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OMS/RCS AV

OMS% OMS He OMS| RCS| RCS BURN
GAGE Press * V V MIN:SEC
50 3300 244 | 202 7:19
40 2900 190 158 5:42
38 2820 180 150 5:23
36 2740 169 141 5:04
34 2660 158 132 4:45
32 2580 147 123 4:26
30 2500 137 114 4:06
28 2420 126 105 3:47
26 2340 115 96 3:28
24 2260 104 87 3:09
22 2180 93 79 2:49
20 2100 83 70 2:30
18 2020 72 61 2:11
16 1940 61 51 1:51
14 1860 50 42 1:31
12 1780 39 33 1:12
10 1700 28 24 0:52
8 1620 17 15 0:32
6 1540 6 5 0:12
5 1500 1 1 0:03

* He pressure not valid until 1 hr after last burn

V CAPABILITY

ARCS V fps =
0.8 x[L% +R% -AFT QTY 1]

FRCS V fps = 0.8 x FRCS %

OMS V fps = 5.4 x OMS %

NOTE: Uses assumed vehicle weight of 245,158 Ib




OMS BOTH 1
L 2
R 3

RCS SEL 4

TVROLL 5 ED:I

TRIM LOAD
P 6
LY 7

RY 8

WT 9
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TGT PEG 4
c1 14

C2 15
HT 16
oT 17

PRPLT18

DEORBIT MNVR PAD

v =X
N N
(33

I
rURN ATT
[
I
|

HA

HP

RCS I'CNCT:

OMS — RCS
OMS — RCS
ONE

NOTES




DEL PAD

PRE-DEORBIT

APU START SEQUENCE THEN

APU START: SINGLE APU START, ATTEMPT APU(s)

DEORBIT
BURN CUE CARD:

OMS TIG SLIP —NO EXEC > TIG +
RCS DOWNMODING
STOP/CONTINUE CUES: L OMS FAIL HP
R OMS FAIL HP

OMS ENG FAIL XFEED QTY CUE w| | | %R
ENG FAIL HP |
SAFE HP
TOT AFT QTY 1 (%) |
TOT AFT QTY 2 (%)
CAPTURE HP I:I:l PB/FLIP HP| | | AFT HP| | b/u SITE ||
FRCS: DUMP TO % (USE TIME AS CUE) OX FU
_ENTRY/LANDING
LEI-SMM303INRTLATT R | | | | P| | | | Y
MM304 PREBANK (ENT MNVR Cue Card) L R
ALTM SET
CLG INIT | | |:
EXPECTED AIL TRIM L R
VREL 1ST REVERSAL
XCG AT TD
LAND SITE |:|:| RWY | | | | | | 50K /
L OVHD deg | | h/ILS | 38K /
R STRT |,TAC 28K !
TMACH <1 TOHAC . MAX Nz Nz LIMIT 20K] /
HEEE [T T1 LT /
T HAC INIT to H = 20K 7 /
3 /
AIMPOINT SPEEDBRAKE % @ 3K 1K /
NOM nov [ 1] SURFACE 7
CLOSE-IN SF.
REMARKS:




DEORBIT BURN




LANDING SITE TABLE
(50° to 63,5° INCLINATION)

