioot ing down (af ter  the PLBD's are opened)  to  prevent  an

i . i i i i f - ' i r " .SI -o t -co ja  F iEon f ro i r  the rad ia tor  f rom poss ib ly  caus ing the

; ; ; i ; i ter  io  automat ica i iy  dr ive the rad ia tor  bypass va lve to-bypass.  I t

also reduces the tnermai l6al on the f1 ash evapoiator system (FES)' reduc-
ing the water  usage rate.

The procedure in  s tars  is  prov ided in  case. the tb  s tays in  BYP or  s t icks
in-Ub.  Thjs  ind icates the 'bypass va lve d id  not  dr1 ve to  fu l1  rad f low po-

, ' i t i6 .  o l "  in .  iu  i i r . i r  is  r i i teo.  By manuat1y dr iv ing the va lve to  RAD
FL0ti, the valve and tu.in U. if ' . i t .A-. If the'tb remains BYP or bp, it is

no i ' ie i i iuUie io  se lect  the a l ternate RAg CNTLR. The reason is  that  par t

o f i t s s t a r t u p s e q u e n c e . i s t o a t t e m p t t o d r i v e t h e B Y P v a l v e t o f u l l b y -
i i r r , - *n i i i ,  might 'cause an a l ready ,s t icky '  va lve to  d . i  ve permanent ly  to

Evi i i t .  t r  tn is  happens,  that  ra i ia to l i i  then useless for  cool ing '
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EVENT/CREltl TASK

THEODOLITE SETUP/ACTI VATION/PLT

TIME

01 :19 MET

DI SPLAY

N/A

The theodo l i te  i s  an  op t ica l  s igh t ing  dev ice  used to  accura te ly  de termine
PLBD def lec t ions .  I t  must  be  uns tov{ed  f rom i ts  middeck  locker  ( too  la rge
for  the  f l igh t  deck)  and connected  to  i t s  ba t te ry  v ia  a  cab le .  I t  i s
rounted in the aft windorr and cal ibrated.
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EVENT/CRE!. l  TASK

CONFIGURE PLBD's  FOR 0PERATION/CDR

TI ME

01:20 MET

DISPLAY

SM PL BAY DOORS

DISCUSSION

The prepara t ions  fo r  PLBD opera t ions  beg in .  w i th  conf igur ing  swi tches  wh ich

;;;ri;; ' ;;;;"-[o tt '" url-s['aiiJn 
' l ishts'(t ' lNc.) and the pavload !9v.I]99d-

t iohts.  The TV cue. . r i  i i - r r .J  to-set  up the c losed c i rcui t  TV-{CCTV)
.r l " r i i . " ' i io . ' r i l i . j . " - tVin) , -wtr icn wi l l  be used to record the PLBD
ac t i v i t i es .

AUD CTR PL BAY 0UTLETS I/0M A ' is turned on to provide voice with the VTR'

A lengthy CAUTION note is provided to aid the crew should a computer or

cLgo i .o i , r *  occur  aur in i  lh i  up-omi r lg -ac t iv i t ies .  The ac t ions  descr ibed

ror  p lao  anomal ies  a re  a i  aburev ia ted- l i s t  f rom the  F l igh t  Ru1es.

s M o P S 2 0 2 i s n o m . i n a l l y u s e d f o r P L B O o p e r a t i o n s ' H o w e v e r , j f - t h e . S l 4 - G P C
i . i i t ,  in .  eFs sM ol  d is; ] ; t  can be sub; t i tuted for  the sM PL BAY D00RS
OitpiiV *itf ' no loss of-lap'aUiiity as far as door operations are concerned'
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EVENT/CREI{ TASK

OPEN/CLOSE EACH LATCH GROUP/PLT

TIME

NOT SCHEOULED FOR STS-2

DI SPLAY

SM PL BAY DOORS

DI SCUSS ION

The PLBD latch test is performed by the pi lot from the MS stat ion CRT (4)
using the SM PL BAY 000RS display configured to the manual mode and the
swit ih control on panel R13. This test is not required unless there has
been a  conf igura t ion  change s ince  the  prev ious  f l igh t  o r  a  new veh ic le  j s

be ing  tes ted .  The tes t  invo lves  se lec t ing  each group o f  la tches  ind iv i -
dua l l y  v ia  the  CRT and cyc l ing  them to  the  open pos i t ion  and then back  to
the  c losed pos i t ion .  Th is  denrons t ra tes  the  opera t ion  o f  each o f  the  e igh t
la tch  groups  wh i le  the  remain ing  seven groups  s tay  c losed.  The open ' ing
and c los ing  t imes o f  each la tch  group are  measured,  us ing  a  s top  watch ,
and recorded.  Th is  a ids  in  de termin ing  proper  opera t ion  o f  the  la tches ,
espec ia l l y  whether  o r  no t  bo th  motors  a re  opera t ing .  I f  on ly  one rno tor  i s
opera t ing  fo r  the  c los ing  sequence o f  a  la tch ,  the  la tch  w i l l  no t  be  re -
opened and the  f l igh t  w i l l  be  te rmina ted .  Th is  i s  because,  i f  the  la tch
were  le f t  open w i th  on ly  one motor  c lose  capab i i i t y ,  a  subsequent  s ing le
fa i lu re  ( the  motor )  wou ld  p revent  c los ing  the  la tch  and wou ld  requ i re  an
EVA to  c lose  the  la tch .  Th is  assumes tha t  a l l  la tch  groups  are  des ignated
as  c r i t i ca l  and thus  are  requ i red  to  be  c losed fo r  en t ry .  I ' l h i le  the  p i lo t
is performing the latch tests, the cormander is adjusting the PL bay CCTV
caneras and VTR, and observing the operation of the latches and door cen-
te r ' l  ines  in  the  pay load bay .

L - L L



EVENT/CREW TASK

THEODOLITE OPS

TI ME DI SPLAY

01:25 MET

The detailed procedure for the theodolite is located in the back of the
section. The handrail targets are used f irst for calibration. There are
three targets on each side of the PLB on the longerons. There are six tar-
gets on each side of the PLBD centerl ine (Reference Theodolite Target Loca-
tion Diagram). The target pad is in groups according to execution in the
tineline. The horizontal and vertical angles are recorded at each
s igh t i ng .

N/A

Z - L a
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EVENT/CRE}I TASK

PtBD OPEN/CLOSE TEST/BOTH

TIME

01:33  MET

DISCUSSION

This  tes t  invo lves  par t ia l l y  open ing  each PLBD,  then
par ing  the  t i rne  to  open w i th  the  t ime to  c lose .  I f
same,  i t  wou ld  ind ica te  a  rn to r  fa i lu re  o r  loss  o f
w i  l I  t ime the  door  open ings  and c los ings .  There  is

DI SPLAY

SM PL BAY DOORS

clos  ing  i t  and com-
the t imes are not the

oower. The crewmember
no need to ful ly open

the  doors  s ince  a  compar ison is  a l l  tha t  i s  requ i red .

Before the starboard door is closed, the crewmember does a check to see
which  center l ine  la tch  w i l l  make f i rs t  con tac t .  Th is  ind ica tes  whether
or  no t  ascent  thermal  cond i t ions  caused a  gap or  over lap  cond i t ion  in  the
doors .  Th is  da ta  i s  recorded on  the  Launch Day N0 G0 Cr i te r ia  D iagram.

!
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EVENT/CREI' l  TASK

UPL I NK/D0l'INLI NK/MCC

TiME

V a r i a b l e

Throughout
accord i ng
ano s0 are

DISPLAY

GNC 1 DPS UTILITY

the Dost  inser t ion t imeframe,  up l inks and downl inks are scheduled
to ground station coverage. Some of these are t ime constrained
expl  a ined here.

The f irst s-band site after oPS 2 is achieved is used to send Table l ' ' lainte-
nance Block Updates (TMBU)' update Oeorbit  targets for launch day opportu-
n i t ies ,  and conf igure  the  S-band to  L0  npde.

TMBU are used to change C&W parameters or switch onboard antenna seiections.
The antennas are changed by delet ing s i tes the GPC is point ing at '

The s-band to L0 npde is sometimes done over I0S in OPS 1. S-band was in
HI pwr mode for ascent due to interference of the SRB plume and ET w'i th the
s iona l .  The nex t  se t  o f  s -band s i tes  a re  used to  up l ink  the  orb i te r  s ta te
ueitor, RCS quanti ty I- loads, variable parameters, and Entry REFSI'14ATs '

The RCs quant i t y  j s  up l inked to  p rov ide  the-co f fec t  onboard  da ta  d r iven  by
the  GNC GPC.  I - loaded va lues  are  used un t i l  th is  up l ink .  (The BFS per -
io rmed th is  func t ion  in  gPS 1 . )  Th is  up l ink  i s  des i red  ASAP a f te r  OPS 2
is ach i  eved .

Var iab le  parameters  a re  chosen by  the  ground to  v iew data  no t  o therw ise  on
the downlist.  An exanple for STS-2 are the input parameters whjch deter-
mine  the  c r i te r ia  fo r  RCS je t  se lec t ion .

The Entry REFSIf iATs (reference matrices ) are needed prior to the IMU to IMU
at ionmeni  ca l led  DESiRED REFSI"14AT UPDATE.  gne S-band s i te  'backup '  to  the
sch6du led  oppor tun i ty  i s  p rov  ided .

TV downl jnk  i s  a lso  shown fo r  any  ava i lab le  s i te  (dashed l ines)  dur ing  PLBD
oo. i i i i on i .  GDS/MIL  is  no t  used- fo r  TV dur ing  th is  t ime due to  dumping  ASC
data from the oPS recorder.

a - L . t



EVENT/CREI.J TASK

AUTO 0PEN PLBD's/BOTH

TIME

02:08 MET

t) I  SPLAY

SM PL BAY DOORS

As part of Fl ight Test Requirement (FTR) 251, a demonstrat ion of the auto-
mat ic  PLBD open ing  sequence is  spec i f ied .  The c rew wi l l  in i t ia te  the  se-
quence v ia  CRT 4  and the  swi tch  on  R13.  They  w i l l  nnn i to r  the  d isp lay  to
ver i fy  the  dr ive  t imes are  nomina l .  The who le  sequence shou ld  take  e3  min
40 sec .

. -  L J



TVENT/CRE|.J TASK

RAD DEPLOYMENT AND VERIF/PLT

TI ME

02:Ll MET

D I SPLAY

SM 88 APU/ENVIRON
THERM

OI SCUSS ION

Af te r  the  PLBD tes t ing  is  comple te ,  the  p i lo t  remains  a t  the  a f t  f1 igh t
deck and unlatches and deploys the active thermal control subsystem_ (ATCS)
rad ia to rs  in  the  PL Uay u i ing  the  cont ro l  sw i tches  and tb 's  on  pane l  R13.
The radiator 

' latch 
and- deploynnnt mechanistm are not cycled because un-

ia tch ino  and dep lovnent  o f  the  rad ia to rs  i s  no t  requ i red  fo r  success fu l
on-orOi I  opera t ion- .  (Nondep loyed or  s towed rad ia to rs  lose  approx imate ly
20 percent eff iciency. )

I f  a  rad ia to r  dep loys  on  a  s ing le  motor ,  i t  w i l l  be  s towed and the  good ra -
d ia to r  w i l I  be  rbde i loyed.  Th is  i s  to  p ro tec t  aga ins t  a  second motor - fa i  l -
u re  p revent . ing  a  dep loyed rad ia to r  f rom be ing  s towed.  A  tab le  i s  inc luded
( jn  l ta rs )  wh ich  shbws-wh ich  AC bus  cont ro ls  wh ich  la tches ,  There  are  two
iets of l i tches, but the LATCH nntors are three-phase nptors (three cb's
need to be opened to remove power from a motor since the nntors wil l  oper-
ate on one phase), whereas the [)PLY motors are two phase.

The PLB f lood l igh ts ,  TV caneras ,  mon i to rs '  and VTR are  deac t iva ted  a t  th is
t ime.  I t  i s  im ior t in t  tha t  the  VTR be s topped s ince  there  is  a  l im j ted
amount  o f  f i lm iva i lab le  (30  min , /casset te ) .  The ground can conmand the  Tv
off i f  necessary to prevent overheating of the cameras.

The o.i  lot moves to the forward stat ion and monitors the radiator control-
ler but temperatures for each of the two Freon loops, via the APU/ENVIRSN
THERM d isp l i y  on  CRT 1 ,  fo r  a  d rop  to  be low 60 deg F .  Th is  ind jca tes  tha t
the  Freon jn -  the  rad ja io rs  i s  f low ing  and prov id ing  coo l ing  ( th is  tempera-
ture f iEasurernent is taken before the Freon reaches the evaporators). l lhen
this temperature drop is confirmed, the pi lot turns the HI LoAD evaporator
off (control is at forward stat ion). The HI LSAD evaporator duct heater
is turned off approximately an hour later.

z - l o



EVENT/CREI.I TASK

PALLET/FILE HTR/OCE ACT

TI ME DI SPLAY

' 02:?2 MEr SM 90 0STA-1 PALLET
. SYS

SM 91 OSTA-1 EXP

RT'IS/PALLET AC Pl.lR ACT

* ^, ,  t l -  t ,  . t  *t  be closed to provide power to the pal let Freon
pumps. lhe AC l and AC 2 Rl ' lS cb's provide power to the indicators which
wi l I  be  used to  check  the  J0 INT tempera tures .  ( I t  i s  assumed 013 ESS 3AB
MNC CONTR cb is  c losed to  p rov ide  pa l le t  power . )

PALLET ELECTRiCAL SUBSYSTEM

' Payload primary MNC power is needed to supply power for the heatens on the
p a l  l e t .

The Freon f low propor t ion ing  va lve  is  taken f rom ICH to  PL HX to  inc rease
the  Freon f  low to  the  pa l le t  s ince  pay loads  w i l l  soon be  ac t iva ted .

Power is then applied to the pal let system and experiment sv{i tches.

The SM, I/0 RESET is needed to reestab l ish cormunication between the FMDM
and the SM GPC.

PALLET ATCS ACT

Spec 90 is used to turn on the pallet Freon pumps and check the pump pres-
sures are in the nominal range. This needs to be done soon after the
PLBD's are open.

FILE HTR ACT

As soon as poss ib le  a f ter  the PLBD's are open,  the FILE heater  is  act j -
vated to prevent the package from getting too coid (protecting the fi lm js
especia l ly  impor tant ) .  Spec 91 is  used to  do th is .

oct AcT

Continu ing on Spec 91 , the OCE power is turned on in order to activate the
OCE heaters and prevent the instruments from getting too cold. This needs
to be done soon after PLB[) opening.

l - L l



EVENT/CREI{ TASK

Pl,tR-UP MS T0 TEI'IP t'100E

TIME

02:26 MET

DISPLAY

SM 94 PDRS CONTROL

R''IS TEMP MOOE

Prior to th' ls activity, the cb's on M73C:E and F for AC l and AC 2 RMS
*usi be closed. Tle ntts Ternp Mode means the Rl'tS power is in primary and
t le  MCIU is  act ive.

l ' lhen the Rl,lS power is taken to PRI, a master alarm (MA) is genera.ted be-
l juie rlo ls blr. I, lhen the display, Spqc 9!, is called up, the l '1A and GPC
data l ights  come on due to  the i lO- i t i i t  be ing of f  and no data buses avai l -
ab le .  ihe next  s tep is  to  turn on I /0  v ia  j tem 5 '

Tak inq the SAFING swi tch to  CIr I {CEL star ts  the RMS MCIU through^ i ts^ in i t ia-
i ; ; ; ; " ; j ; .  The data buses are made avai lab le ,  and hence the GPC DATA
l ight  loes out .

PoRT TEMP is chosen sO that the arm temperatures can be npnitored on the
inlicalo"s. Each J0INT of the Rl' lS js checked to be within the nomina'l tem-

;;; i l ; ;  i ing..- I i  not, the crevr records the tempelalure in the.blanks
; ; ; ; ; ; ; ; .  

- r f , .  
mtnr  swi tch is  put  back in to  SRIT TEMp to b lank the ind ' ica-

tors and thus save Power.

RJ'IS SHOULDER BRACE RELEASE

The Rl,ls shou lder brace is secured for 
' launch. once it is released, it re-

mi ins that  way throughout  the f l ight  ( inc lud ing ent ry) .  I f  AC 1 OA were' i . i i l  
i i ' . -u . i ie  coutd nJ i  Ue-rete ised 'and woul i  sevei i r ly  l imi t  RMS opera-

t ion i .  The brace is  re leased as soon as pract ica l  a f ter  orb i t  in  case
in . " r i t  e f f ec t s  cou ld  cause  i t  t o ' s t i c k '  l a t e r  o r  AC  l  f a i l s '

The Rl,tS SEL switch is off as part of the Temp Mode. If i t  were in P0RT'
i t  would a l low the capabi l i ty '  to  move the RMs and put  i t  in  IDLE Mode'
which uses more gower.

I
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EVENT/CREI.I TASK

COAS CAL/CDR

TIME

0?:29 i lEf

DI SPLAY

GNC 20 OAP CONFIG
GNC 22 5 TRK/COAS

DISCUSSION

l' lhi  le the pi lot is at the aft stat ion, the comander is preparing for the
forward  s ta t ion  C0AS ca l ib ra t ion ,  wh ich  must  be  per fo rmed wh i le  in  o rb i ta l
darkness .  Th is  invo lves  uns towing  and rnunt ing  the  s ta r  s igh t ing  C0AS in
the  fo rward  (+X)  pos i t ion .

The star trackers (ST's) are turned on at this t ime for warmup so that they
wil l  be ready after the C0AS CAL. The cormander init iates an auto maneuver
f rom the  PLBD open ing  a t t i tude  to  a  new iner t ia l  a t t i tude  such tha t  nav iga-
t ion  s ta rs  w i l l  be  in  the  +X C0AS F0V.  Th is  maneuver  i s  op t im ized by  mak ing
the  CoAS CAL a t t i tude  as  c lose  as  poss ib le  to  the  a t t i tude  fo r  the  f i rs t  ST
data  takes .

The GNC 20 DAP CONFIG display is used to change the vernier rotat ion compen-
sa t ion  f rom 0  ( I - loaded)  to  .003.  Th is  a l lows the  DAP to  au tomat ica l l y  damp
out  osc i l la t ions  due to  c ross  coup l ing  and thus  he lp  the  c revmember  ob ta in  a
rore accurate sighting. After the CAL, the compensation is returned to 0 to
conserve  fue l .

A f te r  con f igur ing  the  C0AS por t ion  o f  the  STRK/COAS d isp lay ,  and enab l ing
the RHC (FLT CNTLR PIJR-0N), the cormander maneuvers the vehicle so that the
star passes through the centet of the COAS. t lhen the star passes through
the center of the CoAS it  is marked by depressing the ATT REF pb. The +X A
bias of the C0AS is then computed and displayed on the CRT, recorded, and
updated by the connander. The conrnander veri f ies the accuracy of the mark
by again maneuvering and marking the star at the center of the COAS. The
+X A b ias  i s  computed aga in  and shou ld  be  no  grea ter  than 0 .12  deg.  I f  i t
i s  >0 .12  deg,  the  new +X A b ias  i s  updated  and the  ver i f i ca t ion  process  is
repeated up to two addit ional t imes. OAP control is then returned to auto
vern ie r  con t ro l  and the  RHC is  sa fed .

. - L J



EVENT/CRE!,I TASK

STAR TRKR SELF-TEST/DOOR OPEN/COR

TIME

02:43 MET

DI  SCUSS ION

The star trackers are self-tested before being used to take star data

; i ;^; ' ; ; . " 's i i l i7bod cnir  displav'  . IhgY. t tn.  bi .sel f  - tested r i  sht awav
as they were por{ered ou"inq-in;'c0AS Ci\L activities (they require 15

i in-* i i t rp l .  
' I f  

e i ther s i " r i i is  the sel f - test '  i t  wi l l  be retested
; ; ; . : - ' r i i ' , i , i r t . "  *nut  tn! ' ru iu i i t ' ; i  ih"  sei i - test  are,  both sT's wi l l

be used to in i t . ia i ly  tu[ . , i i | "  a i ta s ince-rai l ino the sel f - test  is  not

;".;;; i.;; ;; i i ;; io; i;.-oii i i i 'g-an Si-tai teo'- ( out-or-i imit varues

for  ANG ERR or lMU to"ql i i i - ingie i  are tnen used to declare an ST fa i led ' )

A f t e r t h e s e l f . t e s t , t h e S T d o o r s a r e . o p e n e d v i a c o n t r o l s w i t c h e s o n p a n e l
06. Borh door contro l ;y ; i#- i i  A 2l  i t .  run s imul taneouslv (each svstem

i i . r . i ! i "ut i [  o. . . i l ,  ani  the door opening-t imes are ncni tored to conr i rm

dual  svstem opera' lon i ' r i -  tJ  iz  sec). '  _Dou6l ing that  t ' ime for  a door open-

;;; '-; 'r i;-ir;! i. i i  I ri irri.-or-oni of the syitem motors for that door'

ni"si-ioo. ii'ui-i,* "'iv';;; 
ope'iiion"r conirol trylT-!ryitl) ;.,!?:tyt"

_ir i ' r i i i i  oe-op. i l t .o iopeneo/ctosed) in rhe same manner as a fu l lv .opera-

t ional  door  wi th  two ty i i i t t  s ince c l6s ing the ST doors is  not  a  mandalory

reouirement for entry.

DISPLAY

GNC 22 S TRK/COAS CNTL
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I M U  1 1  l r t 4 u ?
\ /

lfrr-3

t "  t / _ \  I M U  2

IMU 3

EVINT/CREl.t TASK

DESIRED REFSII'IAT UPDATE

TI ME DI SPLAY

02 :46 lilET GNC 21 IMU ALIGN

To opt im ize  the  acce le ra t ion  sens ing  capab i l i t y  o f  the  IMU's ,  the  IMU's
are oriented with respect to the Orbiter, one way for 

' launch 
and another

way for entry. This procedure results in the entry orientat ion.

After orbital insert ion, the ground upl inks the entry REFSli l ' lAT's to the
ac t ive  PASS GPC's  (no t  the  f reeze dr ied  or  BFS) .  l {hen an  IMU to  IMU a l ign-
mnt  l s  done,  two o f  the  IMU's  w i l l  phys ica l l y  have the i r  p la t fo rns  moved
to a posit ion wh ich corresponds to the upl inked reference matrices. The
th i rd  IMU,  ca l led  the  re fe rence IMU,  has  the  same or ien ta t ion  fo r  bo th
launch and en t ry  and is  there fore  no t  rnoved.  A  s imp le  d iagram i l lus t ra tes
the IMU to IMU al ignment:

LAUNCH ENTRY

The IMU's  a re  a l igned regu la r ly  to  remove er ro rs  wh ich  may occur  due to
thermal  o r  mechan ica l  s t resses .  The IMU to  IMU a l ignment  does  no t  nu l l  the
er rors ,  in  fac t  i t  may cont r ibu te  some o f  i t s  own.  The IMU s tar  a l ignment
has  fewer  sources  o f  e ror ;  there fore ,  i t  fo l lows the  IMU to  IMU a i ignment .
S ince  another  IMu s ta r  a l ignment  w i l l  be  done a t  a  la te r  t ime,  the  s ta r
a l  ignment  a lso  prov ides  a  base to  ca l ib ra te  the  IMU dr i f t  ra tes .  Th is
would not be true i f  the IMU to IMU al iqnment were done after the star
a l i o n m e n t .

l -  a .L



EVENT/CREt,I TASK

SWITCH APU COOLANT SYS

TI ME

02:52 MET

DI SPLAY

N/A

The APU's (gas generator bed) need to be cooled to-support a nominai. re-
start. Thi-cooiing is provided by system A from APU shutdown (Ascent
Check l is t )  unt i l  th is  t ime.  t2  hr  45 min is  requi red.of  each system to
cool the APU's, and 3 hr is the max'imun time for one (either A or B) sys-
tem. The B systetn wil l  be used unti l  i t  is turned off in the CAP. Note
t l ra t  a  hot  re i tar t  o f  the APU's is  ava i lab le  s ince on ly  about  3 .5  min of
cooling (GG be'low "rS25 deg) is required for that capabi l i ty.

a - a a



EVENT/CREW TASK

IMU STAR ALIGN/CDR

TI ME

02 :54MET

DI SPLAY

GNC 22 S TRK/COAS CNTI
GNC 2i IMU ALiGN
GNC UNIV PTG

DI SCUSS ION

0nce the  proper  a t t i tude  is  a t ta ined,  the  c rew ver i f ies  tha t  the  s ta r  tab le
.  i s  c lear  and pu ts  the  s ta r  t rackers  in to  the  ac t ive  ncde ( ITEM 3,4) .  S tar

da ta  acqu is i t ion  is  per fo rmed in  the  au to  s ta r  se lec t  nnde ( /REQD ID ITEM
11,  12  ( two)  -0 ) .  The s ta r  t racker  so f tware  se lec ts  a  s ta r  in  the  FOV and
outs  i t  in  the  tab le .  The A ANG's  ind ica te  the  d i f fe rence be tween where
the ST hardware found the stars and where the software thought they should
be found.

The c rew rnon i to rs  the  S TRK/COAS CNTL d isp lay ,  records  the  A ANG's  jn  the
1og,  and checks  tha t  the  ANG ERR is  w i th in  l im i ts .  The ANG ERR ind jca tes
the dif ference between what the two star trackers rneasured and what the
rea l  ang le  i s  be tween the  two s ta rs .  i f  th is  e r ro r  i s  la rge ,  nore  da ta  i s
taken to  he lp  d iscover  wh ich  ST is  rns t  in  e r ro r .

Nex t ,  the  IMU ALIGN d isp lay  is  used to  check  the  ANG AX,  AY,  AZ fo r  the
reference IMU (the one the other two IMU's were torqued to in the DESIRED
REFSf f iAT UPOATE)  to  see i f  they  are  w i th in  the  l im i t .  I f  they  are ,  then
the  ANG AX,  AY,  AZ are  recorded in  the  1og,  and the  IMU's  a re  to rqued.
The al ignment is complete when the * at ITEM 16 goes away.

I f  the  ING AX,  AY,  AZ are  no t  w i th in  the  l im i t '  i t  p robab ly  ind ica tes  one
o f  t h e  S T ' s  i s  b a d .  I f  o n e  o f  t h e  S T ' s  f a i l e d  t h e  s e l f - t e s t  e a r l i e r ,  i t
is assumed bad, and the One Star Tracker procedure (ONE STAR TRKR STAR
DATA AQUISITI0N and IMU STAR ALIGN PAD Znd ATTITUDE) is used to take star
da ta .  I f  bo th  ST 's  passed the  se l f - tes t ,  new s ta r  da ta  i s  taken v r i th  bo th
ac t ive .  I f  th is  da ta  shows one o f  the  ST 's  has  a  la rge  A ANG,  i t  i s  assumed
tlre bad ST, and rrrre data is taken using the One Star Tracker procedure. \ f
a l l  th is  resu l ts  in  the  At \ , lG  s t i l l  above the  l im i t ,  the  ground w i l l  adv ise
the  c rew o f  the  nex t  ac t ion  wh i le  the  IMU's  remain  nona l igned.
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EVENT/CREI.I TASK

RESET C/I.I / PLT

TIME

02:55 MET

DI SPLAY

NONE

DI SCUSS ION

These procedures  enab le  c / l l  parameters  tha t  were  inh ib i ted-dur ing . launch
in ord'er to prevent unwanted c/t{ alarrm. The procedures also inhibit  and
chanqe l imit!  of parameters for systerm that were active only for launch
ie.q]. f , fpSl. The gvtS fuel and pr-essure I imits are changed from the higher
d fs - t im i t  (288 ps i )  used fo r  ASC to  the  lower  PASS I im i t  (284 ps i ) .
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EVENT/CREW TASK

ACTIVATE FC PURGE HTR/PLT

TIME

02:57  l lET

The fuel cel l  purge heater
Ce l l  Purge Tes t  so  the  vent
a l l o w  t h e  p u r g e  t o  s t a r t .
120 deg and can r ise up to

DI  SPLAY

N/A

is  ac t iva ted  15  min  pr io r  to  the  Auto  Fue l
l ine  tempera tures  w i l l  be  h igh  enough to

The tempera tures  in i t ia l l y  a re  be tween 50-
350 deg dur ing  heater  opera t ion .

z -  4 7



EVENT/CREI,I TASK

POST S TRK/iMU RECONFIG

TTMF DISPLAY

*lu ,r- N/A

The -Z  ST is  tu rned o f f  s ince  i t  w i l l  be  po in t ing  a t  the  ear th  in  the
nomina l  a t t i tude .  I t  a lso  saves  power .
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EVENT/CREI,{ TASK

MNVR TO -ZLV, Y-POP ATTITUDE

TIME DI SPLAY

GNC UNIV PTG

Af te r  the  IMU a l  ignment  i s  comple te ,  the  Orb i te r  i s  taken to  i t s  nomina l
bay  to  the  ear th  6 r ien ta t ion  requ i red  by  the  pay loads .  .The ta rge t - lD  (2 )
sp ic i f ies  the  center  o f  the  ear th ,  the  Body Vector  spec i f ies  the  -Z  ax is
to be pointed at the target, and the Onicron of 180 specif ies nose for-
ward .
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EVENT/CREI,I TASK

FUEL CELL AUTO PURGE TEST/PLT

TIME

n ? .  1 1  M F T

DI SPLAY

SM 68 CRYO/FUEL CELLS

DI  SCUSS iON

T h e c a p a b i l . i t y t o p u r g e t h e f u e l c e ] l s i s a r e q u . i r e m e n t f o r c o n t j n u i n g
pist ihe taunin aay opporiunit ies and, thus, must be denonstrated before

i i i-Siig r ' lCiiCie1/ 60 tbi orUital operit ions. This involves init iatins an
automat ic  fue l  ce l l  purge dur ing.g iound s tgt ion coverage so that  lhe MCC'
in  aaAi t ion to  the c iew,  can moni tor  i t .  The fue l  ce l l  purge l ine heaters
are manually turned on 6ar' l ier to be sure that the vent l ine temperatures
*i if Ut nig'n enougn to i i low-the purge to start when the auto sequence is

in j t ia ted. -  The c iew ver i f ies  suctes i fu l  purg ing uy nq l i lg l i lg .02^and.H2
reactant f lorr increases for each fuel celi on t ire CnY0/FUEL CELL SM dis-
pfiy on Cnf 4 next to the purge controls on panel R12'

The switches are left in GPC so that the sM GPC wil l  cormand the heaters
o i i  SS * in  a f ter  the pu ig. .  They are nominal ly  le f t  in .GPC af ter , that  in

iu i . -o f  i  f i .on loop fa t iure whi ih  would requi re  a cont inuous fue l  ce l l
purge- to-Leep- i t re  t i re t  ce l ls  cooled.  The GPC posi t ion a l lows the ground

to cofimand the Purge.
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EVENT/CREl.l TASK

CONFIG CONTROLS FOR ON-ORBIT/BOTH

TI  ME

03:22 MET

DI SPLAY

N/A

DI  SCUSS ION

After the G0 for orbital operations, the Orbiter systefts that were left
in an ascent/deorbit  configuration up to this t ime are reconfigured to
suppor t  o rb i ta l  opera t ions .  The COR conf igures  the  f l igh t  deck  equ ip -
nent  wh i le  the  PLT conf igures  the  middeck  i tem.  The PLT can then beg in
s u i t  d o f f i n g .

At  th is  t ime,  the  IECM is  taken to  P0SITION 1 .  Th is  ac t iva tes  the  mass
spectrometer. At least an hour must have elapsed between PLBD opening
and th is  ac t i v i t y  to  a l low fo r  ou tgass ing .

The ACIP heater  i s  tu rned on  a t  th is  t ime.  The supp ly  water  c rossover
va lve  wh ich  was oDened a t  l :05  MET is  now c losed.  Th is  i s  to  i so la te
tanks  A and B f rom C,  D,  E ,  and F .  Tank  B has  been f i l l i ng  up  w i th
fuel cel l  water and is now feeding the f lash evaporator system.

I ' la te r  loop  1 is  taken to  GPC,  B ,  wh ich  is  the  nomina l  on-orb i t  con f igura-
t ion .  Th is  a l lows i t  to  cyc le  on  and o f f  wh i le  the  ground mon i to rs  the
l im i ts .  The l im i ts  a re  se t  la te r  to  p revent  SM a le r ts  wak ing  the  c rew
dur ing  the  s  leep per iod .

S ince  the  h igh- load evapora tor  was  tu rned o f f  ear ' l i e r  and the  duc t  i s  now
baked ou t ,  the  heater  i s  tu rned o f f .

Cryo tank 3 heaters were off unti l  this t ime, to save power since tanks
l  and 2  are  supp ly ing  the  fue l  ce l l  reac tan ts .  Tank  3  i s  se t  a t  a
h igher  p ressure  so  tha t  once i t s  heaters  a re  on ,  i t  w i l l  be  used f i rs t
to  sa t is fy  a  DT0.

The other switches on the f l ight deck were on to support a contingency
deorb i t .  S ince  the  G0 fo r  o rb i t  has  been g iven,  these swi tches  can be
turned o f f .  These inc lude the  swi tches  on  F6 lF8,  12 ,  05 ,  07 ,  08 ,  09 ,
0 i4 ,  015,  016,  and C9.

Circuit  breakers on ML86B row A and B are closed to provide power to the
waste water supply and dump l ine heaters used when venting the conmode.
The f lood l igh t  cb 's  on  row F and G are  c losed so  the  c rew can choose what -
ever  l igh ts  a re  conven ien t .  The EMU cb 's  on  row E are  c losed in  case tha t
equ ipment  i s  needed fo r  a  cont ingency .

Cryo  tank  4  cb 's  a re  le f t  open s ince  there  is  no  tank  4  se t  fo r  STS-2 .
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EVENT/CREI'I TASK

SUIT DOFFING/BOTH

TIME

03:27 MET

Di SPLAY

N/A

DISCUSS ION

The removal of EES suits and associated crew Systerm equipnent is delayed
unil i-atter the G0 for orbital operations since they r 'ou ld have to be put
back on for a contingency deorbit on Flight Oay 1.
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EVENT/CREI.I TASK

VAC VENT, FDF, AND DOSIMETER CONFIG/PLT

TIME DI SPLAY

-  03 :50  MET N/A

OI SCUSS I ON

After the G0 for orbital operations, stowed equipnent that is required to
conduct  on-orb i t  tes t ing  (DTO's  &  DSO's)  and Orb i te r  opera t ions  is  un-
stowed and deployed. Some of the f irst equipment deployed is the radia-
t ion dosimeter pouches which are deployed in both the f l ight deck and the
middeck to support DSO 5232.

The renrote switching cord was attached to the aft A1 PClt ' f ' lU switch to al low
a manua l  sw i tchover  dur ing  ascent  i f  requ i red .  A t  leas t  one PCISIU is  re -
qu i red  fo r  o rb  i t .

The Ascent Check l ists are no longer needed, so are stowed out of the way.
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EVENT/CREl' l  TASK

TELEPRINTER ACTIVATION/CDR

TIME

03:51 MET

OI SPLAY

N/A

DISCUSSION

The teleprinter al lows the ground to send writ ten l lessages to the crew on
orbit .  I t  is about the size of a Vu-graph machine and stowed in the mid-
deck .  I t  i s  powered th rough MNC 0C u t i l j t y  ou t le t  on  A1 l  v ia  a  cab le  con-
nection. Al l  switches for Air to Ground 2 (A/C 2) are taken to Receive
(RCV)  so  the  te lepr in te r  up l ink  w i l l  no t  be  in te r rup ted  by  a  t ransmiss  ion .
If  the crew tr ies to transm'it  on A/G 2, they wil l  hear a tone. The tele-
pr in te r  i s  ac t i ve  th rough the  Miss ion  Sta t ion  (MS)  aud io ,  and thus  MS can-
not be used by the crew.
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EVENT/CRE!'I TASK

t.II DDECK CONFI G/PLT

TIME

-  N ? .  q E  M F T

DI  SCUSS ION

DI SPLAY

N/A

At this t ime, the theodoli te is stowed and the cormode ( l ' lCS) is readied
for use. The crew uses this t ime to 'set up housekeeping' and freshen up
before a busy bunch of crew activi ty.



EVENT/CRE!,I TASK

CONFIGURE CABIN TEMP CNTL/CDR

TIME DISPLAY

03:56 MET N/A
- \

DI  SCUSS ION

The cabin temperature control ler ann is stov{ed in a pin bag to preclude
damage dur ing  ascent  v i  b ra t ion .

Th is  conc ludes  the  pos t  inser t ion  phase o f  the  f1  igh t .  The Crew Act iv i t y
P lan  takes  over  f rom here .
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2.? NOMiNAL DEORBIT PREP PROCEDURE OETAILS

The fo l  low ing  pages conta in  de ta i  led  d iscuss ions  o f  the  Nomina l  Deorb j t
Prep Procedures. The sequence and t ime of each activi ty are based on thr
'F ina l '  ed i t ion  o f  the  STS-2  PDP document .

EVENT/CREII TASK

CRT TIMER SETUP/PLT

TIME

T I G  - 6 : 0 5

DISPLAY

GNC 2 TIME
5Ii1 2 TIME

DIS CUSSION

In  order  to  make the  deorb i t  t ime l ine  sequence independent  o f  the  se lec t .
ed  deorb i t  oppor tun i ty ,  the  gener ic  t ime base o f  T IG -X t ime w i l l  be  user
At  the  beg inn ing  o f  the  deorb i t  p rep  day ,  the  c rew enters  the  deorb i t  T I (
t ime in to  the  GNC 2  and SM 2  T I l " lE  d isp lays  v ia  i tem 17.  The nomina l  deor
b i t  T IG t ime is  5 /3 :12  (day /hr :min)  t ' lET.

The so f tv ra re  w i l1  ca lcu la te  the  t ime remain ing  to  deorb ' i t  T IG (T)  by  one
of  the  fo l  low ing  fo rmulas :

I f  the  deorb i t  T IG )  cur ren t  l4ET t ime,
T  =  deorb i t  T IG -  cur ren t  t lET t ime

l f  the  deorb i t  T IG <  cur ren t  MET t ime,
T  =  24  hrs  +  deorb i t  T IG -  cur ren t  MET t ime

T w i l l  be  so f tware  loaded in to  the  CRT t imer .  The CRT t imer  w i l l  then
count  down to  zero  (occurs  a t  the  burn) .  A f te r  the  burn ,  i t  w i l I  count
u p .

T h e  o n l y  w a y  t o  r e s e t  t h e  t i m e r  i n  O P S  3  i s  v i a  i t e m s  L 0 ,  2 2 ,  a n d  2 3  i n '
I t ' lVR di splay.
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EVENT/CRE!.I TASK

APU STEAI'I VENT HTR ACT/PLT

TIME

T IG  -6 :04
T IG  -2 :13

DISPLAY

N/A

OIS CUS SION

Heaters associated with the water boi ler stean vent are required to be
turned on  be fore  APU ac t iva t ion .  Th is  i s  acconp l ished by  tu rn ing  lhe
BLR CNTLR P}IR/HTR to A and BLR CNTLR to 0N. This action al lows the
heaters  to  warm up to  a t  leas t  1300.  The water  bo i le r  w i l I  then  g ive
the  APU a  ready- to -s ta r t  s igna l  ( tb -gray) .

S ince  the  FCS C/0 ,  Par t  I  on ly  uses  ohe APu,  the  heaters  a re  on iy  re -
q ' i j i i a  to  be  on  -30  minu tes  ( i te  -0 :64 f  be fore  ac t iva t ing  the  APU.

At  T IG -2 :13 ,  the  heaters  a re  tu rned on  2  hours  be fore  a l l  3  APUs are
aci iv ated .
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EVENT/CREI,I TASK

ENTRY STO|IAGE/BOTH

CREI./ SYS DEACT/BOTH

SEAT/POS CONFIG/BOTH

I{CS DEACTI'/ATiON/CDR

SECURE AFT DECK/BOTH

TIME

T IG  -6 :03
T IG  -4 :37
T IG  -4 :25
T IG  -2 :30
T IG  - l : 04

DISPLAY

N/A

DIS CUS SION

The c rew wi l l  per fo rm as  many phys ica l  ac t i v i t ies  (s towage '  -connect i0n '
a .p foyn .n t ,  ver i f i ca t ion ,  e f  ce tLra  o f  equ ipment )  as  poss ib le  be fore .su i t
donn inq  and seat  inqress .  I f  the  c rew per fo rmed the  top  th ree  ac t iv i t ies
* i i r r  t ie i r  su i ts  on ]  they  wou ld  need t ime to  ' coo l  down '  aga in '

The en t ry  s towage and c rew lys tems.deac t iva t ion  cons is t  o f  s towing  and
re ion i  ig i , r ing  v i r . ious  ar t i c les /equ ipment .  fo r^c rew sa fe ty  dur ing  en t ry .
fn . - i to iug .  i rocedures  are  conta ined in  the  Crew Sys tems Check l ' i s t . - .De-
t i i teO Oeic r jp t ions  o f  the  equ ipment  a re  conta ined in  the  Shut t le  F i igh t
Operations Manual (SF0t4) Volume 12.

The en t ry  s towage cons is ts  o f  s towing  pg lsona l  hyg iene ar t i c les ,  f i l l i ng
the air ianpleri  and veri fying the aft C0AS is stowed'
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T h e c r e w s y s t e m s d e a c t i v a t i o n i n c l u d e s t h e f o l l o l i n g a c t i v i t i e s :

r  con f iqure  the  cab in  tempera ture  cont ro l  le r . to  fu l l  coo l  a f te r  the  regu--  
i . lo " ' i t  tu rned o f f  ( re lu i red  be fore  su i t  donn ing)

r Renove and stow the C02 absorbers.

r  S tow/uns tow/ ins ta l  I  FDF ar t i c les / rad ia t ion  ins t ruments  (dos imeters )  '

r  Stow fwd/aft shades/f i  l ters.
, .  

- . t

r  Ins ta l I  the  overhead shades.

r Stow the 35nrn cdnera, 70 rm cameras, and spot meter'

The seat /por tab le  oxygen sys tern  (POS)  inc ludes  the  fo l  low ing  ac t iv i t ies :

r Transfer the helmet bags from the middeck to C2'

r C o n f . i q u r e t h e s e a t s b y r e m o v i n g u n n e c e s s a r y V e ] c r o a n d c l e a r i n g t h e
s t rao ;  and be l ts  f ro rn  the  seat ing  area .

r  ver i f y  bo th  P0s ,  loca ted  on  le f t  s ide  o f  the  p i lo t ' s  sea t ,  a re  s towed
so tn i t  they  may be  used pos t  land ing .

e o o e n t h e s e a t 0 z s o t h e p r e s s u r e f r o m t h e s e a t . s P O S t o t h e h e l m e t i s-  
i iOuceO- f .o rn  gOb to  -60  ps i .  t ihen  the  su i t  i s  donned,  the  pressure

wi l l  be  reduced f rcm -60  ps i  to  -1  .5  in '  o f  H20 '

The ac t iv i t y  o f  deac t iva t ing  the  Waste  Co l  lec t ion  Sys tem ( l ' lCS)  i s  per -

fo rmed as  la te  as  poss ib ie .

The secur inq  o f  the  a f t  deck  cons is ts  o f  s towing  the  vent  hose ex tens ion '
u" i i fu ino  t f ie  a f t  modu lar  lockers  (A16,  A17)  a re  secured '  the  su1!  tans

are o-n, ind the aft l ights are off.
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EVENT/CRElt l  TASK

DFI I ' iB AUT0 CAL/CDR

TIME DISPLAY

TIG -6 :00  MET N/A

OISCUSSION

The DFI  w ideband miss ion  recorder  i s  au tomat ica l l y  ca l ib ra ted  be fore
opera t ion  dur ing  the  deorb i t  burn  and en t ry  (E I  th rough ro l  lou t ) '
Other  p lanned ca ' l  ib ra t ions  occur  on  Iaunch day  and pos t  land lng '
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EVENT/CREll l  TASK

AUTO MNVR TO TAIL TO SUN/COR

TIME

I  I b  - 5  : 5 )

D IS PLAY

GNC UNIV PTG

DiSCUSSION

The auto  maneuver  to  ta i l to  sun a t t i tude  is  es tab l i shed upon comple t ion
of  the  DFI  ca l . ib ra t . ions .  Th is  a t t i tude ,  wh ich  is  executed  v ia . the  UNIV
i fe -Oisp t "v , - i s  a  ben ign  a t t i tude  fo r  w ing  g love  cond i t ion ing  (coo ls  the
OrUi ie r :s  66 t tom1 anO FLBD prob lems.  The sun w i I I  be  20  be low the  -X  ax is
so  i t  w i l l  no t  in te r fe re  w i th  the  PLBD's  theodo l i te  s igh t ings '
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EVENT/CREI'l TASK

FCS & DED DISPLAY ENTRY CONFIG/BOTH

TII'IE

T I G  - 5 : 5 2

DISPLAY

N/A

DIS CUSSI  ON

The F1 igh t  Cont ro l  Sys tem (FCS)  and ded ica ted  d isp lays  used fo r  a tmospher -
' i c  f l i gh t  must  be  conf igured  ( tu rned on)  fo r  the  FCS checkout  and en t ry .
The re -on f igura t ion  is  per fonned be fore  conf igur ing  the  OPS fo r  the  on-
orbit  FCS checkouts (GNC OPS 8 and St ' l  OPS 2) to prevent alarms and fault
messaqes be ing  issued fo r  each p iece  o f  equ ipment  no t  tu rned on  when GNC
f fS 8- is  1oad6o.  (GNC oPS 8  as iumes they 'shou ld  be  on . )  The equ ipments
reconf  igured  are  the  fo l  low ing :

r  The RGA's ,  AA 's ,  and ADTA's  a re  ac t iva ted  th rough c i rcu i t  b reakers  o r
swi  tches :

RGA - four switches turned on
M -  two cb 's  ver i f ied  c lose ,  tv ro  swi tches  ver i f ied  on
A0TA -  four  cb 's  c losed

The four ASA's are turned on.