*LO XRNG TAL Site

S TACANS +
1[ LOCATION | RWY '“::'ﬁ‘ LG |OVR
E ITEM 5 RUM
1 |KSC KSC 15 g 15000 | 1000
KSC 33 TTS 59¢ COF 97 7] 15000 ( 1000
Z2 |BEH GUERIR EBEN 36 Ak som | cea11em - 13720 L]
EEN 18 = o 1000
3 |MORON AB MRM 20 #6 | 11730( 1000
MRM 02 MRN 100 | AQG 23 - 11730 1000
4 | ZARAGOZA ZZa 300 5 | 12200( 1000
LZA T12R ZZABL |ZARTTH - TZ200( 7070
5 IMYRTLE BEACH |MYR 36 - 9e00 | 1000
MYR 18 ILM 117 FLC 33 - 9RO | 1000
& |WILMINGTOM ILMY OB - n
ILM 24 ILKY 117 Cr%Y 107 ) - 0
7 |CHERRY POINT |MET 32L - 1 BOO
NKT 23R EWMEI N | NCA 101 i - B8R0
8 |OCEANA MNAS NTU 32H - 0
NTU 23L NGU 868Y | ORF 116 ] o 0
4 |'WALLOPS WaL 28 SBY 49 SWL 71 - 1 0
Wal 04 - 8750 0
10| DOVER AFB Dov 32 - 01 0
DOV 19 SIE 95 CYHM 81 ] T 0
11 | ATLANTIC CITY | ACY 31 - 0500 0
ACY 13 CYM 81 SIE 95 ) - o
12 |BEN GUERIR BEN 36 MAK 50 M | cBA 116 m = 13720 L]
BEN 18 - oy 1000
12 | *MORDOMN AB MRE 20 L 1 11730 | 1000
MRHN 02 MRN 100 ADG 24 - 11730( 1000
14 | *FARAGOZA ZZa 300 46 | 12200( 1000
ZZ812R ZZAG4 |ZARTTE - 12200 1010
15 | GABRESKI EQK 06 - il 1000
EOK 24 HTO 83 |GON4sYm | - ol 1000
#+ Available for TAL Only H OME

after displaced thresheold



LANDING SITE TABLE
(50° to 63,5° INCLINATION)

= TACANS
i:. LOCATION RWY MLS | LG
E ITEMS | CH
16 | CAPE COD CGAS |FMH 32 - QD0
FMH 23 PYD 103 | ACK 1090 ] I
17 |PEASE INT'L PsM 34 . 020
BEM 16 ENE 11& (BOS 74 1 ) .
18 |HALIFAX INT'L YHE 23 - Ba00
YHZ 32 UAW 38 | YHZ 98 H 3700
19 |STEPHENYILLE |¥JT 09 . i
VIT 77 YIT78 | YOFE0OH ) |
20| 5T JOHMNS INT'L |YYT 28 gs00
¥¥T 11 LT3 | YYTazl - BSM0
21| GANDER INT'L YOx 21 - I
YOH74 | IQK3ZH
YOX 31 - | gaon
ad |GRDSE BAY TTYR I Q550
YYR 34 UYR 40 | YYR12X N s
23 |LAJES AB LAT 1S - 10870
LAJ 35 TRM 109 LAJ 45 ) 10870
24 |BEJA AE BEJ O1L - 1820
BEJ 18R MOJ 37 BEJ 105 i i
25 | KEFLAVIK INT'L [IKF 20 -
IKF 25 KEF 57 HL 44 W . |
26 | SHANNOM IKM QB . i
INN 24 SHAEBON | CRK 33N . .n
27 | FAIRFORLr FFA Z7 =
FFA 0O FFA 81 BZN 56 ] A
28 | KOLN-BOMM KEO 14L - 2
KB 328 GIX18 | DORZ2IYE i "
22 |I5TRES AB FML33 +EMI16 | MIM 53 *0 Hi
FMI 15 - 12300
N | FSENECHGA ESH Q3R - i
ESH 29L BaG TEE | BUK 90 N . a0
+ Available for TAL Only N OME

OVR
RUM

0 |2 |Do DD | oo

after displaced threshold




LANDING SITE TABLE
(50° to 63,5° INCLINATION)