The TACAN'S,  i lLS 's ,  and M's  a re  ac t iva ted  (TACAN M0DE -  GPC;  MLS and
RA-0N) .  A t  the  sane t ime,  the  TACAN ANT s ty i tches  are  ver i f ied  in  the
AUT0 pos i t ion .

The r igh t  DDU/ADI  i s  powered up  (ver i f ied  by  ADI  e r ro r  need les  and ra te
po in te is  v is ib le ) .  The a f t  DDU/ADI  i s  tu rned o f f  (c i rcu i t  b reakers
(cb 's )  - ,open) .  The le f t  DoU/ADI  shou ld  a l ready  be  on  (nomina l  on-
drb i t ' con f igura t ion) .  Cont ro l  o f  the  DDU/AOi  i s  th rough cb 's  on1y .

The f l igh t  c r i t i ca l  ded ica ted  d isp lays  and APU/HYo ind ica tors  a re
powered up via the instrumentation Power s|{ i tches.

r  The t r im pane l  sw i tch  power  i s  tu rned on .

I  T h e  H S I ' s  a r e  v e r i f i e d  t h a t  t h e i r  o F F  f l a g  i s  n o t  v i s i b l e  ( i . e . ,
the  ins t rumenta t ion  power  i s  on) .

r  The FCS channe l  sw i tches  are  ver i f ied  in  AUT0.

The equipment, once
Turning some of the
inva l  ida te  Dar ts  o f

i t  i s  tu rned on ,  i s  le f t  powered up  un t i l  pos t land ' ing .
equ ipment  to  OFF a f te r  the  FCS checkout  wou ld  poss ib ly
the OPS 8 checkout.
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EVENT/CREI.I TASK

DPS CONFIG FOR FCS ClO / PLI

TIME D IS PLAY

sM 62 PCMT4U/PL C04M
GNC O GPC NEMORY
GNC FCS/DED DIS C/O
BFS, GNC O BFS MEI4ORY
OR SM THERMAL

I  r t t  - 5 : . t 5

DISCUSSION

The DPS conf igura t ion  cons is ts  o f  th ree  ac t iv i t ies :

r TFL for the FCS C/0
r  oPS 8  t rans  i t  ion
r BFS poweruP

Ooerational instrumentation downlink (televnetry) formats in the PCMMU
piogramable randcxn access memory (RAM) are loaded for the FCS checkout.
i . ls i ig the St ' l  62 PCI' t f ' lU/PL CCt' lM display, the f ixed 128 kbps format js se-
lec t ;d  f i rs t  to  p rov ide  te lemet ry  wh i le  the  ner  fo rmats  a re  be ing  loaded.
Formats for the 64 and 128 kbps ire then loaded by entering format identi-
f i c a t i o n ' 4 '  a n d  ' 1 6 2 ' ,  r e s p e c t i v e l y '  a n d  e x e c u t i n g  ' L 0 A 0 ' .  T h e  p r o g r a m -
able format is then reselected. The telemetry format load occurs in oPS
2 before  the  oPS 8  t rans i t ion .

The 162 fonnat  cons is ts  o f  the  G8 downl  i s t  fo rmat  32  in  togg ' le  bu f fe r  1
and 52  fonnat  24  in  togg le  bu f fe r  2 .

The DpS . id reconfigured for the on-ort i t  checkout operations after the
on-orbit  checkout [elanetry formats have been loaded. The reconfigura-
t ion  is  accunp l ished by  per fonn ing  a  GNC OPS 801 PRO us ing  a-keyboard
and CRT tha t  i re  ass igned to  the  GNC major  func t ion .  Th is  w i l l  cause GPC
l and 2 to be reloadei with the GNC OPS I major funct ion base software
from an MMU. The only change to the DPS is to replace the GNC OPS 2 soft-
ware that vias in GPC l and 2 with GPC OPS 8 software. The configuration
of GPC 3, 4, and 5 rsnains the same. l{hen the GNC oPS 8 software load has
been cunp le ied  and the  major  func t ion  has  been enab led ,  the  OPS d isp lay ,
FCS/DED b tspL lv  C/0 ,  w i l l  appear  on  the  cRT 's  ass igned to  the  GNC maior
func t  ion .

The BFS GPC is powered up and nrod ed to STBY to see i f  i t  can drive a CRT'
This is oerformbd before the gPS 3 transit ion to al lor troubleshooting
time in case of a BFS Problem.

2-42



EVENT/CRE|.l TASK

ON-ORBIT FCS CHECKOUT TESTS/SOTH

TII'lE

T I G  - 5 : 3 1

D ISPLAY

GNC FCS/DED DIS C/O
GNC O GPC I'IEMORY
SM 86 APU/HYD
GNC 40 SENSOR TEST
GNC 41 RGA/AOTA/RCS
GNC 43 CONTROLLERS
GNC 42 St,/ ITCH/SURF
GNC 44 SI 'JITCHES

DISCUSSION

MCC wi l l  in fonn the  c rew wh ich  APU to  use  (ORR pass) .

The on-orb i t  f l i gh t  con t ro l  checkout  i s  per fo rmed in  two par ts  w i th  each
par t  cons is t ing  o f  severa l  d i f fe ren t  tes ts .  The bas ic  d i f fe rence be tween
the  two par ts  i s  tha t  the  Par t  I  tes t ing  requ i res  the  APU/Hydrau l i c  sys-
tem to be activated to perfonn the tests and Part 2 does not. The part
1 and 2 tests wil l  be performed on entry day.

The on-or t i t  f i i gh t  con t ro l  sys tems tes t ing  is  schedu led  to  ensure  STDN
coverage dur ing_the  Par t  I  tes t ing  and as  much o f  the  Par t  2  tes t ing  as
poss ib le .  The Par t  1  tes t ing  requ i res  g round suppor t  and mon i to r in !  o f
systsn parameters not avai lable to the crew during the secondary actuator
t e s t  i n g .
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The FCS Checkout ,  Par t  1 ,  cons is ts  o f  the  tasks  l i s ted  in  the  tab le  be low.

TABLE 2-I.- ON-ORBIT FCS CHECKOUT, PART 1

Ev ent

FCS C/O PREP
APU PRESTART
FCS CHECKOUT
APU START

INITIATE AEROSURFACE ORIVE
TERI,II NATE AEROSURFACE DRIVE

SECONOARY ACTUATOR CHECK
APU SHUTOOI{N

Before the APU/Hydraul ic is
fol lowing preparations must

ac t iva ted  fo r  the  FCS Par t  I  tes t ing ,  the
be performed:

FCS C/O PREP

The d ig i ta l  event  t imer  (DET)  i s  se t -up  to  count  e lapsed t ime dur ing  the
checkouts. The DET wil l  provide the t ime reference for performing the Part
1 tes t ing  wh i  le  the  APU is  ac t i va ted .  A  t ime re fe rence is  requ i red  in
order to-not use more than the 5 minutes of APU consumables al located for
the c heckouts.

The normal  je t  d r ivers  a re  tu rned on  to  ma in ta in  the  ta i l  to  sun a t t i tude
dur ing  lhe  APU th rus t ing .

APU PRESTART

The APU, HYD, and !. lB system parameters are checked using the SM 86 APU/HYD
d i s p l a y .  T h e ' l ' a n d ' + '  i n d i c a t o r s  a r e  u s e d  a s  c u e s  t o  i n d i c a t e  o u t - o f -
ba lance ra ther  than check ing  ind iv idua l  parameters .

r  The th ree  bo i  ie r  con t ro l le rs  and power /heaters  a re  ver i f ied  in  the  0N
and A pos i t ions ,  respec t ive ly ,  as  a  p recaut ion  aga ins t  the  se lec ted  APU
sys tem fa i l ing .  These precaut  ionary  s teps  w i l la l low the  c rew to  qu ick ly
sv{i tch over to another APU system.

r  The A cont ro l le rs  p rov ide  the  au tomat ic  thermai  cond i t ion ing  and H20
spray  bo i  le r  opera t ion .  The water  bo i  le rs  p rov ide  coo l  ing  o f  the  lube
o i l  and hydrau l  i c  f lu id  dur ing  the  APU/HYD opera t ions .

r  The hydrau l i c  c i rcu la t ion  pumps ar€  ver i f ied  o f f '  the  main  pumps are
p laced in  the  low pressure  mode,  and the  APU is  p repared fo r  ac t i va t ion .
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FCS C/0

.  S tar t  the  DET when MCC g ives  the  G0 fo r  APU ac t iva t ion .

APU START

The selected APU fuel tank valve is opened and the APU/HYO READY T0 START
tb  is  checked to  see i f  the  gray  ind ica t ion  is  p resent ,  ind ica t ing  tha t
the APU/Hydraul ic system has been properly configured for start-up. The
gray  ind ica t ion  w i l l  occur  when the  fo l  low ing  d isc re tes  are  present .

r  HYD main  pmp press  -  low

r  H20 boi  ler  cont ro l ler  ready ind icator

r  APU fue l  i so la t ion  va lves  open

r APU gas generator temp > 190o F

r  APU tu rb ine  speed <  80X

The APU is  ac t i va ted  by  p lac ing  the  APU CONIR0L 1  (2 '  3 )  sw i tches  to
START/RUN.  The c rew then mon i to rs  tha t  the  hydrau l i c  p ressure  ded ica ted
rneter  reads  500 to  1000 ps ia  ( low green ind ica tor  on  meter )  and the  APU/
HYD READY T0 START tb becomes barier pole. This confirms that the APU is
running at more than 80( speed. l . lhen the crew has confirmed that the APU
star ted  up  normal ly ,  the  hydrau l i c  ma in  punp pressure  swi tches  are  p laced
in  the  N0RM pos i t ion .  The c rew then ver i f ies  tha t  the  hydrau l  i c  p ressures
reads  2900 to  3200 ps ia  (h i9h  green ind ica tor ) .  The land ing  gear  hydrau-
l i c  i so la t ion  va lves  are  then p laced in  the  CL0SE pos i t ion .

Each o f  the  f i ve  f l igh t  con t ro l  sur faces  (4  e levons ,  I  rudcer /speedbrake)
conta in  th ree  swi tch ing  va lves  (PR,  51 ,  52) .  A  d i f fe ren t  hydrau ' l  i c  sys-
t e m  w i l l  p r e s s u r i z e  e a i h  o f  t h e  s w i t c h i n g  v a l v e s  w h i c h ,  i n  t u r n ,  w i l I
rou te  f lu id  to  i t s  sur face  ac tua tor .  The hydrau l i c  sys tem ass ignment  i s
found on  the  APU/HYD d isp lay .  The c rew wi l l  ver i f y  tha t  the  se lec ted  hy-
drau l i c  sys tem is  p ressur ized  by  check ing  tha t  an  ' * '  appears  bes ide  the
hydrau I ic system number.
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IN IT IATE AEROSURFACE DRIVE

ihe  aerosur face  dr ive  is  in i t ia ted  by  i tem ent ry  10  on  the  FCS/DED DIS C/0
Oi ip iJv . - -Upon- r ice ip t  o f  th is  i tem in t ry ,  the  ie rosur face  dr ive  tes t  (ADT)
softwaie init iates a sawtoothed ramp function to drive the aerosurfaces be-
tneen tr{o points cycl ical 1y. The ADT cormands the aerosurfaces from their
cur ren t  pos i t ion  to  f  ina l  va lue  1  a t  a  spec i f ied  ra te  fo r  each ac tua tor .
(The current aerosurface posit ion 'r{as detemined when GNC oPS 8 was cal led
by the aerosurface posit ion test software, sett ing-the. current, cormanded
p6s i t ion  equa l  to  the  mid-va lue  se lec ted  pos i t ion  feedback  va lues . )  t ' Jhen'a l  

I  ccmnanded pos i t ions  (no t  ac tua l )  a re  equa l  to  the  f ina l  va lue  (FV)  I
values, the actuators are corrnanded to f inal value 2. The software pauses
at  the  f ina l  va lue  l  un t i l  a l l  ccxrmanded va lues  are  equa l  to  the i r  des i red
f ina l  va lue  in  o rder  to  ge t  the  e levon pos i t ion  cormands together  fo r  ease
' in  c rew mon i to r ing  v ia  the  FCS/DED DIS C/0  d isp lay .  A f te r  the  conmanded
oos i t ion  fo r  each-ac tua tor  reaches  i t s  f ina l  va lue  2 ,  i t  i s  cyc l i ca l  l y
tonrnanded be tween the  f ina l  va lue  l  and 2  va lues  un t i l  a  s top  aerosur face
dr ive  d isc re te  i s  rece ived.  t /hen a  s top  dr ive  d isc re te  i s  i ssued by  c rew
itsn entry 11, the aerosurfaces are ccrrnanded to the f inal value 3. FV 3
conta ins  the  des i red  ac tua tor  pos i t ions  fo r  en t ry .

The f ina l  va lues  and dr ive  ra tes  fo r  each ac tua tor  a re  as  fo l  lows:

Actu ator

E levons

Ru dder

Speedbrake

Body f lap

F V 1

L,  R oBU -32.40
L,  R IBU -32.220

2%

3.sr

F U 2

1 7  ) o

1 7 . 3 0

+50

93. 6r

5 .00

10x

34.2%

Rate

5 . U v /  S e C

5.0o/sec

2 .7o / sec

N/A

F V 3

0o
0o
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The aerosur face  dr ive  tes t  accompl ishes  the  fo l  Iow ing  th ree  th ings :

r larms up the hydraul ic loops for perforrning the secondary actuator
test. The heat generated by the nain hydraul ic pumps and imported
the  hydrau l i c  f lu id  warms the  ac tua tors  as  i t  passes  th rough them.
order  to  conserve  APU fue l  ,  the  sur faces  w i l l  on ly  be  cyc led  fo r  5
onds .  I f  necessary ,  the  c i rcu la t ion  punps may be  used.

r  Ensures  tha t  the  GPC can dr ive  aerosur faces  w i th in  l im i ts  a f te r  v ra rmup.
I f  i t  cannot ,  the  sys tem is  e i ther  s t i l l  co ld ,  has  a  secondary  ac tua tor
probTem, or has a degraded actuator. The secondary actuator bypass
func t ion  tes t  w i l I  de tec t  secondary  ac tua tor  p rob lems.  I f  the  ac tua tor
is  no t  be ing  dr iven  w i th in  the  se t  to le rance ( the  d i f fe rence be tv reen ac-
tua l  and cd f inanded pos i t ion  equa l  to  d is tance dr iven  in  1  second) ,  a
s ta tus  ind ica tor  (down ar row)  r i l l  be  d isp layed nex t  to  the  a f fec ted
ac tua tor  (FCS/DED DIS C/0  d isp lay)  .  In i t ia l l y ,  when the  dr ive  func-
t ion  is  f i r s t  s ta r ted ,  a l l  ac tua tors  w i l l  have down ar ro r .Js  bes jde  them.
These down ar rows w i l l  d isappear  when the  hydrau l i c  f lu id  warms
enough fo r  the  ac tua tor  to  d r ive  a t  SPEC ra tes ,  i f  every th ing  e lse  is
nom in al .

r  Prov ides  da ta  on  the  t ime requ i red  to  wann up  the  hydrau l  i cs  loop us ing
the  aerosur face  dr ive  cyc l ing  func t ion .

TERMI NATE AEROSURFACE DRIVE

The aerosur face  dr ive  func t ion  is  te rmina ted  by  i tem ent ry  11  on  the  FCS/
OED DIS C/0  d isp lay  a f te r  5  seconds o f  aerosur face  dr ive ,  By  th is  t ime,
the  hydrau l i c  sys tem shou ld  be  wann enough so  tha t  no  sur face  pos i t ion
s ta tus  ind ica tors  (down ar rows)  a re  p resent .  I f  a  down ar row is  s t j l I
p resent ,  tha t  ac tua tor  i s  degraded.  The fa i  lu re  i s  recorded and repor ted
to  the  ground.  The c rew wi l I  no t  de1 ay  te rmina t ion  o f  the  aerosur face
dr ive  func t ion  fo r  e i ther  a  s ta tus  ind ica tor  o r  fo r  

' l ow 
tempera ture .  The

crew enters the SURF DR STOP item number which drives the aerosurfaces to
the i  r  f ina l  en t ry  pos i t ions .

SECONDARY ACTUATOR CHECK

The secondary  ac tua tor  check  is  the  pr imary  check  o f  a l  l  the  on-orb i t
checkouts .  I t  p rov ides  a  neans to  tes t  fo r  fa i  lu res  o f  the  secondary  ac-
tua tors  ou ts ide  o f  RM capab i  l i t y  and to  do  someth ing  about  them.  Second-
ary actuator Rl ' ' l  monitors by sensing excessive secondary actuator delta
pressure  wh ich  can resu l t  f rom e i ther  o r  bo th  la rge  ra te  and pos i t ion  mis -
t racks ;  tha t  i s ,  i f  the  pos i t ion  or  ra te  o f  one secondary  ac tua tor  i s  d i f -
fe ren t  enough f rom the  o ther  secondary  ac tua tors ,  RM wi l l  de tec t  a  fa i  lu re
and bypass  (o r  i so la te )  tha t  secondary  ac tua tor .  Nu l I  fa i  iu res  or  low
rate fai lures may escape detection by Rl ' ' l  and a subsequent channel fai lure
fo r  the  same ac tua tor  wou ld  then resu l t  in  a  two-on- two secondary  ac tua tor
fo rce  f igh t .  The probab le  resu l ts  o f  a  two-on- two fo rce  f igh t  i s  the  by-
pass ing  o f  the  t | {o  good secondary  ac tua tors ,  leav ing  no  cont ro l  o f  tha t
actu ator.

I n
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Dur inq  ascent  and the  ear ly  por t ion  o f  en t ry ,  on ly  smal  I  pos i t ion  changes
are requ ired. Therefore, RM may not detect a fai lure unti l  the port ion of
entry requir ing large actuator posit ion changes at fast rates. The second-
ary actuator tests thus test for these type fai lures.

There  is  a  pos i t i ve  and negat ive  po la r i t y  c i rcu i t  in  the  bypass  mon i to r  fo r
ron i to r ing  secondary  ac tua tor  de l ta  p ressures .  The ac tua tor  check  w i l l  be
oer fo r rned tw ice :  once w i th  the  oos i t i ve  hardover  s t imu l i  and once w i th
the  negat ive  ( I tgn  20) .  Before  in i t ia t ing  the  secondary  ac tua tor  tes ts ,
the  c rew wi i l  ver i f y  tha t  the  aerosur faces  are  dr iven  to  the i r  f ina l  en t ry
pos i t ions  and tha t  the  four  FCS channe ls  a re  in  the  AUT0 pos i t ion .  The
secondary actuator check wil l  be performed on each FCS channel by f irst
i ssu ing  a  hardover  cormand.  The bypass  mon i to r  (wh ich  is  now enab led)
w i l l  i ssue a  bypass  ( t r ipped)  d isc re te  to  the  secondary  ac tua tor  channe l
be ing  tes ted .  I f  the  bypass  func t ion  occur red ,  a  s ta tus  ind ica tor  (down
ar ror )  w i l l  appear  a longs ide  each ac tua tor  in  the  co lumn fo r  the  channe l
be ing  tes ted  (on  the  FCS/DED DIS C/0  d isp lay) ,  the  ac tua tor  pos i t ions  w i l l
r e t u r n  t o  t h e  i n i t i a l  p o s i t i o n  ( n o  b i a s ) ,  a n d  t h e  g r o u n d  w i I I  o b s e r v e  t h e
secondary  ac tua tor  de l ta  p ressures  re tu rn ing  to  zero .  I f  a l  l  these events
occur ,  the  secondary  ac tua tors  channe l  tes ted  has  no  nu l | ,  pos i t ion ,  o r
ra te  mis t rack  fa i  lu res ,  and the  bypass  mon i to r  i s  func t ion ing  fo r  the
s t imu l i  po la r i t y  used.

Af te r  a l l  the  por ts  fo r  the  des ignated  channe l  a re  ver i f ied  t r ipped,  the
tes t  s t imu l i  i s  rgnoved.  The des ignated  FCS channe l  i s  then p laced in
over r ide  to  rese t  the  bypass  d isc re te  (no '+ ' ) .  The ac tua tor  check  fo r
the tested channel is terminated when i t  is returned to AUT0. The same
actuator check orocess wil l  be oerfonned on each of the four FCS channels.
Any  fa i  lu res  tha t  occur  dur ing  th is  check  w i l l  be  recorded.

After the APU has been deactivated i f  i t  is determined by the crew and
ground tha t  a  secondary  ac tua tor  i s  fa i  led ,  i t  can  be  bypassed e i ther  by
p lac ing  the  FCS channe l  sw i tch  fo r  the  a f fec ted  channe l  to  OFF,  caus ing
al 1 secondary actuators on that str ing to be bypassed by removing power to
the  aerosur face  servo  anp l i f ie r  (ASA) ,  o r  by  bypass ing  the  ind iv idua l  ,
fai led secondary actuator by the read/write capabi i i ty on the GPC MEM0RY
di  sp  l  ay .

APU SHUTDo,IN

After the secondary actuator checks are completed, the APU is deactivated
at  04 :55  DET.  The deac t iva t ion  cons is ts  o f  tu rn ing  the  bo i le r  con t ro l  le rs
and the  appropr ia te  APU cont ro i  o f f ,  c los ing  fue l  tank  va lves ,  shu t t ing
off the N2 supply, and moding to the automatic water spray system. The
DFI  PCM recorders  w i l I  a lso  be  moded to  HI  SANP (10  seconds o f  da ta  every
5  minu tes)  s ince  they  are  on ly  requ i red  to  record  the  APU opera t ions .
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The 0n-orb i  t
t a s k s  i i s t e d

F l  i  9h t
i n  t h e

Cont ro l  Sys tem Checkout ,  Par t  2 ,  cons is ts  o f
t a b l e  b e  l o w .

the

+b\

TABLE 2-II.- ON-ORBIT FCS CHECKOUT, PART 2

Event

SENSOR TEST . MLS, TAC, RA, AA, RGA, ADTA
RCS DRIVER TEST
FCS ttODE/CHANNEL Sl',lITCH TEST
CONTR0LLER & SIJITCH TEST
DEOICATED OISPLAY CHECK
FLAG TEST
I.IODE/SEQUENCE LAI'IP TEST

SENSOR TEST - MLS TAC RA AA ADTA

The sensor  tes ts  a re  the  f i rs t  tes ts  to  be  per fo rmed in  the  On-orb i t  FCS
Checkout ,  Par t  2 .

Jus t  be fore  per fonn ing  the  sensor  tes ts ,  the  orb i t  DAP is  sw i tched f rom
A/AUT0/N0RI'1 to A/|\ |AN/VERN. The switch to the vernjers is to al low darnping
of  the  veh ic le  ra tes  to  occur  so  tha t  the  ra tes  w i l l  be  a t  a  min imum
(<0.10 /sec)  when the  ra te  gyro  assembl ies  and acce le rometer  assembl ies  a re
tes ted .  A f te r  the  min imum ra te  i s  es tab l i shed,  f ree  dr i f t  i s  es tab l i shed
for  the  ra te  gyro  acce le ra to r  tes ts  by  p lac ing  the  DAP in  the  pu lse  mode.

The sensor  se l f - tes ts  a re  per fo rmed us ing  the  GNC 40 Sensor  Tes ts  and GNC
41 RGA/ADTA/RCS d isp lays .  These tes ts  a re  pe formed to  ver i f y  va l id  sensor
outpu ts  and da ta  pa ths  to  the  GPC's .  The mic rowave land ing  sys tem (MLS) ,
tac t i ca l  a i r  nav iga t ion  (TAC) ,  radar  a l t imeter  (RA) ,  and acce le rometer  as-
sembly  (AA)  a re  tes ted  us ing  the  SENS0R TEST d isp lay .  The ra te  gyro  assen-
b ly  (RGA)  and the  a i r  da ta  t ransducer  assembly  (ADTA)  are  tes ted  us ing  the
RGA/ADTA/RCS display.

The test ing of the TAC, f{LS, M, and M is performed simultaneously by a
s ing le  i tem ent ry .  These tes ts  a re  per fo rmed w i th  the  0rb i te r  ra tes  less
than 0 . lo /sec  and in  a  f ree-dr i f t  a t t i tude  mode.  Th is  i s  requ i red  fo r
tes t ing  o f  the  AA and RGA,  and w i l l  be  d iscussed more  fu l l y  la te r ,  t Jhen
the  tes ts  have been corp le ted ,  a  s ta tus  ind ica t ion  o f  BLANK,  OFF,  o r  E ITE
wi l l  be  d isp layed fo r  the  t ' l LS,  TAC,  and M.  Data  are  a lso  d isp layed fo t
each sensor  wh ich  is  ver i f ied  to  be  w i th in  the  expec ted  l im i ts .  I f  these
l i m i t s  a r e  e x c e e d e d ,  ' t ' o r ' * '  i n d i c a t o r s  a r e  d i s p l a y e d .  A f t e r  t h e  c r e w
has ver i f ied  the  hea l th  o f  a l l  the  sensors ,  the  tes t  func t ion  is  te rmina t -
ed by another i ten entry.

The Ms are  a lso  dese lec ted  so  they  w i l l  no t  lock  on  the  nose whee l
(p rob lem d iscovered dur ing  the  STS-1  f l igh t ) .  The c rew wi l l  no t  have
auto land capab i  l i t y  bu t  can  land w i th  th ree  good MSBLS.

RGA

2-49



To oerform the test inq of the RGA's and A0TA's, the RGA/ADTA/RCS display
is  ta l  led  uo .  The RGA'S and A0TA's  w i l l  be  tes ted  in  a  H l - tes t  and L0 l r -
test mode by i tem entry. Both modes are tested to ensure that val id out-
pu ts  occur  over  the  fu1  I  range o f  the  sensors .  I f  a  s ta tus  ind ica t ion  o f'BITE 

occurs for the ADTA, a memory read is perfonned. I f  the last three
characters of the data in the ACTUAL column on the GPC MEI'1ORY display is
no t  equa l  to  FDC,  FF8,  FD8,  o r  FFC,  the  fa i led  ADTA is  dese lec ted .  For
the  RdA's ,  i f  the  ou tpu t  da ta  do  no t  p rov ide  a  c lear  ind ica t ion  o f  fa i  lu re
and loss  o f  the  RGA wou ld  make the  RGA's  s ing le  fau l t  to le ran t ,  the  RGA
cou ld  be  checked by  an  a t t i tude  maneuver  to  see i f  i t  senses  the  cor rec t
ra tes .

I f  the  un i t  i s  func t ion ing  bu t  i t s  response is  ou ts ide  the  four  s igma
limit,  there does not appear to be a reasonable method of determining i f
' i t  i s  a  B ITE or  an  RGA fa i  lu re .  I f  no  ou tpu t  i s  reg is te red  or  a  'SMRO'

ind ica t ion  appears ,  we might  have e i ther  a  fa i  led  gyro  or  a  fa i  led  c i r -
cu i t ry .  In  th is  case,  we cou ld  ccnmand a  0 .5  deg, /sec  ra te  and observe
wheth'er or not the gyf 'o sees the maneuver. I f  i t  does, we have a self
tes t  o r  S I 'RD c i rcu i t ry  fa i  lu re  and shou ld  leave the  RGA on.  I f  i l  does
not  see the  maneuver ,  the  gyro  i t se l f  has  fa i led  and shou ld  be  dese lec ted .

Af te r  e i ther  the  H l - tes t  o r  the  L0 t r i - tes t ,  the  tes t  te rmina t ion  i tem must
be  en tered .  I f  th is  i s  no t  done and the  i tem number  fo r  the  o ther  tes t
mode is  en tered  or  an  a t tempt  to  ca l l  ano ther  d isp lay  i s  made,  an  opera tor
er ro r  w i  l I  be  d isp layed.

The test ing perfonned on each sensolis the fol lowing:

se l f - tes t  takes  6 .4  seconds to  comple te .  The MLS's  a re
the  hardware  des ign  to le rances  wh ich  are  bu i l t  in to  the

r l'lLS -- The
Gted to
h ardlia re .

To l  e rance
va l  ues  :

0  -  2 . 0  sec
2 .0  -  3 . 2  sec

3 .2  -  6 . 4  sec

- No data change
-  R a n g e  1 5 . 2  t  2  n . m i . ,

r igh t  o f  cen ter l  ine ,
-  R a n q e  1 5 . 2  t  2  n . m i . ,

16ft of center ' l  ine,

az imuth  30  t  0 .10
e l e v a t i o n  6 0  t  . l o

az imuth  30  t  0 .1o
e l e v a t i o n  6 0  t  . 1 o

antenna and theThe se l f - tes t  tes ts  every th ing  except  the  t ransmi t te r
coaf ive  cab le  lead ing  to  the  c i rcu la to r  assembly .

TAC
enr

- -  The se l f - tes t  i s  con t inuous  un t i l  the  tes t  i s  ended by  the  i tem
ry .  The TACAN's  a re  tes ted  to  the  hardware  des ign  to ie rances  wh ich
bu i  i t  in to  the  hardware .

T o l e r a n c e  v a l u e s :  0  t o  0 . 5  n . m i .
18@ t  2 .5o  bear ing

The sel f- test tests everything except the trangnitter or receiver anten-
nas  (upper  and lower ) ,  an tenna swi tch  assembly ,  dup lexer  assembly ,
power  ampl i tude/modu la to r  assembly ,  por t ions  o f  the  power  supp ly '  and
the  mixe i  in  the  rece iver  assembly .  The TACAN un i t  does  no t  rad ia te
dur ing  the  se l  f - tes t .
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.  RA - -  The se l f - tes t  i s  con t inuous  un t i l  the  tes t  i s  ended by  the
item entry. The RA's are tested to the hardware des' ign tolerances
which  are  bu i  l t  in to  the  hardware .

To le rance va lue :  1000 f t  t  100  f t

The se l f - tes t  tes ts  every th ing  except  the  rece iver  an tenna- to -mixer  s igna l
f low and the  p la te  pu lse  cav i ty  osc i  I  la to r - to - t ransmi t te r  an tenna s igna l
f low.  The M un i t  does  no t  rad ia te  dur ing  the  se l f - tes t .

r  AA - -  The se l f - tes t  takes  10  seconds to  comole te .  The AA 's  a re  tes ted
6 a  four  s ioma to le rance.

+14.40 to  +17.80
+57.70 to  +71.10

The se l f - tes t  tes ts  the  en t i re  acce le rorne ter  assembly  by  app ly ing  an  ac-
tua l  to rque.  The resu l t ing  s igna ls ,  p resent  acce le ra t ion  ra tes ,  and
b ias  are  ccrnpo sed to  s to red  l im i ts  to  de termine pass  or  fa i  l  cond i t ions .
An acce le rc rne ter  b ias  o r  sh i f t  cannot  be  de tec ted  dur ing  the  se l f - tes t .
S ince  veh ic ' le  acce le ra t ion  ra tes  ar€  summed wi th  the  se l f - tes t  genera ted
s igna l  ,  the  veh ic le  acce le ra t ion  ra tes  must  be  min imized,  o r  the  AA cou ld
fa i l  the  tes t .  To  accompl ish  th is ,  the  0rb i te r  i s  pu t  in  a  f ree-dr i f t
a t t i tude  mode.

r  RGA - -  The RGA's  a re  tes ted  to  a  four  s igma to le rance in  a  H l - tes t  and
fDl'-test mode.

Y

H I  R  +
P +
Y +

20.0 !  t .2
1 0 . 0  t  0 . 6
1 0 . 0  r  0 . 6

L o | . l  R  - 2 0 . 0 r 1 . 2
P  -  1 0 . 0  1 0 . 6
Y  -  1 0 . 0  1 0 . 6

The se l f - tes t  tes ts  the  en t i re  RGA c i rcu i t ry  by  app ly ing  an  ac tua l
to rque s igna l  .  The resu l t ing  s igna ls ,  ra tes ,  and b ias  a re  compared to
s to red  l im i ts  to  de termine pass  or  fa i l  cond i t ions .  S ince  the  veh ic le
ra tes  are  sunrned v r i th  the  se l f - tes t  genera ted  s igna l  ,  the  veh ic le  ra tes
must  be  min imized or  the  RGA cou ld  fa i l  the  tes t .  To  accompl ish  th is ,
the  vern ie r  th rus ters  a re  used to  ho ld  a t t i tude .  Suf f i c ien t  t ime w i l l
be al lowed for the vehicle rates to ddnp out and for a free dri f t  mode
to be selected before the self-test is oerformed.

o ADTA -- The ADTA's are tested to l imits set to compensate for conver-
Ti6i frorn binary to decimal in the GPC. The entire ADTA circuitry is
checked ou t  dur ing  the  se l f - tes t .  Reasonab leness  tes t ,  t ransducer  com-
par ison ,  nemo ry  tes t  da ta  ( low and h igh)  ,  and opera t iona l  da ta  tes ts
are performed. The only test not accomplished is the rate-of-change
L E 5  L .

After the sensors have been tested, the creei records any fai led sensors
fo r  repor t  to  the  ground and dese lec ts  the  fa i led  sensors .
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RCS DRIVER TEST

As soon as the RGA and ADTA sensors have been tested, the crew, using the
satne display (GNC 41 RGA/ADTA/RCS), performs the RCS driver test '

The RCS dr iver  tes t  exerc ises  a l l  c i rcu i t ry  be tween the  GPC's  and the  RCS
solenoids. The three RCS iet groups (forward, aft  group A, and aft group
B)  a re  tes ted  ind iv idua l  lY .

The on ly  d i f fe rence be tween the  se i f - tes t  and an  ac tua l  ie t  f i r ing  is
the  mag-n i tude o f  the  cur ren t  reach ing  the  so leno ids .  Dr iver  power  i s  re -
noved irorn the jets to be tested via D&c panel switches to prevent actual
f i r ing  o f  the  ie ts  dur ing  the  tes t .

For  the  se l f - tes t ,  the  log ic  po l re r  i s  on '  bu t  the  dr iver  power .  i s -o f f .
Consequently, wheir the two coinmands required to f ire the iets (Cl4D A and
CttD B) are i iceived from the M , only a tr ickle of current reaches the
RCS dr iver ,  and th is  t r i ck le  o f  cur ren t  i s  compared in  a  compara tor  to  a
re fe rence va lue .  I f  the  po la r i t y  o f  the  compara tor  s igna l  i s  acceptab le '
a  B ITE outpu t  i s  sen t  to  the  GPC's  th rough the  MDM,  ind ica t ing  tha t  the
RCS dr iver  passed the  tes t .

There  are  four  fo rnard  reac t ion  je t  d r iver  sw i tches ,  one vern ie r  d r iver
swi tch ,  and four  a f t  reac t ion  je t  d r iver  sw i tches .  Each conta jns  tv ro  se ts
o f  se l i - tes t  c i rcu i ts .  Each se t  o f  tes t  c i rcu i t ry  tes ts  s ix  to  e igh t  ie t
d r i v e r s ,  d e p e n d i n g  o n  r i h i c h  s e t  i t  i s .  A l l  j e t s  i n  a  g r o u p  a r e . t e s t e d  r e -
oard les i  o f  RM s t i tus .  The tes t  i s  per fo rmed w i th  the  veh ic ' le  in  f ree
dr i f t  (o rb i ta l  DAP in  pu lse  mode,  manua l  con t ro l ) .  Th is  ac t ion  is  re -
quired because there is presently no interface between the DAP and the
iCS; t trerefore, the DAP has no knowledge that the iets are being tested
and that they should not be cofimanded to f  i re.

Each je t ' i  s  sequent ia l  l y  tes ted  by  conmand ing  i t  on  ( two conrnands,  A  and
B,  a rE requ i red)  and mo-n i to r ing  the  BITE.  The pass  c r i te r ia  a re :  je t  com-
minded OFF =  LOt /  B ITE d isc re te ;  ie t  cormanded 0N =  HI  B iTE d isc re te .  I f
a l l  je ts  pass ,  the  se l f - tes t  te rmina tes .  The dura t ion  o f  the  tes t  f rom tes t
exec i t ion  is  ibou t  7  seconds.  I f  a  ie t  fa i  l s ,  the  tes t  s tops  and the  ie t
I .0 .  i s  d isp layed.  The ie t  number  i s  recorded and the  tes t  i s  con t inued
by a ccrmand given by the crew. After the driver test is completed' the
c iew w i l l f i r l t  repo i t  any  fa i  led  je ts  to  the  ground be fore  tak ing  any  cor -
rect i  ve act ion.

Fo l  low ing  the  tes t ,  the  c re t f  w i l l  re in i t ia l  i ze  the  ie ts  counter  to  zero
and dese iec t  any  r i i  led  ie ts  ( i f  no t  p rev ious ly  dese lec ted)  v ia  the  SPEC
2 3 : R C S  d i s p l a y . -  T h e  v e r n i e r  d r i v e r  w i l I  b e  m o d e d  b a c k  o n  a n d  t h e  v e h i c l e
re tu rned to  ta i  I  to  sun.
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T h e  s e l f - t e s t  w i l l r e v e a l  o p e n  s o l e n o i d s ,  o p e n  d r i v e r s ,  a n d  s h o r t e d  d r i v e r s .
In  add i t ion  to  the  se l f - tes t ing  capab i l i t y ,  the  RCS wi l l  have been tes ted
on the  pad and w i l l  be  cont inuous ly  mon i to red  by  RM dur ing  OPS 2  and 8 .

S i n c e  e a c h  s e i f - t e s t  c i r c u i t  i s  u s e d  t o  t e s t  s i x  t o  e i g h t  j e t s ,  a  f a j l u r e
o f  t h e  c i r c u i t  i t s e l f  w o u l d  b e  o b v i o u s ,  b e c a u s e  i n  t h a t  e v e n t ,  a l 1  j e t s  i n
the  tes t  g roup wou ld  ind ica te  fa i lu re .  H igh  re l iab i l i t y  was  c i ted  fo r  the
s e l f - t e s t  c i r c u i t r y .

FCS MODE/CHANNEL St. l ITCH AND CONTROLLER AND ShJITCH TESTS

These tes ts  check  the  ou tpu ts  ( fo r  bo th  ccnmander  and p j lo t )  o f  the  FCS
CHANNEL and M0DE switches; THC, SBTC, RUDDER/BRAKE, B0DY FLAP switch; RHC,
RHC TRIM swi tches ;  and PNL TRIM swi tches .  Sore  o f  these are  t r ip ly  redun-
dant  contac ts  and o thers  a re  doub ly  redundant .  The tes t  ver i f ies  t rans-
ducers  and swi tch  con lac t  ou tpu ts  by  exerc is ing  cont ro l le rs /sv { i t ches  and
moni to r ing  ou tpu t  on  the  S | . l ITCH/SURF,  S t . l ITCHES,  and C0NTROLLERS d isp lays .
The f l igh t  con t ro l le r  power  i s  tu rned on  to  power  the  RHC,  THC,  and SBTC.
Cont ro i le r  sw i tch  ou tpu ts  de termined to  be  fa i led  may on ly  be  dese lec ted' in  s t r ings .  Any  de tec ted  wou ld  be  a  t rue  fa i  lu re  and w i  l I  be  dese lec ted .

DEDICATED DISPLAY CHECK

The ded ica ted  d isp lay  tes ts  a re  per fonned on  the  A lpha/Mach ind ica tors
( A M I ) ,  a t t i t u d e  d i r e c t i o n  i n d i c a t o r  ( A D I ) ,  a l t i t u d e / v e r t i c a l  v e l o c i t y
i n d i c a t o r  ( A V V I ) ,  h o r i z o n t a l  s i t u a t ' i o n  i n d i c a t o r  ( H S I ) ,  a n d  s u r f a c e
p o s i t i o n  i n d i c a t o r  ( S P I ) .  T h e  t e s t  p e r f o r m s  b a s i c a l l y  t h r e e  f u n c t j o n s :

o  L 0 t J  v a l u e  t e s t  -  d r i v e s  e a c h  d i s p l a y  t o  a  l o w  v a l u e

r  H I  v a l u e  t e s t  -  d r i v e s  e a c h  d i s p l a y  t o  a  h i g h  v a l u e

r  F L A G  t e s t  -  d r i v e s  f i a g s  a n d  i n d i c a t o r s  o n  e a c h  d i s p l a y

The va lues  fo r  the  LOt , /  and HI  va lue  tes ts  a re  I - loads  and are  va lues  wh ich
a r e  e a s y  f o r  t h e  c r e w  t o  m o n i t o r .  T h e  l o w  v a l u e s  v r i l l  s t a r t  w i t h  a  ' 2 '

a n d  t h e  h i g h  v a l u e s  w i l l  b e g i n  w i t h  a  ' 3 . '
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This  check  exerc ises  the  sane c i rcu i ts  (MIA,  ou tpu t  modu les ,  MDt l ,  and in -
s t rument )  tha t  a re  exerc ised in  f l igh t  usage.  0n ly  the  so f tware-used to
in i t ia te  the  cdmand is  d i f fe ren t .  Dur ing  the  tes t ,  e i ther  the  fo rward
or aft displays can be selected for checkout. Normal ly, only the forward
d isp lays  w i l l -Oe tes ted  fo r  deorb i t .  Th is  op t ion  is  se lec ted  by  an . i tem
enti 'v on the FCS/DEO DIS C/0 display. The crew perforrns each test (LOt' l
valui,  t t l  value, and FLAG) by i tem entry, and during each test '  bo-th the
r ioh t  and le f t  ins t rument i  a re  checked on  a l I  four  da ta  buses .  A f te r  a l l
te i t s  have been ccrnp le ted ,  the  las t  tes t - func t ion  is  te rmina ted . !Y  c rew
ent ry  o f  the  ded ica ied  d i ip lay  ( tes ts )  OFF i tem number .  -  Any . fa i  iu res  are
recoided and reported to the ground for detennination of their impact 0n
the  ncrn ina  l  m iss ion  p lan .

MOOE/SEQUENCE LAMP TEST

The mode/sequence lanp test checks the output of the left-and r ight se-
quence l ighds  and FCS mode I igh ts .  Each I igh t  has  two bu lbs  wh ich  are
powered by one wire. Execution of the M0DE/SEQ LT 011 i tem number on the
FCSlo tO D iS C/0  d isp lay  in i t ia tes  i l l umina t ion  ou tpu t  to  the  lanps .  Exe-
cu t ion  o f  M0oE/SEQ L t  Of f  i tem number  ex t ingu ishes  ou tpu t  to  the  lamps.
No response is  taken by  c rew o ther  than no t ing  v rh ich . lanps .have.  fa i  led '
( B u l b s  c a n n o t  b e  c h a n g e d . )  T h i s  t e s t  e x e r c i s e s  i n f l i g h t  c i r c u i t r y '  a l -
ihough the  s . igna ls  thgnse lves  are  genera ted  by  d i f fe ren t  ( tes t )  so f tware .
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EVENT/CREId TASK

RAD BYP/STO!|I MD/CDR

T IME DIS PLAY

T IG  -4 :55 N/A

D ISCUSSI  ON

The f lash  evapora tor  en t ry  conf igura t ion  w i l I  occur  -50  minu tes  be fore
P L B D  c l o s i n g  ( T I G  - 4 : 0 5 ) .  T h i s  w i l l  a l l o w  t h e  g r o u n d  t o  o b t a j n  d a t a  o n
the  use o f  the  rad ia to rs  and as  a  poss ib le  heat  s ink  dur ing  en t ry .  i f
they  can serve  as  a  heat  s ink ,  they  may rep lace  the  anmonia  bo i le r  sys tem
f rom f lash  evapora tor  shutdown unt i l  GSE hookup.