TACANS

? MLS *
T LOCATION RV CH LG |OVR
= ITEM 5 RUN
KNG EHALED KKl 15R = I 1]
Kkial | RYez | wiaso | - = 0
32 | DIEGD GARCLA | JDG 31 = 12000 S50
JDiz 13 NRW 27 WKW 27 - 12000 aEn
33 | AMBERLEY AMEB 15 AMEB 94 a = LT 1]
TINDAL RAAF PTH 14 . TOL 70 - RS0 Q
34 | YOKOTA AB JTY 36 = 11000 1000
SHT 19 K 18 98
J17 T8 - TIUGA | T
A5 |ANDERSEN AFB | GUA O&L = 10560 | 1050
GLUA 24R VAM 34 VNZ 103 - 10560 | 10400
36 | WAKF ISLARKD WIAK A = ¥ f
WAK 10 AWK B2 LA . _ h3A0 0
37 |HONOLULLY HHL OBER = i 1]
HML Z6L HMNL 95 MNGF 93 _ : 0
38 | ELMEMNDCORF ELDF 24 = [ 1]
EDF 05 EDF 81 BGQ 72 _ | 0
39 | HAD ATOLL HAD 12 - 1]
Hao 30 |HACESE(HACSSE| ~  Eibpe .
40 | EDW TEMP EDT 22R 8 12000 1000
EDT 04L oW LHS 21 [ 12000 10400
d1 | ASCENSION HAW 13 = ¥ 1]
o | AS159 | asise | T R 0
dZ2 | HORTHRLUP MNOR 17 G 15000 Lkbd
]
MOR 23 SH= 1LY P e [ 15000 | Lkbd
A3 | NORTHRLIFP NOR 05 = 15000 | LEkbd
MNOR 3% SNG 121Y| HMN 92 - 15000 | LEbA
d4 | EDWARDS AFE |EDW 1% = 16300 | Lkbd
EDW 18L EDWIN LHS 27 - 15000 | LEbd
d% | EDWARDS AFE |EDW 22 ECAW 111 LHS 27 a1 15020 1]
EDW 04 I 14020 ERELY
T MSBLS Jr.Ch E - Requires Uplink N DME

after displaced threshaold



TIG-45 CRT1 GNC OPS 301 PRO (DEORB MNVR COAST)

CRT3 GNC BFS SPEC 50 PRO (HORIZ SIT)
JLAND SITE per DEL PAD

CRT1 LOAD —ITEM 22 EXEC
TIMER —ITEM 23 EXEC

CRT1,3  VPASS & BFS TGTs per MNVR PAD:
BURN ATT
VTOT
TGO
HA HP

APU PRE START (GLS V¥ @ T-5:25)

R2 VBLR N2 SPLY (three) — ON
VBL RPWR (three) —-ON
VBLR CNTLR/HTR (three) -B
VAPU FU TK VLV (three) -CL
VAPU OPER (three) - OFF
VHYD MN PUMP PRESS (three) — LO
APU CNTLR PWR (three) - ON
APU FU TK VLV (three) -OP
VAPU/HYD RDY tb (three) — gray

APU FU TK VLV (three) -CL



HORIZ SIT CONFIG

PASS ITEM BFS ITEM
PTI INH 1
LAND SITE (DEL PAD) 41 41
RWY (DEL PAD) 3 3
4 4

TAEM TGT

G&N OVHD 6 blank

HSI blank blank

XEP NEP 7 NEP 7

AIM (DEL PAD) NOM 8 NOM 8

(or CLSE) (or CLSE)

SPDBK NOM 39
TAC INH 20 INH 20
GPS INH 43 INH 43
DRAGH AUT 22 AUT 22
ADTAH INH 26 INH 26
ADTATO G&C INH 29 AUT 28
DES any failed TACANs
TAC DELTA 35
AIF_G INH 48

OMS BURN PREP

GNC OPS 301 PRO (DEORB MNVR COAST)

VTRIM LOAD per MNVR PAD or:
LLR-ITEM 6 +0.0 -5.7 +5.7 EXEC

VTRIM LOAD per MNVR PAD or:
P —ITEM 6 +0.0 EXEC

LY - ITEM 7 +5.2 EXEC
RY — ITEM 8 -5.2 EXEC

GNC OPS 302 PRO (DEORB MNVR EXEC)

HYD MN PUMP PRESS (three) - NORM

CRT1,2,3
CRT2 OMS ENG TRIMS

2 ENG BURN:

1 ENG BURN:

Good eng VY:
CRT1,2,3
If NO-GO for DEORBIT BURN:

R2
CRT1

GNC OPS 301 PRO (DEORB MNVR COAST)

10



TIG-20
MANVR TO DEORBIT BURN ATT

C3 \VDAP: AUTO

F6/F8 VADI ATT (two)  — INRTL
VERR (two) — MED
VRATE (two) — MED

CRT1 MNVR — ITEM 27 EXEC (*)
(VADI ATT with CRT BURN ATT)

CRT3 GNC SYS SUMM2

TIG-5
SINGLE APU START

R2 APU FU TK VLV -OP
OPER — START/RUN

MDU VHYD PRESS ind — LO green
VBURN ATT + 5°

Go to DEORBIT BURN (Cue Card)

11



DEORBIT BURN CUECARDS

12



DEORBIT BURN (2 ENG)

CRT YMM302
JOMS BOTH (ITEM 1)

Enter TGO + 5 sec
TRIM per MNVR PAD or P +0.0, LY -5.7, RY +5.7t

C3 DAP — AUTO(PASS)/DISC

F6/F8 ADI — LVLH(REF)/HI/MED

FLT CNTLR PWR (two) — ON

TIG -02:00

C3 OMS ENG (two) —- ARM/PRESS
TIG -00:15 EXEC(NOEXEC>TIG+ __ [/ ___: )

If OMS AFT QTY < 11%, THC +X to OMS IGN + 1 sec

gtl)(:;oo Start watch ( Pc, VTOT, ENG VLVs)

If no OMS ignition: APUs — SHUT DN

RCS COMPLETION (If reqrd)

THC +Xto TGT HP or TOT AFT QTY 1 %

FRCS COMPLETION (if applicable):

MNVR to -X Att (pitch up at 3°/sec to VGOz = +1/4)
THC -X'to TGT HP or FRCS depletion (JETS FAIL OFF)

CUTOFF
+00 :02
C3 OMS ENG(s) — OFF
Trim X,Z residuals < 2 fps (< 0.5 fps if shallow)
FG6/F8 FLT CNTLR PWR (two) — OFF

C3 VDAP: AUTO

13



DEORBIT BURN (1 ENG)

CRT YMM302
VOMS L or R (ITEM 2/3)
Enter TGO + 10 sec
\VTRIM per MNVR PAD or P +0.0, LY +5.2, RY -5.2

C3 VDAP — AUTO(PASS)/DISC
F6/F8 ADI — LVLH(REF)/HI/MED
FLT CNTLR PWR (two) — ON
TIG-00:02 Good OMS ENG — ARM/PRESS
- 00:15 EXEC (NO EXEC > TIG + / ; )
If OMS AFT QTY <11%, THC +X to OMS IGN + 1 sec
TIG
00:00 Start watch (VPc, VTOT, ENG VLVs)
* If no OMS ignition: APUs — SHUT DN *
RCS COMPLETION (If reqrd)
THC +X to TGT HP or TOT AFT QTY 1 %
FRCS COMPLETION (if applicable):
MNVR to -X Att (pitch up at 3°/sec to VGOz = +1/4
THC -X to TGT HP or FRCS depletion (JETS FAIL OFF)
CUTOFF
+00 :02

C3 OMS ENG - OFF
Trim X,Z residuals < 2 fps (< 0.5 fps if shallow)
F6/F8 FLT CNTLR PWR (two) — OFF

C3 VDAP: AUTO

14



DEORBIT BURN (RCS)

YMM302
VRCS SEL (ITEM 4)

C3 L,R OMS He PRESS/VAP ISOL A (two) — OP

Wait 2 sec
L,R OMS He PRESS/VAP ISOL B (two) — OP

VDAP — INRTL/DISC

F6/F8 ADI — LVLH(REF)/MED/MED
FLT CNTLR PWR (two) — ON

TIG THC +Xto TGT HP
Maintain PITCH ATT ERR = 3

CUTOFF: VGOx = 0, release THC

If no OMS IGNITION at TIG:

C3 OMS ENG (two) — OFF

R2 VAPU — SHUT DN

CRT GNC OPS 301 PRO (DEORB MNVR COAST)
F6/F8 FLT CNTLR PWR (two) — OFF

C3 VDAP: AUTO

If burn terminated with HP > SAFE HP:
C3 JOMS ENG (two) — OFF
R2 VAPU — SHUT DN

CRT GNC OPS 301 PRO (DEORB MNVR COAST)

15



UNDERBURN

Determine HP (CUR HP — TGT HP)