F lash  evapora tor  en t ry  conf igura t ion  cons is ts  o f  enab l ing  the  HI  LOAD
EVAP,  resu l t ing  in  a  conf igura t ion  o f  bo th  evapora tors  (HI  LOAD and TOP-
PING EVAP)  prov id ing  coo l  ing  f ron  pay load bay  c los ing  to  anmonia  bo i le r  ac-
t i va t ion  a t  120,000 f t .  The pr imary  f lash  evapora tor  cont ro l  le r  A  is  in
the  0N pos i t ion .  The HI  L0AD EVAP is  enab led  imned ia te ly  be fore  rad ia to r
deac t iva t ion  and PLBD c los ing .  The H l  LOAD DUCT HTR is  requ i red  to  be  on
30 minutes  be fore  enab l  ing  the  HI  LOAD evapora tor .  I t  was  p laced in  B  a t
T IG -5 :35  to  warm up the  s team duc ts .  An SM a le r t  may occur  because the
tempera ture  o f  h i  load  duc t  heater  w i  l I  be  around 60-700 ra ther  than the
operating range of 300-3500.

The rad ia to rs  a re  deac t iva ted  inned ia te ly  fo l  low ing  f lash  evapora tor  en t ry
conf igura t ion  and be fore  rad ia to r  s towing .  Rad ia to r  deac t iva t ion  cons is ts
o f  s e l e c t i n g  m a n u a l  r a d i a t o r  c o n t r o l  a n d  p l a c i n g  t h e  b y p a s s  v a l v e  t o  t h e
BYPASS pos i t ion .  The rad ia to rs  a re  p laced in  BYP -50  minu tes  pn io r  to
P L B D  c l o s i n g  t o  a l l o w  t h e m  t o  b e  c o l d  s o a k e d  ( F r e o n  b y p a s s e s  t h e  r a d i a t o r s ) .
The rad ia to r  con t ro l le r  loops  are  then tu rned o f f .

The water  s to rage sys tem is  then conf igured  fo r  en t ry .  Th is  cons is ts  o f
p lac ing  the  SPLY H20 XOVR VLV to  the  OPEN pos i t ion  wh ich  enab les  pr imary
cont ro l  le r  A  to  rece ive  v {a te r  f r  c rn  tanks  C,  D,  E ,  and F  in  add i t ion  to
tanks A and B. l , / i th the valve open, a1 | supply r{ater tanks are inter-
connected .

The oor t  and s ta rboard  rad ia to rs  w i l l then  be  s towed and la tched,  I f  one
of  the  rad ia to rs  has  t roub le  w i th  the  ta lkback  ind ica t ion  or  does  no t  move,
the  c rew wi l i  re fe r  to  the  l la l func t ion  book .  I f  the  t roub leshoot ing  shows
that  the  tb  d id  no t  90  to  bp  because o f  a  mechan ica l  jam,  the  power  to  the
'bad '  rad ia to rs  (por t  o r  s ta rboard)  w i l l  be  removed un t i l  the  'good '  rad ia -
to rs  a re  s towed and la tched.  The oower  to  the  bad rad ia to r  w i l l  then  be
enabled and an EVA performed. l f  the bad radiators could not be stowed be-
cause they  v rere  ja l  red ,  the  good s ide  (por t  o r  s ta r toard)  w i l l  be  d isab led
by  remov ing  i t s  power  source .  The c rew wi l l  then  re tu rn  the  t roub led  rad j -
a to rs  to  i t s  in i t ia l  pos i t ion  and t ry  to  res tow and la tch  thsn .
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The oower source
' S i n g l e  R a d  O p s '

to  s tow and la tch  the  rad ia to rs
b iock  in  the  PDP book.

is  conta i  ned in  the
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EVENT/CREl.J TASK

DPS ON-ORBIT CONFIG/PLT

T IME DISPLAY

T IG  -4 :54 sr4 62 PCMMU/PL C0'tM
GNC FCS/DED DIS C/O
GNC O GPC I4EMORY
GNC UNIV PTG
GNC 23 RCS

O IS CUS SI ON

operational instrumentation (telenetry) formats in the P CMt' lU programable
random access memory (RAM) are loaded for on-orbit  operation before recon-
f igur ing  the  DPS f ro rn  the  FCS checkout  conf igura t ion  (GNC oPS I ,  SM oPS 2)
to  the  on-orb i t  opera t ions  conf igura t ion  (GNC OPS 2 ,  SM OPS 2) .  Us ing
the  S l ' l  62  PCMMU/PI  C04M d isp lay ,  the  c rew f i rs t  se lec ts  the  f i xed  fo rmats
to  p rov ide  te lemet ry  wh i le  the  new fo rmats  a re  be ing  loaded.  For rna ts
fo r  the  64  and 128 kbps  are  then loaded by  en ter ing  fo rmat  ident i f i ca t ion
'3 '  and '161 ' ,  respec t ive ly ,  and execut ing  the  L0AD i tem number .  The
crew then reselects the progralnable format.

After the on-orbit  operations telemetry formats have been loaded, the DPS
is  reconf igured  fo r  on-orb i t  opera t ions .  The c rew accompl ishes  th is  re -
conf igura t ion  by  per fo rming  an  OPS 201 PRO us ing  a  keyboard  and CRT tha t
are  ass igned to  the  GNC major  func t ion .  Th is  w i l l  cause GPC l  and 2  to
be reloaded with the GNC OPS 2 major function base software from an Mr"lU.
The on ly  change to  the  DPS is  to  rep lace  the  GNC OPS 8  so f tware  tha t  was
loaded in  GPC l  and Z  w i th  the  GNC OPS 2  so f tv {a re .  The conf igura t ion  o f
GPC 3 ,  4 ,  and 5  remains  the  same.
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EVENT/CREI.J TASK

TV ST0|/AGE/PLT

T IMT

T IG  -4 :45

D ISCUSSION

D IS PLAY

N/A

The c rew wi l l  ver i f y  tha t  the  TVs,  camera  mount  and adapters ,  and aux i l -
ia ry  l igh t  were  s to -wed.  They  were  s towed in  the  Crew Act iv i t y  P lan  (CAP)
timeframe.

I
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EVENT/CRE|^l TASK

PRESS CNTL SYS ENTRY CONFIG/CDR

TIME OIS PLAY

N/AI  l h  - 4 : z r

D IS CUS SI  ON

The two pressure control systens (PCS) wil l  be configured to protect the
sys tem/crew in  the  event  o f  a  la rge  cab in  leak .  0n1y  one PCS is  requ i red
for  on-orb i t  and deor t i t  opera t ions .  Dur ing  orb i t ,  the  PCS wi l l  be  con-
f igured  to  max imize  the  orb i t  s tay  t ime in  the  event  o f  a  la rge  leak .  Dur -
ing  deorb i t , /en t ry ,  the  02  supp ly  to  the  su i ts  i s  p ro tec ted .
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EVENT/CRE|,l TASK

ARS WATER LOOP 1, 2 EN1RY CONFIG/CDR

TIME

T I G  - 4 : 1 4

D ISPLAY

SM 88 APU/ENVIRON THERM

D IS CUS SION

AtmosDhere revital izat ion system (ARS) water loop l  and 2 are configured
for  ohe loop opera t ion  dur ing  en t ry .  Th is  requ i res  a  reconf igura t ion  f rom
the ncn ina l 'on-or i i t  mode o f  loop  2  be ing  on  and loop 1  opera t ing  in  a  cy -
cl ic mode control led by the GPC. To configure for entry, the H20 PUMP
L00P I  sw i tch  is  con f igured  f rc rn  the  GPC pos i t ion  to  the  0N pos i t ion ,  fo r
6  minu tes .  The 6  minu te  cyc l  ing  o f  loop  1  i s  done to  p revent  poss ib le
f reez ing  when i t  i s  deac t iva ted .  Loop I  i s  then tu rned o f f .  The loop by-
pass  va ives  are  p laced in  the  manua l  mode and us ing  the  d isp lay ' - the-c rew
ver i f ies  tha t  the  in te rchanger  f low in  bo th  loops  are  950 ( t25)  lb /min .
I f  requ i red ,  the  f  lo rv  i s  ad jus ted  manua l ly  by  inc reas ing  or  decreas ing  the
loop bypass  va lve .  The H20 pump out  p ressure  is  then ver i f ied  tha t  i t  i s
6 1  -  6 9  o s i a .

The water  loop  I  and 2  en t ry  conf igura t ion  is  per fo rmed in  OPS 2  s ince  the
d i s p l a y  i s  n o t  a v a i  l a b l e  i n  O P S  3 .
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EVENT/CRELl TASK

IE04 CONFIG/CDR

TIME DISPLAY

TIG -4 :07  N/A

,  DISCUSSION

The induced env i rodnent  contaminat ion  mon i to r  (  IECM) is  used to  ob ta in
data  on  re la t i ve  humid i ty  and tempera ture ,  dewpo in t  tempera ture ,  t race
ouant i t ies  o f  var ious  co i rpounds,  ind  a i rborne  par t i cu la te  concent ra t ion  in
the  v ic in i ty  o f  the  PaYload bay .

I t  i s  moded to  pos i t ion  2  p r io r  to  seat  ingress  and no t  more  than t  hour
before  PLBD c lo lu re  in  o rder  to  have the  mass  spec t rometer  (NS)  tu rned o f f
and i t s  va lve  c losed.  Th is  ac t ion  w i l l  p rec lude ins t rument  damage.
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EVENT/CREI,I TASK

CONFIG FOR PLBO CLOSING/BOTH

POST CLOSING CONFIG/BOTH

TIME

T IG  -4 :05
T IG  -3 :07

OISPLAY

sr't 90
SM PL

OSTA.1 PALLET SYS
BAY OOORS

DISCUSSION

Pr io r  to  PLB0 c los ing ,  the  l  igh ts ,  cdneras ,  mon i to r ,  and VTR wi l l  be  se t
up .  A l l  PLBD opera t ions  w i l l  be  recorded cont inuous ly  on  the  VTR.  The
crew wi l l  a lso  se tup /ac t iva te  the  theodo l i te .  Th is  i s  a  Survey ing  ins t ru -
ment  v rh ich  w i ' l  I  measure  the  angu lar  d is tance (az imuth  and e leva t ion)  be-
tween a reference target on the aft bulkhead, a second target on the aft
bu lkhead,  and s ix  pa i rs  o f  ta rge ts  a long the  center l  ine .  I t  w i l l  be
mounted in the starboard aft window.

The c rew wi l l  take  theodo l i te  s igh t ings  o f  the  s ta rboard  and por t  hand-
ra i l s  and por t  longeron.  The por t  door  w i l l  then  be  c losed and the  por t
fonrard and aft bulkhead latched manually. The port door should take 60
seconds ( fo r  two motors )  to  c lose .  Theodo l i te  s igh t ings  o f  the  por t ' s
center l ine  la tches  are  then taken.

Th is  i s  fo l lowed by  the  s ta rboard  door  a l te rna te ly  s ta r ted  and s topped
unt i l  i t  i s  near ly  c losed.  The c rew wi l l  de termine  and record  the  center -
l ine  la tch  number  tha t  w i l l  make contac t  f i r s t .  The expec ted  contac l
po in t  w i l l  be  recorded on  the  N0 G0 CRITERIA DIAGRAM.  S igh t ings  o f  the
s tarboard 's  center l  ine  la tches  are  per fonned nex t .  The s ta rboard 's  bu lk -
head la tches  are  then la tched fo l lowed by  the  center l ine  la tches .  The' las t  

theodo l i te  s igh t ings  w i l l  be  per fo rmed on the  s la rboard  la tches
a 9 a l n .

Pos t  C los ino  Conf  iq

The c rew wi l l  tu rn  o f f  and/or  s tow the  equ ipments  tha t  were  on ly  requ i red
for  the  PLBO c los inq  seouence.
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EVENT/CRE|tJ TASK

RAD HEAT SINK/CDR

TiME

T IG  -3 :13
T IG  -2 :15

DI SPLAY

N/A

DISCUSSION

This activi ty along with the RAD BYP actions in the RAD BYP/ST0|'{  RAD (TlG
-4:55) is performed to obtain data on the thermal capacity of the radiator
system. Analysis di i  ground tests have indicated that the inherent ther-
ma1 capacity of the radiator system is such that i t  may be possible to use
th is  capab i l i t y  in  l ieu  o f  the  armon ia  bo i le r  sys tem f rom f lash  evapora tor
shutdown unt i l  GSE hookup.  The da ta  co l lec ted  f rom the  ac t iv i t jes  wou ld
dec ide  i f  the  sys tem can be  s imp l i f ied  and thus  save we igh t .

The crew watches the tb to ensure i t  does not return to BYP. I f  i t  does,
the  c rew wi l l  avo id  rad ia to r  under temp bypass ing  ( i .e . ,  f reez ing)  by  no t
per fo rming  any  more  s teps  un t i l  MCC is  no t i f ied .
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EVENT/CREI{ TASK

AUTO I'INVR TO TOP TO SUN ATT/CDR

T IME

T iG  -3 :03
T IG  -1 :35

OISPLAY

GNC UNIV PTG (oPS 2)

DIS CUSSION

A s a r e s u l t o f t h e w i n g g l o v e t h e r m a l s t r e s s c o n d i t i o n i n g p r o b l e m ' t h e
CisD ru i i  6" -expoiea t6  lhe sun for  two consecut ive.  dav i  ight ,  pu: ! ! t :  , ,Th i t
act ion wi l I  prov ide a smal ler  tenperature gradient  between the top ano
bo ttorn of the vehicle.

The f i rs t  auto maneuver  occurs af ter  PLBD c los ing.  The second maneuver
occurs after the IMU al ignment.
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EVENT/CREI.J TASK

SUIT DONNING/BOTH

SUIT FAIT ACT/BOTH

-3 :00
- ? : L 7

TiME

TIG
T I G

DlSPLAY

N/A

DISCUSSION

The opera t iona l  b io ins t rumenta t ion  sys tem (0BS) ,  G-su i t ,  and the  pressure
su i t  ie jec t ion  escape su i t  (EES))  a re  donned on-orb i t  be fore  descent .  The
0BS provides an ampli f ied electrocardiograph analog from the two crewmem-
bers  wh ich  w i l l  be ' recorded dur ing  en t ry  and p layed back  a f te r  land ing .

I f  a  fa i  lu re  fo rces  the  c rew to  abor t  dur ing  en t ry ,  the  pressure  su i t  p ro-
v ides  env i ro runenta l  p ro tec t ion  wh i  le  the  seat  e iec ts  the  su i ted  c rewmem-
bers .  I t  a lso  prov ides  env i ronmenta l  p ro tec t ion  f rom cab in  contaminat ion
and depressured cab in .  He lmets  a re  no t  donned un t i l  sea t  ingress .

B y  p e r f o r m i n g  t h e  s u i t  f a n  a c t i v a t i o n ,  s u i t  c o o l i n g  w i l ]  ! 9  a v a i l a b l e  f o r
a i t '  s ta t ion  opera t ions .  The ac t iv i t ies  cons is t  o f  the  fo l  low ing :

r  Connect  the  vent  hose ex tens ion  to  the  su i t
r  T u r n  o n  t h e  s u i t  f a n s
r  Ad jus t  the  a i r  f  low

2-6s



EVENT/CREI' l  TASK

SNACK/BOTH

TII'lE

T I G  - 2 : L 5

D IS CUSSI ON

DIS PLAY

N/A

The f ina l  c rew eat ing  per iod  (snack)  r ' i  l i  se rve  main ly  as  a  'padd ing '  in
the  case the  c rew is  beh ind  in  the  t ime l  ine .  The ea t ing  per iod  ' i s  con-
strained to a snack lunch since the food warmer and food trays have al-
ready been s towed.
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EVENT/CREt4 TASK

PREL DEORB UPOATE/UPLiNK/COR

T T M F  D I S P L A Y

,* -1121- N/A

. r  . r
DI  SCUSSION

The MCC Der fonns  the  pre l im inary  up l inks  and updates  fo r  deorb i t .  These
inc  lude the  fo l  low ing :

r MCC update of 0l ' lS PRPLT PAD/DEL PAD. The crer copies these in.the-  
a ; t t ' C h e c k l i s t .  I f  r e q u i r e d ,  a n  M U  a l i g n m e n t  a t t i t u d e  p a d  w i l l  a l s o
Ue u i rOateO a t  th is  t ime.  An update  to  thg  ' second '  top  to  sun a t t i tude
( T I G  - 1 : 3 5 )  w i l l  b e  s e n t .

r MCC uplinks the prime state vectors and targets'

r  For  f l iqh t  2 ,  the  ta rge ts  cannot  be  ]oaded in  oPS 2  s ince  the  oPS 202
o R B I T  M N V R  E X E C  d i s p l a y  w i l l  n o t  b e  s u p p o r t e d .
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EVENT/CREI.I TASK

ACT -z STAR TRK (i f  BFS omit)/CDR)

TIME

TlG -2 :02

DISPLAY

GNC DEORB MNVR COAST

. D I S C U S S I O N

The c rew needs to  ac t iva te  the  -Z  s ta r  t racker  ( -Y  a l ready  on)  s ince  bo th
are  requ i red  fo r  the  IMU a l ignment .
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EVENT/CREI'l TASK

HTR CONFIG/PLT

TIME D IS PLAY

TIG -2 :00  N/A

, i l  l
D  IS  CUSSI  ON

The fue l  ce l l  purge  heater  i s  tu rned on  pr io r  to  the  manua l  fue l  ce l l
purge  a t  T IG -1  :21 .  The purge heater  must  be  on  a  min imum of  25  minu tes
before the purge.

A lso  a t  th is  t ime,  the  APU HTR TK/FU L INE (s ix )  a re  p laced in  AUT0 as  a
backup to  the  B heaters  wh ich  are  a l ready  in  AUT0.  Th is  i s  done as  a
precautionary measure since the srr i tches cannot be reached by the crew
af te r  sea t  ingress .  The e igh t  hydrau l i c  heaters  a re  a lso  tu rned OFF fo r
entry.
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i@B
HTR CONFIG/PLT

TII'IE

T I G  - 2 : 0 0

D IS PLAY

N/A

Di5  CUSSION

The fue l  ce l  1  purge  heater  i s  tu rned on  pr io r  to  the  manua l  fue l  ce l l
purge  a t  T IG - l :21 .  The purge heater  must  be  on  a  m ' in imum of  25  minu tes
before the p urge.

A lso  a t  th is  t ime,  the  APU HIR TK/FU L INE (s ix )  a re  p laced in  AUT0 as  a
backup to  the  B heaters  wh ich  are  a l ready  in  AUT0.  Th is  i s  done as  a
precautionary measure since the srr i tches cannot be reached by the crew
af te r  sea t  ingress .  The e igh t  hydrau l i c  heaters  a re  a lso  tu rned OFF fo r
en t ry .
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EVENT/CREI.I TASK

AI,JTO MNVR TO II4U ATT (OMIT IF BFS)/CDR

TIME

T I G  - 2 : 0 0

D ISPLAY

GNC UNIV PTG

DISCUSSiON

The IMU a l ign  a t t i tude  is  the  a t t i tude  requ i red  to  p lace  a  s ta l in  bo th
the  -Y  and -Z  s ta r  t rackers .  The a t t i tude  po in ts  the  -Z  ax is  a t  the  s ta r
des i red  fo r  the  -Z  s ta r  t racker  and p laces  the  -Y  s ta r  t racker  s ta r  as
near  to  the  -Y  s ta r  t racker  op t ica l  ax is  as  poss ib le .  (The ang le  be tween
the  Orb i te r  -Z  ax is  and the  s ta r  t racker  op t ica l  ax is  i s  approx imate ly
5 v .  I

f f  tn .  A fS is  engaged,  these ac t ions  w i l l  be  omi t ted  s ince  the  BFS does
not have the star tracker SOP.
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EVENT/CREl,l TASK

IMU ALIGNMENT (O'IIT IF BFS)/CDR

TIME

T i G  - 1 : 5 2

DiSPLAY

S TRK/COAS CNTL
IMU ALIGN

DISCUSS ION

The IMU's  a re  requ i red  to  be  a l igned as  c lose  as  poss ib le  to  deorb i t  to
min imize  I  MLJ dr i f t  e r ro rs  a t  E I .  I f  the  I l ' f l J ' s  a re  a i  igned less  than 2
hours  be fore  EI  ,  i t  i s  poss ib le  to  de lay  deorb i t  one orb i t  and s t i l l  have
acceptab le  IMU dr i f t  a t  E I .  Acceptab le  p la t fo rm misa l ignment  per  ax is  a t
E I  i s  I  i  s ted  be low.

sec  -  nomina l  end o f  miss ion
sec  -  con t ingency  (e ,9 . ,  one rev  Tate)

The IMU a l ignment  i s  cons idered a  c r i t i ca l  a l ignment ,  requ i r ing  tha t  an
a l  ignment  ver i f i ca t ion  be  per fo rmed jn  add i t ion  to  the  a l ignment .

The a l ignment ,  nomina l l y ,  i s  per fo rmed us ing  two s ta r  t rackers  w i th  manu-
a1 ly -se lec ted  s ta rs .  The in i t ja l  a t t i tude  has  a l ready  been per fo rmed to
p lace  the  se lec ted  s ta rs  in  the  des i red  s ta r  t rackers  be fore  the  a l ignment
is  in i t ia ted .  The c rew in i t ia tes  da ta  co l lec t ion  w i th  the  -Z  and -Y  s ta r
tracker i tem entr ies on the GNC 22 S TRK/C0AS CNTL display. After about
10  seconds,  su f f i c ien t  da ta  w i l i  have been co l lec ted  and the  s ta r  t racken
mode w i l I  re tu rn  to  TERM/ IDLE.  The c rew then ver i f ies  tha t  S  TABLE has
good da ta ,  p roper  s ta r  IO 's ,  ANG ERR < 0 .090,  and SEL 17 and 18  have ' * '

bes ide  them.  I f  the  above is  p resent ,  the  c rew wi l l  then  ver i f y  the  i tem
numbers  to  se lec t  the  STAR ALIGN mode on a l l  IMU's .  The AX,  AY,  and AZ
torquing angies for each I MIJ are then checked to veri fy they are < 0.800.
If  they are < 0.800, the angles and execute t ime are recorded and the exe-
cute i tem number is entered. I f ,  however, the torquing angles are > 0.800
(wh ich  they  shou ld  no t  be ,  s ince  on ly  -5  hours  have e lapsed s jnce  the  las t
IMU a l ignment ) ,  the  c rew wi l i  maneuver  to  a  new s ta r  pa i r  and repeat  the
a l ignment .  I f  to rqu ing  ang les  are  s t i l l  too  1arge,  they  w i11  s top  and con-
tac t  the  ground.  I f ,  however ,  they  are  now acceptab le ,  the  a  l ignment  i s
executed  and the  de l ta  ang ies  are  to rqued.