Record prebank on ENTRY MANEUVERS Cue Card

PREBANK TABLE EDW (HA =201 NM)

EDW

AHP 0{ 3169 [12] repes. 13|04} repes.
PREBANK|O| 70 N00[115[135(NCR ELS [150|170] YYR
NOR IF NOR MOGD
IGO0 ITEM 41 +4 2, YRWY 17 SET TACAN tw {three) 121Y
AHP 10| 11 |12 13 [15] 17| (18| repes.
PREBAMEK 105[105|1110{120 135|165 180 YYR
YYR

G50 ITEM 41 +2 2, VRWY 26 SET TACAN tw (three) 040X
AHP 15 [19] 22| 24 [G6)] 28
PREBAME 65 |90 105]125]|145]180
PREBANK TABLE KSC (HA = 201 NM)

KSC

AHP 02|51 71911214 ﬁsl REDES.
PREBANK|0| 50 | 80 [105[110[130|155]175 YOX
YQX

ITEM 41 +2 1, YRWY 21 SET TACAN tw (three) 074X
AHP 16 | 22 | £5)|reD.
PREBAMEK G5 |135(170/| INN
INM

ITEM 41 +2 &, YRWY 06 SET TACAN tw (three) 080X
AHP 26 | 28
PREBANK 135]180

16




CRT1,2 GNC OPS 303 PRO (DEORB MNVR EXEC)

CRT3 GNC SYS SUMM 2

CRT1 Enter INRTL EI-5 MM303 ATT from DEL PAD
Mnvr to EI-5 ATT — ITEM 27 EXEC (*)
R—-ITEM 24 +

P—ITEM 25 +
Y - ITEM 26 +

If UNDERBURN or no DEL PAD, manually mnvr to

LVLH R =001
Y = 358 TIME LVLH
P = per table — to El PITCH
(min) | (deg)

20 —— 339
T 343
T 347
T 351
T 355
15 ——359
— 3
T 7
- 11
T 15
10 —/— 19
T 23
-+ 27
- 31
- 35
5——39

17



El-13

El-6

ENTRY SW CHECK

CRTX GNC SPEC 51 PRO (OVERRIDE)
C3 SRB SEP - AUTO
ET SEP - AUTO
F6/F8 ADI ERR - MED
RATE —-MED
08 RADAR ALTM (two) — ON
REMAINING APUs START
WARNING
If APU failed to start at TIG-5
start remaining good APU only
R2 APU FU TK VLV (two) —-OP
VAPU/HYD RDY tb (two) — gray
APU OPER (two) — START/RUN
MDU VHYD PRESS ind (two) —LO green
R2 VAPU/HYD RDY tb (two) —bp
If two APUs operating: CONDITIONING
Delay following until EI-6:
R2 HYD MN PUMP PRESS (two) — NORM
VPRESS ind (two) — Hl green
If only one APU operating:
R2 APU AUTO SHTDN (one) — INH
Delay MM304 trans until EI-2
Immediately prior to MM304 trans:
R2 HYD MN PUMP PRESS (one) — NORM
MDU VPRESS ind (one) — HI green
MDU HYD MN PUMP PRESS (three) — NORM
VPRESS ind (three) — Hl green
F6,F8 FLT CNTLR PWR (two) — ON
Go to ENTRY MANEUVERS (Cue Card)

18



ENTRY MANEUVERS

WARNING
DO NOT transition to MM304 before El — 4 min as to do so

may trigger uncommanded RCS firing leading to orbiter LOC

FLIGHT MANEUVER
CONDITIONS

El-5 VLVLH ATT
GNC, OPS 304 PRO

If PREBANK, R/Y — CSS

Roll at 1°/sec to

180 — if HP =246 (not AOA), else
___ — (from Prebank Table)
Maintain PREBANK £5°

(AOA)SPI  When SB position — 0%:
VHYD MN PUMP PRESS (three) — LO

gbar=1 (AOA) HYD MN PUMP PRESS (three) — NORM
‘Guidance CLOSED LOOP GUIDANCE ;

Box’ @ If PREBANK: P,R/Y — AUTO

gbar~ 8

orD~3 Begin AIL trim monitoring

D=11 VDRAG H

Az =10.5° FIRST ROLL REVERSAL

V = 19K VHYD MPS/TVC ISOL VLV SYS (three) — CL

V = 15K VNAVAIDS (I/0 RESET if reqd)

V =12K RAD BYP VLV MODE (two) — AUTO

CNTLR LOOP (two) — AUTO B(A)

V=10K VSPDBK to 81%

19




FLIGHT MANEUVER
CONDITIONS
V = 5K ADTA PROBES — DEPLOY ( HEAT)
M=27 VAPUs
HUD PWR (two) — ON
M=20 Ensure ADTA to G&C else VTheta limits
M<1.0 VR FLT CNTLR — ON
P,R/Y — CSS as reqd
VSPDBK CMD vs POS
M=0.7 VLND GEAR EXTD ISO VLV - OP
h = 15K VMLS
h = 10K VA/L (Tabs)
h = 2K LDG GEAR ARM pb — push (ARM It on)
h = 300 LDG GEAR DN pb — push (DN It on)
MAIN GEAR TD VSPDBK — 100%
V = 195 KEAS DRAG CHUTE ARM, DPY pb (two) — push
(simo) (All Its on)
V = 185 KEAS DEROTATE

NOSE GEAR TD

SRB SEP — MAN/AUTO and depress pb
VHYD BK ISOL VLV (three) — OP

V <120 KGS or
5K’ remaining

BRAKE as required (8-10 fps2, -0.25 to -0.3G)

If 5K’ remaining and V > 140 KGS — MAX BRAKING

V =60 KGS DRAG CHUTE JETT pb — push (JETT1,JETT2 It on)
V =40 KGS BRAKE < 6 fps2 (-0.2G) (Antiskid cutout)
WHEEL STOP Go to ENT C/L, POST LANDING PROCEDURES

20




DRAG CHUTE DEPLOY

MCC Call Flight Condition

Early Main Gear TD

NOMINAL 195 KEAS

Late Post-Nose Gear TD
Xwind DTO

Emergency No Deploy

Only Except CDR call

NO DEPLOY

prior to MGTD

>230 KEAS

< 80 KGS

Xwind > 15 kts

21




-

ENTRYALF:HA
R H Href Rref

VR O ref

25 HI
24 HI
23 43
22 43
21 43

40 LO 4404 400
40 LO 2596 248 -47 L79
40 37 2134 240 -64
40 37 1782 233 -84
40 37 1509 227 -106 60

69
63

20 43
19 43
18 43
17 43
16 43

40 37 1288 222 -124
40 37 1114 214 -146
40 37 976 207 -169
40 37 862 200 -188
40 37 764 193 -201

R59
60
62
63
65

SC15

M

MAX LD

o

3
2
1

17
13
12

ASC-14b/M133/AE/A

(133 OCF CY)

HOOK
VELCRO

HOOK
VELCRO

HOCK
VELCRO

-k
w

43

2Rz
588

42

40 37
40 37
40 37
40 37
39 36

686 187 -118
613 183 127
546 180 -136
484 175 -152
429

171 -192

64

63

60

59
L56

-t
o

41
39
37
33

38 35
36 33
34 31
30 27
27 24

376
327
278
230
185

166 -174
160 -206
153 -238
143 -267
132 -272

47
43
39
38
40

26
23
19

23 20
20 18
16 15

142
107

74

119 273
106 -262
91 -248

41
R38
35

i

= =k AW A ) 0D
in

14

13

10
8

61
50
39
28

22

83 -251
78 -257
69 -311
54 -261



POST LANDING

WARNING
APUs OFF ASAP for APU

Hydrazine, OMS, RCS (FWD or
AFT) or MPS propellant leak

00:00 After orbiter stops:
Report, “WHEELS STOP”