GNC 22
GNC 21

900 arc
2000 arc

2-72



Af te r  the  in i t ia l  a l ignment  i s  conp le ted ,  the  Orb i te r  i s  manua l  l y  mane-
uvered so  tha t  a  new s ta r  pa i r  i s  p resent  in  the  s ta r  t rackers  fo r  an
a1 ignnent veri f icat ion. The sane procedures are performed for the new
star  pa i r ,  except  the  AX,  AY,  and AZ to rqu ing  ang les  are  ver i f ied  to  be
< 0 .10 .  I f  they  are  <  0 .1o ,  the  IMU a l ignment  nas  good and these de l ta
ang les  are  no t  to rqu  ed .

I f  the  de l ta  ang les  are  grea ter  than 0 .1o ,  they  w i l l  be  to rqued ou t ,  the
veh ic le  w i l l  maneuver  back  to  the  prev ious  s ta r  pa i r ,  and another  IMU
ver i f i ca t ion  w i l l  be  per fo rmed.  The c rew wi l l  then  contac t  the  ground.

I f  on ly  one s ta r  t racker  i s  ava i  lab le  o r  one is  de tenn ined fa i led  dur ing
the  a l ig runent ,  the  a l ignment  and a l ignment  ver i f i ca t ion  are  per fo rmed
us ing  one s ta r  t racker  to  take  da ta .  Th is  w i l l  requ i re  tv io  a t t i tudes  fo r
each a l ig runent  in  o rder  to  pos i t ion  the  two s ta rs  in  the  good s ta r  t racker .
The rest of the al ignrent procedures are the sarne.
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EVENT/CREII TASK

FUEL CELL PURGE/PLT

T T M F

t l b  - r : J b

DIS CUSSiON

D I SPLAY

N/A

The fue l  ce l l s  a re  manua l ly  purged as  la te  as  poss ib le  be fore  deorb i t  to
ra ise  the  vo l tages  fo r  en t ry .  The purge is  per fo rmed manua l  l y -s ince  an
auto sequence mist be init iated 3 hours before reentry to preclude danage
to  heaters  due to  reent ry  heat ing .  Each fue l  ce l l  i s  purged separa te ly
fo r  2  minu tes .  The c rew 'may use the  CRYO/FUEL CELLS d isp lay  (DISP 68)
to  mon i to r  the  FC 02 and H2 f  low.  Fo l  low ing  the  purge '  the  FC purge
heater  w i l l  be  moded to  GPC fo r  en t ry .
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EVENT/CREI,J TASK

OEACT STAR TRACKERS & CLOSE DOORS/CDR

TIME

T IG  -1 :30

OISPLAY

N/A

DISCUSSION

Af te r  the  en t ry  I t lU  a l ignment  i s  comple ted '  the  s ta r  t rackers  a re  deac-
t i va ted  and the i r  doors  a re  c losed.  The s ta r  t rackers  a re  deac t iva ted
by turning their povrer off .  tr lhen the star trackers are turned off,  the
c iew w i l l -ge t  an  SM a le r t  w i th  a  BCE bypass  message.  They  w i l l  acknowl -
edoe the  messaqe to  c lear  the  a le r t  and then c lose  the  s ta r  t racker  doors .
I t - takes  -12  sdconds fo r  the  doors  to  c lose  nomina l  l y .  A  ta lkback  w i l l
i nd ica te  'CL '  when the  doors  a re  c losed.

The s ta r  t racker  w i l l  no t  normal ly  be  used aga in '  bu t  i f  deorb i t  i s  de-
layed mor 'e  than one orb i t ,  an  IMU a1 ignment  w i l l  be  requ i red  be fore  de-
orb i t  can  occur ,  and 15  minu tes  must  be  a l  lowed fo r  s ta r  t racker  warmup
before  the  a l  ignment .
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EVENT/CRE|,.l TASK

PRE iNGRESS CONFIG/PLT

TIME

T I G  - 1 : 2 8

DISCUSSION

DI SPLAY

N/A

I' iPS REPRESS PREP

Prepara t ion  fo r  the  main  propu ls ion  sys tem (MPS)  repress-  i s  per fo rmed be-
fo re  seat  ingress  fo r  c rew access ib i  l i t y  to  cont ro l  pane l  R2 and R4 and
before  ac tua l  MPS feed l ine  pressur iza t ion  w i th  he l ium dur ing  en t ry
(h  =  225,000 f t ) .  The prep  inc ludes  a l l  necessary  ac t iv i t y  fo r  the  pres-
sur iza t ion .  The ac tua l  repress  is  de layed as  la te  as  poss ib le  dur ing
ent ry  to  avo id  dep le t ion  th rough leakage o f  the  he l ium p lessurant  gas  bu t
abovl 200,000 ft  to prevent contaminat ' ion or corrosion of the MPS. Re-
pressur iza t ion  o f  the  main  propu ls ion  sys tem wi th  he l ium dur ing  a tmos-
pher ic  en t ry  p revents  contaminants  f rom enter ing  the  t ' ' tPS Orb i te r  l jnes  and
SSME's .  I f  the  l ' ' lPS are  contaminated ,  c lean l iness  tes t  wou ld  be  requ i red
and a f fec ted  components  may have to  be  removed fo r  c lean ing .  Th is  cou ld
increase Orb i te r  tu rnaround t ime be tween f l igh ts .

The c rerv  w i i l  per fo rm cont jngency  s teps  to  c lose  the  preva lves  i f  the
around de termines  tha t  a t  mo i t  74  pounds o f  he l ium is  le f t .  The he l ium in
lhe  man i fo lds  w i l l  be  iso ]a ted  to  p revent  i t  f rom be ing  vented  overboard .

MLS CHfiACAN CH

The manua l  TACAN channe ls  a re  conf igured  to  channe l  111 fo r  the  nomina l
end-o f -miss ion  deorb i t .  Th is  i s  per fo rmed before  seat  ingress  s ince  these
swi tches  are  d i f f i cu l t  to  reach and read a f te r  sea t  ingress .

ERAKE/ANTISKID ACT

The ant isk id  Dor t ion  o f  each brake/sk id  cont ro l  c i rcu i t  i s  powered 0N.  The
brake systen is powered up by placing the brake MNA, MNB' and MNC power
swi tche i  to  the  bN pos i t ibns .  Three-swi tches  prov ide  redundant  ma in  bus
power to brake busei CA and BC. Brake bus CA provides power to brake/skid
bontrol box A and brake bus BC provides power to brake/skid control box B.
when the  brake power  swi tches  are  tu rned 0N,  the  brake por t ion  o f  each
brake/sk id  cont ro l  c i rcu i t  i s  inmed ia te iy  powered,  and brak ing  i -s  enab led .

The brake system is powered up before seat ingress since the switches are
loca ted  on  pane ls  014,  015,  and 016.
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SSI'4E HYD REPRESS PREP

The prepara t ion  - fo r .SSME repos i t ion ing  is  per fo rmed before  seat  ingress
for  c rew access ib i l i t y  to  cont ro ls  (pane l  017)  and be fore  eng ine  16-
pos i t ion ing ,  wh ich  occurs  a f te r  APU ac t iva t ion .  The prepara i ion  inc ludes
p lac ing  the  four  FCS channe ls  to  AUT0 and the  four  as ten t  th rus t  vec tor
controls to 0N. The MEC switches are turned on before turninq on the
ATVC's  to  p rec lude a  poss ib le  shor t  p rob  lem.

RESET C/l'l

The SIS fue l  and ox id izer  C 4 ' l  p ressure
BFS l im i ts  (2BB ps i  -  BFS,  284 -  PASS)
a la r rn  i s  sounded.

The hydrau l i c  sys tems caut ion  and warn ing  parameters  fo r  low hydrau l i c
pressure  are  ac t iva ted  in  o rder  tha t  an  a la rm wi l l  be  sounded when the  hy-
drau l i c  p ressure  drops  be low 2760 ps ia  dur ing  deorb i t  to  land ing .  These
parameters  a re  enab led  pr io r  to  the  c rew ing iess ing  the i r  sea ts ]  s jnce  the
C/ t , l  pane l  i s  in  the  a f t  s ta t ion  (pane l  R13) .  Hhen- they  a .e  enab led ,  an
a la rm wi l I  be  sounded and the  HYD PRTSS C/ | , l  and  MSTERALARM l igh ts  w i l l
be  i l l umina ted .  These a la rms and l igh ts  r / re re  ac t jva ted  s ince  t ie  hydrau l i c
sys tem is  s t i l l  deac t iva ted .  The master  a la rm is  rese t ,  bu t  the  Hyb PRESS
c/ } i  w i l I  remain  l i t  un t i l  the  hydrau l i c  sys tems are  ac t iva ted  and brouqnr
up to  opera t ing  pre  s  su  re  s .

DFI lACIP HTR

The P Ct i l  PRESS XDCRS are  swi tched to  AUTO,  the  DFI  w. ideband miss ion  power
is  ver i f ied  on ,  the  ACIP HTR is  moded o f f ,  and the  OEX power  i s  tu rned on
for  en t ry .  These must  be  conf igured  be fore  seat  ingress  s ince  the  sw. i tcnes
are  ioca ted  on  pane l  R l l ,

ENTRY CO'1M CONFIG (FLT DECK) /TELEPRINTTR DEACT

Pr io r  to  seat  ingress ,  the  corm is  conf igured  fo r
managefient the tvto AUD A/G switches are placed to
enables the S-band and/or UHF conrn to the crew.

The te lepr in te r  i s  deac t iva ted  by  tu rn ing  o f f  i t s
ing  tha t  i t s  locker  door  i s  secured.

I i m i t s  a r e  c h a n g e d  t o  t h e  h i g h e r
to  a l low more  leeway be fore  an

entry. For redundancy
t ran  sm i t l rece i  ve .  Th is

porve r sources and veri fy-
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EVENT/CREI' l  TASK

C0NFIG RJDs/HlRS/CDR

TIME

T I G  - I : 2 4

DIS PLAY

N/A

DI5 CUSSI ON

The c rew wi l l  ensure  tha t  the  nonna l  d r ivers  a re  on  s ince  OPS 3  (TRANS
DAP)  on ly  f  i res  nonna l  je ts .  The vern ie r  d r iver  w i l l  be  tu rned o f f .

Heaters  a re  tu rned o f f  s ince  they  are  no t  access ib le  a f te r  sea t  ingress  i f
they fai I  or overheat.
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EVENT/CREI{ ACTION

DPS ENTRY CONFIG/PLT

TII'lE

l lG -I:22

DISCUSSION

The DPS entry
prep on-orb i t
(GNC OPS 3 and

DIS PLAY

GNC UNIV PTG
GNC 0 GPC I'iEM0RY
BFS, GNC O BFS MEMORY
SM O GPC MEMORY
SM 62 pCl,{,tU/pL C0,tM

SI4 60 SM TABLE MINT
SM 1 DPS UTIL ITY
GNC DEORB MNVR COAST
BFS, GNC DEORB MNVR COAST

conf  iqura t ion  cons is ts  o f
confi lurat ion (GNC and Sll

BFS)  shown be low.

T A B L E  2 . I I I . -  D P S

t ran  s  i t  i  on i  ng
OPS 2)  to  the

CONFIGURATION

from the deorb i  t
en t ry  conf igura t ion

Conf i  gurat ion

0n-orbi t conf i guration

Fla.jor funct ion (0PS)

t lode sw itc h

Output  sw i tch

String as s ignme nt

CRT as s ignment

GNC 2

RUN

Norma I

1 '  4

I

GNC 2

RUN

Norma I

? , 3

l r  1

GNC 3A

HALT

Norma I

S M 2

RUN

Termi n ate

BFS,  OPS O

STBY

Normal

Hajor funct ion ( OPS)

ttb de sw i tch

output sw i tch

Str ing ass ignment

CRT ass i gnment

GNC 3

RUN

Norma I

I

GNC 3

RUN

Normal

4

BFS,  6NC 3

RUN

Back up

Entry conf igurat ion

GNC 3

RUN

Norma I

I

I

GNC 3

RUN

Normai

aFreeze-dr ied .
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The t rans i t ion  to  OPS 3  is  per fo rmed in  th ree  par ts .  In  Par t  1 ,  a  two-GPC
redundant  se t  i s  t rans i t ioned to  GNC OPS 3  us ing  an  MMU as  a  source .  The
f reeze-dr ied  GPC remains  in  STBY,  and GPC 4  remains  in  SM OPS 2 .  In  Par t
2 ,  the  BFS GPC 5  is  t rans i . t ioned to  OPS 3 .  In  Par t  3 ,  GPC 3  and GPC 4  are
added to  the  GNC OPS 3  redundant  se t .  By  accompl ish ing  the  reconf igura t ion
in  th ree  s teps ,  one GPC wi th  the  OPS 3  over lay  in tac t  i s  guaranteed (GPC
3)  ,  thus  e l  im ina t ing  the  poss ib i l i t y  o f  a  loss  o f  f l i gh t  con t ro l  capab i  1 -
i t y  and a  mod ing  o f  the  PASS GPC's  to  OPS 0 '  shou ld  a  t rans i t ion  fa i lu re
0ccur .

Add i t iona l  ac t i v i t ies  in tegra ted  in to  the  DPS ent ry  conf igura t ion  inc lude:

r LAND SITE UPDATE
r CRT's,/UPLK REC0NFIGUMTI0N
r ENTRY TFL LOAD
r SM2 CHECKP0INT/UL CNTL ENA
r BFS TFL ENABLE
r PLB0 OPS CRT' s RE CONF IGUMTI0N
r P0ST LANOING SETUP
r lvlEMORY Dl.ItlP SETUP

Steo 1 - LAND SITE UPIIATE

A land ing  s ' i te  update  is  requ i red  i f  the  norn ina i  land ing  s i te  i s  no t
des i red .  Th is  update  must  be  per fo rmed in  the  PASS before  the  t rans i t ion
to  OPS 3  because the  UNIV PTG d isp iay ,  wh ich  is  used to  update  the  iand ing
s i tes ,  i s  on ly  ava i  iab le  in  GNC OPS 2 .

The norn ina l  p r imary ,  secondary ,  and a l te rna te  land ing  s i tes  a re  OPS 2  I - loaded
data  and are :

ITEM 25 PRI 1 9 EDt.{ 23
ITEM 26 SEC Z 0' Northrup 17
rTEtt 27 ALT a I EDbJ 17

The land inq  s i tes  loaded in to  these s lo ts  a re  car r ied  across  the  GNC OPS 3
t rans i t ion-and are  d isp layed on  the  HORIZ SIT  d isp lay .  The c rew wi l l  change
the  a l te rna te  land ing  s i te  to  E  Dt ' l  15  s ince  th is  runway w i l l  be  dr ie r  i f  i t
ra i  ns .

The 10 TACAN's and 2 MSBLS's associated with the three runways are also
car r ied  across  the  t rans i t ion .

I f  the  norn ina l  end-o f -miss ion
c h a n g e d  ( e . S . ,  l  t o  1 8  i n p u t )
n a l  e n d - o f - m i s s i o n ,  a n  i l l e g a l
a re  se lec ted  v ia  i tems 25,  ?6 ,
va lues  19 ,  20 ,  and 21 ,  an  OPS

l a n d i n g  s i t e s  ( v a l u e s  1 9 , 2 0 ,  a n d  2 1 )  a r e
and i t  i s  la te r  des i red  to  rese lec t  the  nomi -
e n t r y  w i l i  r e s u l t  i f  v a l u e s  1 9 ,  2 0 ,  a n d  2 1
and 27  on  the  UNIV d isp lay .  To  rese lec l

M00E reca l l  (OPS 201 PR0)  i s  requ i red .
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I f  land ing  s i tes  a re  changed,  the
the  BFS (GNC 51 OVERRIDE,  i tems 6
be perfomed in the ENT C,/1 .

Step 2 - VERIFY C0NFIG/P|IJR UP GPC 3

The f ive GPC-power, output, and mode switches are veri f ied and or powered
before  GNC OPS 3  t rans i t ion .  The GNC OPS 3  t rans i t ion  is  based uoon
l t1 r t i !9  in  th is  conf igura t ion  and tha t  a l t  f i ve  GpC,s  are  func t ion ing
proper ry.

Step 3 - REC0NFIG CRTs/UPLK

Before.transit- ioning GPC l and GPC 2 to GNC OpS 3 (us.ing r. i{r1U as OpS 3
source)  the  fo l  low ing  ac t iv i t ies  a re  per fonned.

. inhibit  the GPC from accessing the coflmand words from the NSp.

r Turn on the power to CRT 3.

r  Ass ign  CRT 3  to  the  SM GPC (GpC 4) .

S t e p  4  -  T r a n s i t i o n  G P C  1 &  2  t o  G N C  O P S  3  ( D p S  C o n f i q  -  p a r t  l )

Memo ry  conf igura t ion  3  (GNC OPS 3)  i s  mod. i  f ied  to  have GpC i  and GpC 2 .
St r ings  l  and 4  are  ass igned to  GPC 1 ;  s t r ings  2  and 3  to  GpC 2 .  CRT I
i s  ass igned to  GPC- I ;  CRT 2  and 3  to  GPC 2 .  

-s t r ing  
ass ignments  a re

made so  tha t  the  NSP's  a re  d r iven  by  d i f fe ren t  GpCis .  GFC l  and GpC 2
are  then t rans i t ioned to  OPS 3 .

T h e  c o n f i g u r a t i o n  a t  t h i s  p o i n t  i s :

land ing  s i te  update  must  a lso  be  done in
t o  8 ) .  T h i s  a c t i o n ,  i f  r e q u i r e d ,  w i l l

trl0de

0utput

Run

Norma I

Run

Norma l

GNC 3 GNC 3 GNC 3
( freeze-
dr i  ed )

STBY

Normal

Run

Term inate

STBY

Norma I
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Steo 5 . LOAD ENTRY TFL

Af te r  GPC's  1  and 2  are  t rans i t ioned to  OPS 3 '
to  5  ( low data  ra te  fo rmat )  and 164 (h igh  da ta
m.rst 6e changed in Sl ' t  OPS 2 since this PCl4l ' lU/PL
ab le  in  OPS 3 .

the P Clt'lu format is changed
rate fonnat) .  The format
CO'lt4 di spl ay is not avai l-

Ee fore  t rans i t ion ing  GPC 4  (conta in ing  SM OPS 2)  to  GNC.OPS 3 ,  an  SM.
checkpoint is perfoirned on both Mt' tU l  and MMU 2. The SM checkpoint is
oer fo imed in  case deorb i t  i s  de layed (e .g . ,  24-hr  de lay)  and/or  a  t rans-
i t ion  back  to  SM gPS 2  is  requ i red .  The da ta  in  th is  checkpo in t  inc ludes
cur ren t  Fau l t  Detec t ion  and Annunc ia t ion  (FDA)  s ta tus ,  inc lud ing  l im i t
va lues ,  no ise  f . i  l te r  cons tan ts ,  te l  emet ry  cons tan ts ,  paraneter -annunc ia -
t ion  ' i ;h ib i ts ,  and cur ren t  t ime.  Th is  e l im ina tes  hav ing  to  up l ink  any .
changes tha t  were  prev ious ly  made to  these paraneters  s ince  the  in i t ia l i -
za t ion  o f  S t '1  2  dur ing  pos t  inser t ion .

The checkpo in t  i s .  in i t ia ted  by .an  ' ITEM 18 EXEC'  input  to  the  SM TABLE
MINT d isp lay .  i f  the  checkpo in t  i s  success fu l l y  wr i t ten ,  the  t  ime and
s ta tus  (G000)  w i  1 l  aPPear .

The checkpo in t  re t r ieve  func t ion  on  the  DPS UTIL ITY d isp lay  is  enab led  so
tha t  the  theckpo in t  da ta  w i l l  be  incorpora ted  when the  SM 2  t rans i t ion
occurs  (e .9 . ,  24-hour  de lay  deorb i t ) .

The manua l  up l ink  cont ro l  w i l l  a lso  be  enab led .

r The BFS GPC is al lowed to coomunicate with CRT 3 preengaged.

I ts  ou tpu t  i s  p laced in  BACKUP to  a l  low
can now conmand CRT's L and 3.

0n  the  BFS MEM0RY d isp lay ,  the  c rew v l i l l
a b l e d .  T h i s  a c t i o n  w i l l  l o a d  a n d  v e r i f y
sw i tchover  occurs .

BFS engage capabi l  i tY. GPC

r  The BFS GPC wi l l  be  t rans i t ioned to  OPS 3 .

ver i f y  tha t  the  TFL is  en-
the P Cl,tMU whenev er a PCMf'1U

Tran s  i t  ion
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8 -  Trans  i t  ion 4  to  GNC OPS 3  (DPS Conf i -  P a r t  3

Before add i  no GPC 3
ac t  i v i  t  ies  o icur :

and GPC 4 to  the  GNC OPS 3  redundants e t ,  t h e  f  o l  l o w i n g

r The payload buses are released by St '1 (GPC 4) by modlng the SM to OPS 0.
The BFS wi l l  have cont ro l  o f  the  pay load buses  when i t  goes  to  RUN.

r  G P C  4  o u t p u t  i s  p l a c e d  i n  ' N 0 R M A L '  a l l o w i n g  c o n n u n i c a t i o n  w i t h  f l i g h t
c r i  t  i c a l  b u s e s .

r  G P C  3  i s  m o d e d  t o  R U N .  A t  t h i s  p o i n t ,  i t  w i l l  b e  p r o c e s s i n g  O P S  0  s o f l -
ware  on ly  and re ta in ing  GNC oPS 3  in  ma in  memory .

r  GPC 5  is  moded to  RUN.  I t  p icks  up  the  pay load buses ,  and is  runn ing
in  BFS OPS 3 .