If RTLS or TAL abort:
Perform ET UMBILICAL DOOR OPENING

ET UMBILICAL DOOR OPENING
R2 ET UMB DR
MODE — GPC/MAN
R LAT — REL (tb-bp, REL ~6 sec)
R LAT — OFF
R DR — OP (tb-bp)
Wait 12 sec,
R DR — OFF (tb-bp)
L LAT — REL (tb-bp, REL ~6 sec)
L LAT — OFF
L DR — OP (tb-bp)
Wait 12 sec,
L DR — OFF (tb-bp)
MODE - GPC
R1 VAC BUS SNSR (three) - AUTO
F6,F8 FLT CNTLR PWR - OFF
F3 HUD PWR (two) — OFF
CRT1 GNC OPS 305 PRO (VERT SIT 2)
CRT2 GNC SYS SUMM 1

CRT3 BFS GNC OPS 305 PRO (VERT SIT 2)

RCS, OMS SAFING

C3 JOMS ENG (two) - OFF

DEACT AIR DATA PROBE HTRS

C3 VAIR DATA PROBE (two) — DPY

23



R2

R2

06

F6

F7

F8

R1

06

C2

R12

08

APU/HYD SHUTDN

BLR PWR (three) — OFF
BLR N2 SPLY (three)  — OFF
APU OPER

(1,2,3; 5 secinterval)  — OFF (MA)
APU FU TK VLV (three) —CL
\Shutdn (HYD PRESS < 200)

APU CNTLR PWR (three) — OFF

POST LANDING MPS RECONFIG
(After APU/HYD shutdn + 1 min)

MPS He ISOL (six) -CL
MPS He I'CNCT L - OUT OP
MPS PNEU L ENG He XOVR -CL

GPC DEACT

GPC MODE 1,2,3,4,5 (five) — STBY (tb-bp)
GPC MODE 1,2,3,4,5 (five) — HALT

MDU’s PWRDN
CDR1, 2 — OFF
CRT1,2,3 - OFF
MFD1, 2 - OFF
PLT1, 2 - OFF

VEHICLE PWRDN

MN BUS TIE (three) — OFF
FC/MN BUS (three) — OFF
ESS BUS SOURCE FC (three) — OFF

GPC PWRDN

GPC PWR 2,3,4 (three) - OFF

IDP/CRT 1,2,3 PWR - OFF
IDP/CRT 4 PWR - OFF
RADAR ALTM (two) - OFF

24



ENTRY PROCEDURES SUMMARY (SCOM)
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USAMNTIEY
Fev. A

54  ENTRY -3:30
to
CONTENTS -230
Deorbit Preparation...... 5.41 327
Drecrbit Burn 5.43
Entry Interface 545
Terminal Area Energy
Management {TAEM) ..o 546 395
Approach and Landing 547
Deorbit Preparation
TIG
Hr-Min (approx
¢ ) 315
400 The crew tansitions to the Deorbit
Prep Checklist for  mominal
procedures. PLT sets CRT Hmer for
deorbit TIG using the GNC 2 TIME
display and SM timer. -310
-%536 CDFE initates radiator ccldsocak by
Placing RAD CNILR OUT TEMP
switch fo the HI posiion and _
activating topping FES to minimize -2:33
propulsive  venting. Vehicle is
maneuvered to "tail sun" attitude [-X
SI) for the coldseak. The H2O Loop
Bypass conirollers are checked out
and the H2C loops are configured for
entry.
-x30 MSs continne entry stowage along
with entry airleck configuration
-3485 FKu-band antemma is stowed (if mot
already accomplished in last presleep -2:31
petiod).
-345 Radiators are stowed (if deployed).
342 Compute N2 quantity (for entry cabin
leaks) and identify depleted H2 tanks -2:40
{for burn cards).
-335 Spedalists install seats and FDF

containers.

M5 performs payload  deach-
vationfentry preparation in this
timeframe, as required.

DP5 is configured for deorhit
preparation. The BFS is woken up to
ensure it has interface to the forward
IDPs.

PLT activates APU water boiler steam
vent heaters {at least 2 hr before APLY
start) and terminates hyd thermal
conditicning,. FLT prepares for
hydraulic repressurization of the main
engine thrust vector controls (engine
bells must be properly stowed to
prevent thermal damage).

CDE, PLT power up FC5, DDUs and
navigation aids for entry (FGAs and
AS5As must be on prier to OFS 3
transition).