.  l 4 e m o r y  c o n f i g u r a t i o n  3  ( G N C  O P S  3 )  i s  m o d i f i e d  t o  i n c l u d e  G P C ' s  1 ,  2 ,  3 ,
a n d  4 .  S t r i n g s  1 ,  2 , 3 ,  a n d  4  a r e  a s s i g n e d  t o  G P C ' s  1 , 2 , 3 ,  a n d  4 ,  r e -
s p e c t i v e l y .  C R T ' s  1 , 2 ,  a n d  3  a r e  a s s i g n e d  t o  G P C ' s  1 , 2 ,  a n d  3 ,  r e -
spec t ive ly .  S t r ing  ass ignments  a re  d iv ided annng the  GPC's  to  reduce
the  impact  o f  a  GPC fa i lu re .

G P C ' s  3  a n d  4  a r e  t h e n  a d d e d  t o  t h e  G N C  3  r e d u n d a n t  s e t  b y  a  G N C ' O P S  3 0 1
PR0, '  The source  o f  the  GNC major  func t ion  base is  GPC l  wh ich  is  the
l o w e s t  n u m b e r  G P C  w i t h  t h e  G N C  m a j o r  f u n c t i o n  b a s e .  A l l  o t h e r  G P C ' s  r e -
ta in  the  OPS 3  over lay  wh ich  is  a l ready  res ident  in  the i r  memor ies '  An
I /0  RESET EXEC is  then executed  on  the  BFS (GPC 5)  to  ensure  tha t  i t  con-
t inues  to  t rack  the  PASS a f te r  the  PASS s t r ings  are  reass jgned.

Step  9  -  Load in  TGTs

T h e  c r e w  w i l l  l o a d  t h e  d e o r b i t  t a r g e t s  ( u p l ' i n k e d  a t  T I G  - 2 : 2 3 : P R E L
DE0RB UPDATE/UPLINK)  and s ta r t  the  CRT t imer .  They  w i l l  then  compare
the  onboard  deorb i t  ta rge t  so lu t ion  to  the  burn  a t t i tude '  apogee '  pe | iqee,
AVT0T,  and TGO on the  DEL PAD.

Step 10  -  REC0NFIG MC 9  TABLE (GNC 9)  fo r  P0ST LANDING

The p i lo t  w i l l  reconf igure  the  memory  conf igura t ion  tab le  fo r  pos t  land-
ino .  A l I  four  GNC GPCs are  ass iqned to  GNC 9  s ince  KSC wants  a  redundant
s e i  f o r  e n g i n e  b e l l  m o v s n e n t s .

2-83



Cer ta in  capab i  l i t i es  a re  reduced or  los t  once GNC OPS 3  is  ob ta ined.
These res t r i c t ions  are  sununar ized  be low:

Category Constra i  n t

DAP TMNS OAP
o DISC rate 0.5o,/sec (manual mode)
o [)ead band 3.5o
o H igher  RCS usages
o No vernier control

To change the PASS, must return to OPS 2.
BFS must be changed in GNC OPS 3.

Ground cannot  cormand ind iv idua l  doors  in
GNC oPS 3 .

No SM except for BFS; reduced FDA.

If a P Cl ' lMU switchover occurs, must use f ixed
format .  (TFL res t r i c ted  to  OPS 2 . )

L imi ted  to  OPS 2 .

A min imum of  two RGA must  be  on  to  re ta in  a t t i -
tude cont ro l  in  GNC OPS 3 .

Crew cannot change CRT t imer in GNC OPS 3.

Land i  ng  s i te

Vent doors

SM

PCI'IMU TFL

Por t  mod i  ng

RGA

T ime
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EVENT/CREI.J TASK

REI'IIND PCM RCDR/C0R

TIME

T I G  - 1 : 2 0

DIS CUSSI ON

D ISPLAY

N/A

In order to ensure there would be enough tape to record the whole mission,
the P Cll  recorder had to be managed. The f irst three tracks of tape (-96
minutes at continuous record) were saved for entry data. The f irst three
t racks  were  saved as  a  p recaut ion  aga ins t  da ta  loss  be fore  the  schedu led
rewind. I f  the power were removed, the recorder would reset to the beqln-
n ing  o f  t rack  1 .
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EVENT/CREI./ TASK

CLOSE ALL VENTS EXCEPT LEFT 1 ,2 ,8 ,9 /PLT

TIME

T I G  - 1 : 1 1

DISPLAY

GNC 51 OVERRIOE
\

ID ISCUS S ION

In  order  to  p ro tec t  aga ins t  thermal  danage and pressure  vesse l  leaks  wh ich
cou id  overpressur ize  the  veh ic le  i f  the  vent  doors  were  shut ,  a l l  the  vent
d o o r s  e x c e p t  1 , 2 , 8 , 9  w i l l  b e  c l o s e d .  L e a v i n g  v e n t s  1 , 2 , 8 ,  a n d  9  w o u l d
cause the  ieas t  danage i f  they  were  le f t  open to  overvent  leaks .
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EVENT/CREW TASK

SEAT INGRESS/BOTH

TIME

T IG  -1 :00
DISPLAY

N/A

DISCUSSI ON

The act iv i t ies  assoc iated. ' ' i th .seat  ingress and helmet  donning occur  be-fore the maneuver to the deorbit burn itt i tude and 0Jr,rs ur"n f iep.--beio.eingressing the seat, the crew rsnoves covers from ttre orogue'gul, oi i ion_nects and stows the vent hose extension, and stows the c oim e{urpment. Ttre
:I:I-th:l, i lqess:: l l 'e seat and connecis the vent hose, attaches the footspurs,  and connects  the b iomed cable.

The cre ' ,  then dons h is  hermet , .connects  02 reads,  and croses the v isor  toper form a c  orm check and 02_sui t  pressure ' in iJ t r i ty  cr rec l . - - rhe-u i io . ' ist hen  p l aced  i n  t he  up  pos i t j on ,
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2,3 D/O PREP SACKOI.JI PROCEDURE DETAILS

The fo l low ing  pages conta in  de ta i led  d iscuss ions
Eackout  Procedures .

EVENT/CREI.I TASK

of the Deorbit  P rep

SEAT EGRESS/BOTH

coNF iG c0r,r't/DF I /8oTH

TIME OI SP LAY

513 :34
il/A

DISCUSS ION

Af te r  the  c rew rece ives  a  N0-G0 fo r  the  deorb i t  burn  (T IG -20)  and ge ts  a
G0 for the 24+lR EXTENSION, the crew performs the POF's D/0 PREP EACKOUT
procedure .  The c rew beg ins  w i th  seat  egress ing .  Th is  task  cons is ts .  o f
severa l  jn te r re ' l  a ted  ta iks  beg inn ing  w i th  remov ing  and temporar i  1y  s towing
the i r  g loves .  The lap  be1t ,  shou ider  harness , .  hoses ,  and cab les  are  d is -
connecled, and the helmets ire doffed' when al l  of the man/seat interfaces
have been d isconnected ,  bo th  c rewnembers  egress  the i r  sea ts ,  uns tow the
vent  hose ex tens ions ,  and connect  them to  the i r  su i ts  and seats  fo r  coo l  ing
whi le  work ing  in  the  a f t  s ta t jon .  A t  the  a f t  s ta t jon ,  the  c rew dons  the
on-orb i t  communica t ion  equ ipment  ( they  had s towed the i r  headset  in  the i r
su i t  pocket  dur ing  su i t  do f f ing) .  The i r  headsets  a re  connected  to  the
conrnun icat ion outl  ets on panel s A11 and A15 .

The DFI  PCM PRESS XDCR's  a re  changed f rom AUT0 to  OFF (on-orb i t  con f igu-
r a t i o n ) .

MET
MET
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EVENT/CREII TASK

VERNIER HTR ACT/PLT

4r.fi0 f,t{vR T0 -zLV (y-pop, NosE Fl|lD), CDR

C0NFIG RJDs/BOTH

TIME

5 /3 :39 l'lET
5 /4:06 IET
5 /4:4I t4EI

DI S CUSS ION

s ince the^vern ie r  je ts  a re_not  used in  Ops 3 ,  tney  were  deac t iva ted  pr io rto  the  OPS 3  t rans i t ion  (T IG- I :22)  in  the  D/0  prep  sec t ion .  fnese 36 tsare used on on-orbit  so they must be warmed up.

The t ime per iod  requ i red . to  warm up the  vern ie r  je ts  i s  d i rec t l y  p ropor -t ionar to the anount of  t ime-thev iu" . -a. ic t iuut ia.  As ;  ;s ;1 i , ' l ;E- ; . .nwi l l  no t  use  these je ts  un t i l  th iy  rece ive-a  GO f rom NCC.

The c rew wi l l  maneuver  back  to  the i r  on-orb i t  -zLV (y -p0p)  a t t i tude  w i tht h e  n o r m a l  j e t s . .  B y  5 / 4 : 4 r , . t h e  v e r n i e r  j e t s  s h o u r d  u e . 6 a J v - t o - r i . l ' r n ucrew wi l l  reconf igure  f rom the  normal  je t i  to  ihe  vern ie . i .  "  - -  - - - '

D ISPLAY

GNC IJI{IV PTG
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EVENT/CRE|,J TASK

OPEN VENT DOORS/COR

TII 'E

5 /3 :40  MET

DI S CUSS ION

DISPLAY

GNC 51 OVERRIDE

The c re ! ,  w i l l  reopen a l l  the  vent  doors  (normal  on-orb j t  con f igura t ion) .
A l l  t h e  v e n t  d o o r s  e x c e p t  1 , 2 , 8 ,  a n d  9  w e r e  c l o s e d  d u r i n g  t h e  d e o r b ' i t
prep t i  meframe.
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EVENT/CREI,J TASK

MD ACT/CDR

TIME DI SPLAY

N/A5Rt42 l4EI

DI S CUSS ION

MD CONTR0LLER OUT TEI '?  sw i tch  in  the  N0RM pos i t ion  causes  the  cont ro l -
to control tetnperature out of the radiator at 38o F.

The rad ia to rs  a re  ac t iva ted  be fore  PLBD open ing  to  p revent  an  in j t ja l
surqe  o f  co ld  Freon in  the  rad ia to r  f rom poss ib ly  au tomat ica l l y  shu t -
t in6 down the control ler i f  f lov were started after the PLBO's are
oDene0.

At  the  end o f  the  rad ia to r  ac t i va t ion  procedure ,  H20 pump loop 1  is  p laced
' in  the  GPC oos i t ion .  Th is  i s  schedu led  to  occur  be fore  the  t rans i t ion  to
5M OPS 2  so  tha t  the  pump wi l l  cyc le  on  a t  the  SM 2  t rans i t ion .  S ince  the
loop l  was  deac t iva ted  dur i  ng  the  deorb i t  p rep ,  the  loop needs cyc l ing  to
prevent  poss ib le  f reez ing .  I f  the  swi tch  is  p laced in  the  GPC pos i t ion
a f te r  the  t rans i t ion ,  the  t ime tha t  the  pump wi l l  come on depends upon
where  the  t imer  i s  in  i t s  cyc le .

The radiators are activated before PLBD opening. The RAD CONTROLLER OUT
TEI 'P  swi tch  is  ver i f ied  in  the  N0RM pos i t ion ,  the  BYPASS VALVE IODE
switches l  and 2 are placed in AUTO, and the MD C0NTROILER L00P l and 2
swi tches  are  p laced in  AuI0  A.  Th is  causes  the  rad ia to rs '  a f te r  approx i -
mately 90 seconds, to go from a manually-set fulI  bypass to an automat' i  -
cal ly-66rr1"o1led nrcde which bypasses enough Freon f low to maintain the ra-
d ia to r  ou t le t  tempera tures  w i th in  normal  l im i ts .  Th is  i s  ind  ica ted  by  the
8YP VLV tb  chang ing  f rom BYP to  MD ind ica t ing  rad ia to r  f1ow.

The
ler

2-9t



EVENT/CREt.l TASK

CONFIG FOR PLBO OPENING/BOTH

TIME

5/3:45 l€T

DI SP LAY

8FS, SM 63 PL 8AY D00RS

DI S CUSS ION

Al l  the  PL80 ooera t ions  w i l l  be  recorded cont inuous ly  on  the  VTR'

The PL80,s  a re  opened us ing  the  BFS so f tware ,  w i th  the  p i lo t  car ry ing  ou t
the procedures ahd the commander monitoring the door opening through. one
of t i re payload bay windows. The pi lot performs the _ proced ure_ from the mis-
, ion  rp i i - lu i i s t  s ia t ion  us ing  CRT'4  w i th  the-SM 63 PL BAY D00RS d isp lay .
i tre pi iot turns on ac power lo the door and 1atch motors and selects the
,unu l i  open ing-moae w i tn  i tem ent r ies  on  the  PL gAY D00RS d isp lay . . -Th is
node *as '  se ld ted  S ince  poss ib ' le  DPS fa j  lu re  modes have been ident i f ied
which could cause out-of-sequence payload bay door latch and door drive
co ' rmanOs wh ich  cou ld ,  in  tu rn ,  iea i  1o  s t ruc tu ra l  door  damage '  I t  a lso
a l lows the  c rew to  m6n i to r  la ich  s ta tus  and assures  tha t  door  opera t ions
Jo no t  p roceed i f  ou t -o f -sequence fa i  lu res  occur .  For  emergency  s i tua-
t i o n s ,  a u t o  o p e r a t i o n  i s  p e r m i s s i b l e .

The p . i  lo t  w i l l  se t  a  t imer  to  t ime the  open ing  dura t ion  par t l y  to  fu l f i l l
an  f tg  ( to  record  the  t imes f rom ac t iva t ion  o i .  the  la tch_pos i t ion  un t i l
l a tch  open ind ica t ions  are  rece ived on  the  CRT)  and par t l y  as  a  means
oi veri iying that each step of the opening sequence occurred as schedu led.

Before  in i t ia t ing  the  door  open ing  sequence,  the  PL BAY D00R swi tch  on
o in . t -n f :  . i  s  ver i f ied  in  the  ST0P-pos i t ion .  The c rew wi l l  then  open the
Len ier  ia tches  (5€ ,  9 'L? ,  L4 ,13-16)  and the  s ta rboard  and por t  fo rward
and a f t  la tches 'and 'doors .  Th6y  shou id  a lso  ver i f y  tha t  the  s ta tus  6PICL
inJ ica io" i  on  the  d isp lay  ind ic i tes  0P a f te r  each opera t ion .  I f  the  p i )o t

or commander notices in inomaly in the opening sequence and_wants to stop
the  open ing  sequence,  the  swi t lh  can be  re tu rned to  the  ST0P pos i t ion '  and
the  oben in i  sequence w i l l  s top  a t  tha t  po in t .  The door  open ing  sequence
i i r .e i - ipp i6* i rd te ly  3  minu tes 'and 46  seconds,  normal ly ,  bu t  i t  cou ld  take
tonger i f  one of  t ie two notors on a latch-gr9YP.g1^:door. lap fa i l f l t
Af te r  the  doors  a re  ver i f ied  open and the  PL BAY D00R swi tch  is  p laced in
the  STOP pos i t ion ,  the  p i lo t  can  then tu rn  o f f  the  ac  power .
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EVENT/CRII i l  TASK

MD DEPLOYI'IENT/BOTH

TiF€

5/3:53 MET

DI SPLAY

N/A

DI S CUSS ION

The rad ia to rs  a re  dep loyed in rned ia te ly  a f te r  the  PLBD,s  have been opened,
The p i io t  p repares  fo r  the  dep loynent  by  enab l ing  power  fo r  the  rad ia to r
latch and deployment motors. This is done by seit ing the PL 8Ay MECH pt. lR
swi tches  to  0N.  The la tch  re  lease and rad ja to r  dep loynent  t imes w j l l  be
recorded to  fu l f i l l  an  FTO requ i rement  and w i l l  be  used to  mon j to r  whether
one o f  the  t rvo  motors  d r iv ing  the  la tches  or  rad ja to rs  has  fa i led .

l !9_Oi  lo t_ f i rs t  re leases  the  s ta rboard  and por t  la tches  by  se t t ing  the
STBD and P0RT LATO{ C0NTROL switches to RELEASE. The etaosed t im6 be-
tween release and when the STBD and P0RT LAT&I tb indicates REL is re-
corded. The STBD and P0RT LAT0I CONTR0L switches are then Dlaced in
0FF,  and the  t imer  i s  rese t .  The p i lo t  then dep loys  the  s ta rboard  and
por t  rad ia to rs ,  wh j le  t im ing  the  dep loyment  dura t ion ,  by  se t t jng  the
STBD and PORT MDIAT0R CONTROL switches to DEPLOy. [hen the tb-indi-
ca tes  DPY,  the  c rew wi l l  s ta r t  the  t imer .  I t  w i l i  be  s topped a f te r
the  tb  ind ica tes  REL.  Eoth  M0 CNTL SYS swi tches  w i l I  then  be  o laced
in OFF. l , lhen both radiators have been deployed, the PL 8Ay MECH pt,JR
switch is set to 0FF, removing power from the motor Renote Power Con-
t ro  I  I  e rs  (RPC'  s )  .

Latch release and radiator dep' loyment t imes for one motor are 25 seconos
and 40 seconds, res pect i  ve I y.
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EVENT/CREI.J TASK

DPS CONFIG TO GNC 2/SM 2 / PLT

T I I''IE Di SPLAY

5/3:55 MET GNC 0 GPC MEIvORY SM L DPS Uf ILITY
GNC UNIV PTG SM 62 PCMMU/PL COMI'I
8FS, GNC O GPC ME}rcRY SM O GPC MEITORY
PL 0 GPC MEfr0RY SM SYS SlJ.1ll L
SM ANTENNA

DISCUSS iON

Af te r  the ,PLBD's  a re  opened and the  rad ia to rs  a re  dep loyed,  the  Orb i te r
can sa fe ly  s tay  on-orb i t  fo r  another  24  hours .  A t  th is  t ime,  the  DPS con-
f igura t ion  to  OPS 2  is  per fo rmed.

r  F i rs t ,  the  memory  conf igura t ion  2  i s  n rcd i f ied  to  conta in  GPC l  and 2 .
St r ings  l  and 4  are  ass igned to  GPC l .  S t r ings  2  and 3  are  ass igned to
G?C ? .  S t r ing  ass ignments  a re  made to  d is t r ibu te  the  NSP's  among the
GPC's  fo r  redundancy .  CRT 1  is  ass  igned to  GPC 1 .  CRT's  2  and 3  are
as  s i  gned to  GPC 2 .

r  A f te r  the  OPS 2  two-GPC redundant  se t  i s  c rea ted ,  GPC 3  w i l l  be
f reeze-dr ied  w i th  OPS 3  to  o rov ide  an  OPS 3  source  in  add i t ion  to  the
i ' !4U.  The major  func t ion  swi tch  is  p laced in  a  nonex is t ing  major  func-
t ion  (PL)  to  ass ign  CRT X to  GPC 3 .  The GPC MEIvORY d isp lay  is  then
d isp l  ayed on  CRT X,  and memory  conf igura t ion  3  i s  mod i f jed  to  conta in
G P C  3  a n d  s t r i n g s  1 ,  2 , 3 ,  a n d  4 .  G P C  3  w j l l  b e  m o d e d  t o  S T B Y  ( f r e e z e -
dries OPS 3 in main memory) after the SM OPS 2 GPC is added to the
cormon se t  and the  GPC/LDB opt ion  is  se lec ted .  Th is  op t ion  a l lows
the l i t ' l  U preposi t i  oni ng to be bypassed.

I  Nex t ,  the  S t ' l  GPC wi l I  be  added to  the  comnon se t .  F i rs t ,  GPC 5  is
r rcded to  STANDBY to  re lease the  pay load buses .  GPC 4  ou tpu t  i s  p laced
jn TERMINATE to protect the SM computer from inadvertently cormunjca-
t ing  w i  th  the  f l igh t  c r i t i ca l  s t r ings .  GPC 5  ou tpu t  i s  then p  laced in
N0RM to  d isab le  j t s  BFS engage capab i  l i t y .  l , l i th  the  major  func t ion
swi tch  in  PL (nonex is t ing  mqjor  func t ion) ,  CRT X can be  ass igned to  GPC 4 .
l ' l emory  conf igura t ion  4  (SM 2)  j s  then mod j f jed  to  conta jn  GPC 4 ,  and
CRT 1 ,  2 ,  and 3  are  ass igned to  GPC 4 .  GPC 4  is  then t rans i t ioned to
S M  O P S  2 0 1 .
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Operational instrumentation (telemetry) formats in the P Cl ' lMU programa-
ble Random Access Memory (RAM) are loaded for on-orbit  operation after
the  DPS js  t rans i t ioned f rom the  en t ry  conf igura t ion  (CNC OPS 3 ,  BFS)
to  the  on-orb i t  con f igura t ion  (GNC OPS 2 '  SM OPS 2) .

The TFL is done with the SM 62 PCI'IMU/PL C0l-11' l  display. The crew f irst
selects the f ixed formats by i tem entry to provide teldnetry while the
new formats are being loaded. The new formats for the 64 and 128 kbps
are  then Ioaded by  en ter ing  (v ia  i tem ent r ies )  fo rmat  ident i f i ca t ion  3
and '161 ,  respec t ive ly ,  and execut ing  the  L0A0 i tem number .  The c rew
then reselects the programable format by i tem entry.

T h e  C R T ' s  w i l l  b e  p l a c e d  i n  t h e i r  o n - o r b i t  c o n f i g u r a t i o n  ( C R T ' s  1 , 2 ,
and 4  01 ,  CRT 3  t rF) .  S ince  the  miss ion  is  to  ex tend fo r  another  24
hours ,  the  power  1eve1 needs to  be  reduced.  As  a  resu l t ,  CRT 4  w i l l
a lso  be  tu rned o f f .  I t  can  be  tu rned on  i f  requ i red .

The p i lo t  w i l I  rese t  the  I /0  ERR0R L0G,  ex t ingu ish  the  CAM l igh ts ,  and
restart the sync hi story.
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!JT*

MO VERIF & FLASH EVAP CONFIG/CDR

TIME

5/4:00 MET

DI SPLAY

SM 88 APU/ENVIRON THERM
Sl'l SYS Sl,t'lM 1

DI S CUSS ION

The f lash evaporators are rnded to the on-orbit  configur.at ion after the ra-
diators are dbployed and after transit ioning back to SM gPS 2. t ' lhen the
rad ia to rs  a re  no t  ac t i va ted ,  bo th  the  topp ing  and h igh  load f lash  evapora-
to rs  a re  requ i red  to  p rov ide  enough coo l ing  fo r  the  0rb i te r  equ ipment '
A f te r  the  r id ia to rs  a re  ac t iva ted ,  tne  n ign  load evapora tor  i s  tu rned o f f .
Before turning the high load evaporator to oFF, the crev{ confirms that the
fneOH lOOp RA-D OUT TEfuS are in iheir normal operating range (<600 F) -15

minutes  a f te r  the  rad ia to rs  a re  dep loyed.  Th is  i s  ver i f ied  v ia  the  sM 88
APU/ENVIRON THERM display. The FLASH EVAP C0NTRoLLER PRI A remains in the
0N oos i t ion  fo r  on-orb i i  opera t ions .  The supp ly  H20 c rossover  va lve  w i l l
a lso  be  noded to  i t s  on-orb i t  con f igura t ion  (CL) '
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EVENT/CREI.I TASK

ERAKES, MPS, FCS & DED DISP O{-ORBIT CONFIG/8OTH

TIME

5/4:05 l4ET

DI SPLAY

N/A

DI S CUSS ION

Since the  FCS and ded ica ted  d isp lays  were  conf igured  fo r  en t ry ,  they  must
be  conf igured  back  to  the  on-orb i t  con f igura t ion .

The equ ipments reconfigured are:

r The brakes and RGA's are turned off.

r  The ADTA's  a re  deac t iva ted  by  open ing  the  c i rcu i t  b reakers .

o The forward r ight DDU/ADI are powered down; the aft DDU/ADI are powered
on.  Normal  on-orb i t  ADI  conf igura t ion  is  one fo rward  and one a f t  ADI  .

r The ASA's for the aerosurfaces are turned off.

r  The ATVC's  and MEC's ,  wh ich  were  used in  SSME HYD REPRESS PREP,  a re
p laced to  o f f .  Note  tha t  the  MEC's  shou ld  be  p laced jn  OFF a f te r  the
ATVC's  a re  tu rned o f f  to  p revent  a  poss ib le  shor t .

r  The TACAN's ,  M 's ,  MLS's ,  and ANTISKID are  tu rned o f f .

r  The MPS systef i ,  which was configured for repress during entry, is
p laced in  the  on-orb i t  con f igura t ion .

o  The f l igh t  con t ro l le r  power  swi tches  are  p laced to  OFF.  Th is  ac t ion  de-
ac t iva tes  the  RHC's ,  THC,  and SBTC's .  The t r im pane l  and ins t rumenta-
t ion power are turned off.
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EVENT/CREl.l TASK

SUIT DOFFING/BOTH

TELEPRINTER ACTIVATION/PLT

FDFlDOS IMETER CONFI G/PLT

TII4E

5/4:13 MET
5/4:27 t{EI
5/4:35 MET

DI SPLAY

N/A

DI S CUSS ION

The c rew dof fs  the  E jec t ion  Escape Su i t  (EES) ,  Opera t iona l  B iomed Sys tenr
(0BS)  ,  and G-su i t  a f te r  the  au to  maneuver .  The c rew dons  in t raveh i tu la r
ac t iv i t y  ( IVA)  c lo th ing ,  p repares  the  08S fo r  the  nex t  donn ing ,  and s tows
the  EES,  08S,  and G-su i t  in  the  appropr i  a te  loca t ions .  The h i lmets  and
g loves  do f fed  ear l ie r  a re  a lso  s towed a t  th is  t jme.

The te lepr in te r ,  wh ich  was deac t iva ted  ear l ie r  ( -T IG -1 : i3 ) ,  i s  ac t i va ted
aga in  fo r  on-orb i t  mes sage s  .

The c rew uns tows the  necessary  F l igh t  Data  F i le  (FDF)  and rad ia t ion  ins t ru -
menta t ion  f rom the  s towage lockers .  S jnce  the  en t ry  FDF ar t i c les  a re  ns
longer  requ i red ,  they  are  s towed in  lockers  R5 and C6 un t i l  requ i red  aga in .

.\

I
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EVENT/CREI.J TASK

CONFIG CABIN TEIIP CNTL/PLT

PRESSI.RE CONTROL SYS O'I-OR8IT CONFIG/CDR

TIME

5/4:32 HET
5,/4:35 MET

DI S CUSS ION

The cabin temperature control and PCS
nal  o rb i t  con f igura t ion .  PCS sys tem
only  one PCS is  requ i red  fo r  on-orb i t

w i l l  be  conf igured  back  to  j t s
2  w i l l  be  le f t  0P (Sys tem I  CL)
operat i  ons .

DI SPLAY

N/A

n o m t -
s i n c e



EVENT/CREI.I TASK

STAR TMCKER ACT/CDR

TIME

5/4 :39  MET

OI SPLAY

GNC 22 S TRK/COAS CNTL

DISCUSSION

The star trackers are powered back up and their doors are opened. -These
act ions  w i l l  pu t  them back  in  the j r  normal  on-orb i t  opera t ions  conf igura-
t i o n .

The star trackers are turned to 0N with the STAR TRACKER P0tlER -Y and -Z

sr i t ines  (pane l  06) .  A  GNC I /0  rese t  i s  then per fo rmed to -ge t  the  GPC's
to recogniie that the star trackers are turned on and should be jnterro-

ga ted  U!  them.  I f  any  IMU,  ADIA, -MLS, :TU 'MI l . l ' o r  RR. is -o f f ^when the
i i . ingJ  are  recha ined-w i th  the  I /0  rese t ,  an  SM a le r t  (8CE BYPASS)-mes-
iage i i t t  be  genera ted .  The s ta r  t racker  doors  a re  then opened.  The.  nor -
mal  open ing  t ime fo r  each door  i s  less  than 12  seconds;  bu t  i f  one  motor
' i ;  fa i led , - i t  cou ld  take  2  minu tes .  Both  -Y  and -Z  STAR TMCKER PO| . IER
switches irust be on in order to open the star tracker doors. The -Z star
t "uJ i " i - i i - i t ' en  powered to  0FF,  the  nor rna l  on-orb j t  con f igura t ion .  The
star trackers require a 15 minute warmup before they can be used for tak-
ing  da ta  fo r  an  IMU a1 ignment .
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EVENT/CRE!{ TASK

ttYD C/l'l & IEO,,I 0|1-0RBIT CONFiG/CDR

TI I{E DI SPLAY

5/4:50 MET

DISCUSS ION

The 0l '1S fuel and oxidizer C/l{ pressure l imits are reset to the PASS
l i m i t  ( 2 8 4  p s i )  f r o m  t h e  B F S  l i m i t  ( 2 8 8  p s i ) .

The hydraul ic systems caution and warning parameters for low hydraul ic
pressure were enabled for entry. These parameters are inhibited for on-
orb i t  opera t ions  s ince  the  hydrau l i c  parameters  a re  on ly  requ i red  when the
hydrau l i cs  sys tem is  opera t ing .  l {hen they  are  inh ib i ted ,  the  HYD PRESS
iight on the panel F7 C/W matrix wi l l  go out. I f  the parameter were not
inhibited, an alarm rvould be sounded every t ime the pump was turned back

The ' induced env i ronmenta l  con taminat ion  mon i to r  ( IECH)  is  p laced in  P0S I
after the PLBD opening to turn the mass spectrometer on. This is done
after the opening to ensure that the part ial  pressune in the payload
bay is  low enough.

N/A
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EVENT/CREI' l  TASK

MIDDECK CONFIGiPLT

T it'lE

5 /4 :54  MET

DI SPLAY

N/A

DI S CUSS ION

The middeck  conf igura t ion  cons ' i  s ts  o f  reconf igur ing  the  fo l  low ing  var ious
crew sys tsns  equ ipment  to  the  nomina l  on-orb i t  cond i t ion .

r The r, ' lCS vacuum valve is opened and the foot restraint is posit joned
down and locked .

r  The persona l  hyg iene k i ts ,  m imors ,  w ipe  d ispensers ,  e tc . ,  a re .uns towed
anct  jns ta l led . -  -The 

c rew a t  the  same t ime ac t iva tes  the  water  d ispenser .
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EVENT/CREt.J TASK

ON-ORBIT HTR CONFIG/CDR

TIME DISPLAY
' 

5/5:00 MET N/A

DI S CUSS ION

The on-orb i t  HTR C0NFIG cons is ts  o f  reconf igur ing  the  fo l  low ing  heaters  to
the  nomina l  on-orb i t  s ta te .

r The 8OILER CNTLR, rrtr  i  ch controls the APU steam vent heaters, is turned
to OFF -

r The HI L0A0 DUCT HTR is turned to OFF. This occurs no ear' l  ier than 30
minutes after the Hi L0AD EVAPORAT0R is turned to OFF to preclude poisi-
b1e f reez  i  ng  ,

o  The APU HTR TKIFU L INE B is  tu rned to  0FF.  A  heaters  remain  in  AUTo.

r  A l l  HYD 8  heaters  a re  p laced in  AuI0 .  The A heaters  a re  ver i f ied  in  OFF.

r RCS/0MS Fl ' lD P00 and 0i4S CRSFD LINES B heaters are placed in Aut '0 while
the A heaters are in OFF.

r The WASTE H20 vAc VENT NOz HTR is turned to 0N, the is0l \ /LV CNTL to
0 P '

2-103



AP PENDI X
'r 

AcRoNyMs. ABBREVIATIoN5. AND syugots

M
ADI
At)TA
AFD
AMI
ANG
AOA
A0s
APU
ARS
ASA
ATCS
AVV I

8DA
8FS

CAL
CAP
ccTv
cts
c/0
COAS
c/w
DAP
D&C
DED
DET
DEU
DFI
DI  SP
DP5

E CLSS
EES
EET
E I
ERR
EVA

FDA
FDF
FES
FOV
FTO

Accel erometer Assernbly
At t i  tude  0 i rec t ion  I  nd  i  ca to r
A i r  Data  Transducer  Assembly
Af t  F l igh t  Deck
Alpha/Mach I nd i  cator
A n g l e
Abort Once Around
A c q u i s i t i o n  o f  S i g n a l
Aux  i  I i  a ry  Power  Un i t
A j r  Rev i ta l  j  za t ion  Sys tem
Aerosur face  Ampl i f ie r
Acti  ve Thermal Control Subsystem
Ai t i  tude , /Ver t i  ca1  Ve loc i ty  Ind ica tor

Bermud a
Eackup F i igh t  Sys tem

C a l i b r a t i o n
Crew Act i  v i t y  P lan
C l o s e d  C i r c u i t  T e l e v i s  i o n
Cont i  ngency  Land i  ng  S i te
Checkout
Crew 0pt i  ca  1  A l ignment  S igh t
Caution & l i  arn i  ng

D i g i t a l  A u t o  P i l o t
D i  sp l  ays  & Cont ro Is
Ded ica ted
Dig i  ta l  Event  T  imer
D i s p l a y  E l e c t r o n i c s  U n i t
Deve lopment  F  1 i  gh t  Ins t rumenta t ion
Di  sp l  ay
Data Processing System

Env i ronmenta l  Cont ro l  &  L i fe  Suppor t  Sys tem
Erergency Escape Su i t
Entry E l  apsed Time
Entry I  nterface
Er ror
Extravehicu I ar Acti  vi ty

Fue l  Ce l  I
F l igh t  Cont ro l  Sys tem
Fau l t  Oetec t ion  & Annunc ia t ion
F l i g h t  D a t a  F i l e
F' lash Evaporator Systen
F ie l  d -o f -V  iew
Fl igh t  Tes t  0b jec t ive



GDS Go ldstone
GNC Guidance,  Nav iga t ion ,  and Cont ro l
G|.lM Guam

HDR High  Data  Rate
HSI  Hor izon ta l  S i tua t ion  Ind ica tor
HYO Hydrau l  i c

IEO4 Induced Env i ronmenta l  Contarn ina t ion  Mon i to r
IMU Iner t i  a l  Measurement  Un i t
I0S Indi an Ocean Station

LDR Low oata Rate
LOS Loss  o f  S igna l

MCA Motor Control A ssemb I y
MCC Mi  ss ion  Cont ro l  Center
MDM Mu i t i  pl  exer/Demul t i  p I  exer
MEC l4aster Events Contro l  ler
MET Miss ion  E l  apsed T ime
l '1IA Mul t i  plexer Interface Adapter
MIL  Mer r i  t t  I s land
[4]'1U Mass l,lsnory ljni t
MPS Mai  n  Propu ls ion  Sys tem
M S  M i  s s i o n  S p e c i a l i s t
MSBLS Hicrowave Scan Eeam Landing System

NH3

OBS
OFT
0Ms
ORR

Anno n i a

0perational Eiomed System
O r b i t a l  F 1 i g h t  T e s t
Orbi tal l ' laneuveri ng Systen
0r rora l

Primary Avionics Software System
Pushbut ton  I  nd  i  ca to r
Pu I  se-Code Modu la t ion
Pressure Control System
Post  Inser t ion  Deorb i t  Prep  Check l  i s t
Payload 8ay 0oor
Portab I e Oxygen Supply
P a y l o a d  S p e c i a l i s t
Pass ive  Thermal  Cont ro l

Radar A I t i  meter
Random Access ltlemory
Reaction Control System
Re lat i  ve l ' latr i  x
Rate Gyro A ssemb I y
Rota t ion  Hand Cont ro i  le r
Redundancy Management
Rudder Pedal Transducer Assemb ly

PASS
P B I
PCM
PCS
PDP
PLB t)
POS
PS
PTC

KA
R,qM
RCS
RE LI'IAT
RGA
RHC
RM
RPTA

A-Z



I

sETC
SM
SPD 8K

SSME
ST
STB D
sTori

TACAN
TFL
THC
I  l u

tfiF

VTR

t,|lcs

Speed Erake Thru  s t  Cont ro l le r
)ystems Manaqenen t
Speed Erake 

-

Sur face  Pos i t ion  Ind ica tor
Sp ac e_Shu t t  l  e l , lain Engine
) [a r  t racker
Starboard
Space Tracking & Data Netvrork

T a c t i c a l  A i r  N a v i q a t i o n
Telemetry Format [oad
I  rans  Ia t  l  on  Hand Cont ro l  le r
T i m e  o f  I g n i t i o n

Ul t ra  H igh  Frequency

Video Tape Recorder

!{aste Col lect ion System

A-3
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JSC
lP-?R. v. Goraon
CA/G. l .  S. Abb.y

E. F. (ranz
Cl6/R. A. ftorson

T ,  A . 6 0 t l l o r y
g. L. Yealey
D .  f h l t t l e
G. Harbaugh

C8lI.  Coat3
R. Grabe
0. G.rdner
J ,  b u c n  t l
l .  | t l l  lane
f l . 5 ' t i t h
J. Kerrin
A .  Eng land
P .  f e l l z
0 .  l a l ke r
S .  G r i  99 r
c. l{elson
R .  R {cha rd5
8 , s h . x
J. hoffoan
n. Seddon
il .  Lounge
R . 8 r i d g e s
t. xatt ingly
J. Young
S. i fusgrave
V. Brand
5 . s p r i n g
K . 5 ! l l i v a n
8 , 0 ' C o n n o r
5 .  R lde
L ,  Sh r i ve r
S. f iagel
R ,ovennye r
C .  i c o l I l e r
0 .  t l  l l  i ans
G . 8 1 u f o r d
L .  Leno i r
5 .  Luc  i d
A .  F i she r
J .  C re i  gh ton
F. Hluck
S. Harley
J .  S laha

CFll{.  P. Franl
H. l l .  oraughon
T .  H ,  Ho l l o ray
f i . 8 .  Hu tch inson
C.  R .  Le r l s
D. R. Puddy

CF3IJ. H. Greene {4}
CF6 /S .  G .  Ea les  {5 )
CF7 IT .  R .  t oe  (5 )
CGIJ. H. 8i lode.u

C .  8 .  5he l  l ey
0. K. Inrren
J. F. Schuessler (XoTSCo)
r .  h .  Todd  (Roc l€11 )  (10 )

cG3/k, Fl anagan (50)
J. legener
J . 8 .  C o t t e r
u .  Lo  l e
R .  D .  0e l l  r 05so
R. L. l.lyer5

C05/R. K. Holk.n
i l .  l .  i lerr i t t
A .  L .  kco ln

F. €, Hughes
|, i .  L. Rtchrpnd
R.  J .  [ i  ]  I  i ams
R.  R .  Lan ie r

CH lC .  S .  H . r l . n
D .  A .  8 r l  l . r d

CH3/C. F. Deiterlch
l. ll. Anderson
P. E. Col l€ctor

CH4lE. L. Prve' lk.
0 .  A .  8 l . nd
11. L.u
0. K. H,o3e I
R. H. t i ! te
H .  J .  P {e rce
E. B. Pippert
8. L. S,ti I nk 1e
F. J. Torras
J. F. l i l t l teley
L. f .  ounn
0. L. Fre€nnn
l. R. i iolnberg
l,  F. Huni n9
5. G. Prddock

CHs/J. E. Sau l tz
C H 5 / J . 0 . s h . n n o n

A. l .  Larsen
l .  f t l na r

€ClH. L. Stutesnan
EC2l€. t l l tsch

J. Jalx
EC3/0. F. H09het
Em/H. A. Kuehnel
E€4lJ. H. Johnson

J ,  Fo ! l e r  { 2 )
tFlP. l l .  Kurten
EF2 l t .  l .  K i  1 l  i ngs ro . t h  (3 )
ENl3/R. E. Leris

C .  R .  P r t ce
E H 2 l 0 .  A . o y e r

P .  C .  K r  e r
EH5 /R .  E .  I i  I  son
EH6/J. A. Vernon
€PlH. J. Erasseaur
EP2IC. R. Giblon
EP4IR. Taeuber
tPs/H, A. Ch.r$ers
€l/1. l .  Petni.
EX lJ ,  E ,0€F i f e
Ex3 /1 .0 .  Hay ian
F E 2 l C .  C . 0 l a s k y

E .  I .  Ab .d  l e  ( 6 )
FE3 lK .  I .  l l . ns f i e l d  (3 )
FMl3/0. A. f l€lson
F1,417/H. L. Conxay
Fll2lG. L. *rnt

L . 0 . 0 a v i s
S . 0 .  t l a y f l e l d
C .  F .  H e l l s  ( 2 )

Flt4l1,1. Y. Jenk lns
C .  A .  G r . vc5  (2 )

F  8 /R .  T ,  Save l y
FE ]3 /A .s te rn
FR23 /1 .  A .  Su l l ' l v . n
FR3/P. l lcreno

c.  0.  syres (5)
J!,t54/C00 Plb Center (2)
.I6/Technical Library (4)
i f€6/Proqr.f l . t ic oat. Fi 1. {3)
LA lo .  ( . 5 l ay ton
1A22,/t .  F. P€l son
Ll, l /4. A. Elshop

L. l{ .  Keyser
H .  E .  l h i t nc re

L0/4. R. l ih i  te
l , l€lS. X. tudrich
l lEzlR. 8. Rdnsel I
lG/6. A. Cou l t .s
l l P l S .  L . 0 a Y i s
NS3/J. L. Shone
PA12l0. N. Gern.ny
PLlR. T. €verl i  ne

J. F. l , l l  tche I I
fC5/J. E. l,leche I ay
ZRI /C .  T .  Es r lE le r ,  Co l .

J. D. la lker

Godd.rd S9.cs F l lqht Center
4 2 0 . 0 / S .  J . 0 s l e r

IIASA Herdau.rters
t,o-Zfl-Ie€ T2T-
l+15-7it. Har$y

Kennedy Space Center
VE:6ED:IIIJ. Jlraaisr (2 )
VT-8-1/R. l .  t{ygren
VT-VPo-1 /H .  K .  L i d l ck
HSK/A. €, l ' lor5e (2)
4-25lRock*l l  Tech 0!t.  (2)
Zx-56 A. 6renvl l  le

l l .r !hal ) So.ce Fl loht Center
E-ttH:-$iter--
E121,/J. t lndberg (3)
JqTl/o. i,l.rm.nn
SA25/H. l toav ls

NASA SSPRo -  Palddale
16,rffi
Pll4/H. K'rznicl i

IAN - Houston

HC62 lT .6 reen
A ,  i l ac i na  (3 )

l , ic63lH. l t .  Beene (2)
r4C64/J. Long

l{, ,oonne I I  ooualds - Houston
!:-E. -KayesTt-

Lockheed -  Houston
lizlD. PAico'ias

Eoe inq  -  Hous !on

H50l/80€ing oata Center

Rockwel I  lnternat i  onal -_5;;;;-D];i.;;-(30)
1e214 L.kewood Bo! levard
odney, CA 90241
Attn: 04I-F443/H. 0. Ruff i ' !

Cl arles Stark Craoer Lab
Itt523/R. A. Larson i4)

orYden Fl iqht Research Center
0-AD/J. Ko l f

sMs0/Lvc-Tlc
FoTTA;;tT-o. t.l cen*r
P.0. 8ox 92960
Los Angeles, CA 90009

flonewel I  !nc. -Avlon Jcs
0 i y  i  i i  on

llt'trrJTs. Hiqhray 19
C'earrater, FL 33516
Artn: u5 t8l8-5/J. R. Pete.son

i lert in-far i  etta Coro. -0enver
:-EL-E EfrFOD- - -
l l s  8112 /G .  r i l son
lls 5120/E. Tlonpson

324

FLIG}lT PROCE9UR€5 MIIOSOfr
POP

OELTA DI-STRIEUTIOI|
08/27 /81

CH4/8en Ferguson
Larlanne 0yson



EVENT/CREl| TASK

MI DDECK SIi/ITCH VER IFICATION/CDR

ENTRY SI'IITCH VERIFICATION/BOTH

TIME

T IG  -2 :28
T IG  -1 :10

D ISCUS SION

OISPLAY

N/A

S.ince the crew may inadvertently 'knock' a switch out of i ts pos'it ion dur-
ing- iu i t  donning, - the m. iddeck s i i tch ver i f icat ion is  per for rned post  su i t
donn ing .

The middeck swi tch ver i f icat ion cons is ts  o f  ver i fy ing the pos i t ions-of  the
i* i t ine i - ina va lves in  the middeck for  ent ry .  Th is  act iv i ty  is  per formed
. i te i  i i l  middeck deorb i t  prep act iv i t ies  have been completed.  I t  is  the
i in i t  JeorUl t  prep act iv i ty  ih  the middeck,  so the l ights  are turned of f .
The crew a lso s tow the i r  wi re less headsets .

For  the ent ry  swi tch ver i f icat ion,  the cre$ ver i f ies  the pos i t ions of  the
forward ana ift switches and cb's to ensure they are in the.colect posi-
i loi- io.-entiy. The deorbit prep procedures should have made any required
inuns. i  f rom ine on-orb i t  to  bnt iy  conf igurat ion.  The sr i tch ver i f icat ion
occurs before seat  i  ngress.

Z-OO