Crew begins Entry Switch List
verificaion by comparing cew
compartment switch posibons with
diagrams in the Deorbit Prep book

CDF. initiates radiator bypass to retain
Freon coldsoak. Alternate FES
confrollers are checked out to save
ground test ime. PLEDs will not be
closed untl this checkout and untl
Frecn temperatures are down to 39° F.
Primary ECS jets are used because FES
Hi Load vent forces are too strong for
vernier jets. HXD crossover valve is
verified epen to allow all water tanks to
feed the FES equally.

MS prepares for PLED closing: PLE
lights actvated (as required),
camerasf video recorder readied, EMS
TV camera posiboned and EMS
heaters secured (if RMS flown).

Crewr closes PLEDs using Sh PL BAY
DOORS display on IDP 4 (SM OPS 2).

541
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TISG

Hr:hiin (approx)

-2:23

—216

M3 performs post-FLED closing
procedures, which imclnde securing
FLB lights, deacHvating/stowing
cameras, and taping dowm foot
restraints (to prevent thipping during
BETess).

CDE monitors auto maneuver to
atbtude  suitable for S-band
communications if required. Crew
may go to deorbit attitude, depending
on flizht profile and TDES position.

CDE, PLT confipure DP5 (three
phases) to place GFCs 1, 2, 3, and 4 in
PAS5 OFS 3 and GPC 3 im BPF5 OF5 3.
Prior to OF5 3 transibom, entry TFLs
are loaded and 5k Checkpoint Initiate
is performed to npdate the FDA m
case a waveoff is required. Cnce
CF5 3, the cew refers to the Entry
Pocket Checklist for malfuncHon

proceduras.

M5 deactivates star tracker and closes
doors.

CDE, PLT, MS5s perform entry switch

* Communications panels are
confisured to provide masimum

A ft Fli Deck

* Secure hydraulic heaters.

* Setup DTV for entry.

* Commect an LES communications
cable (d'C Utility Power MM C).

* Open Fu-band circuit breakers.
Middeck

* Cenfisure communications panel
for entry.

* Pressure comtrol system (PCS) is
configured for M2 water tank ullags
FIEssITe.

* (losa 147 cabin regulators (protects
M2 if leak oocnars)

* (lose 02 regunlaters (so 02 How
goes only to LES).

* Eemowe and stow bleed orifice.

list comfignration and werificatiom at -1:42  CDR receives MCC readup of PADs
this time. The following items will be (OMS5 propellant PAD, decrbitf
performed or verified: entryfland PAD, and  deorhit
maneuver PAD). The camrent state
Forward Flizht Deck vector, and deorbit targets are also
uplinked. Crew can use PG3C (SFOC)
* Electrical power to brakes, brake to determine targets and cg if
heaters, anti-skid, and noss wheel required.
steering (NW'S) is applied.
-140 M5 enables MFS helium system
* Vemiers are serured. pressare  CfTW  (assists crew in
isplati failed n  regulator).
* FE5 control is given to the BFS. H}fd;TJ;IiE system C:‘L-P'.‘I'Epﬂgmﬁi;s for
Freem loop PRADIATOR 150- low pressure are activated (alarm will
LATION MODE switch is taken to somnd immediately since APUs are
OFF. Chk's for HUM SEP and IMU OFF).
PFAMN sipmal conditioners are
opened. 1.3 Crew conducts enbry review as
required {15 min alloted).
i E:iﬂif“ isopened €A 154 CDR, PLT denLESs.
53 NOEMAL PEOCEDUEES SUMMARY 542

54 Entry



USADNNTIET
Fev. A

TIG

Hr:Mhin (appro:x)

-1:10 Specialists den LESs.

-1:06  Final IMLT alipnment is performed by
CDR to reset EM threshold prior to
deorbit burn. This maximizes IMIT
EM, twolevel attitnde failure
detection

-1:04  Crew bepims fluid loading {containers
filled in postsleep). This helps
prevent orthestatic intolerance upon
exposure to pravity.

432 CDE, FLT ingress seats.

457 CDRE, PLT remove HUD covers.

433  Crew performs LES pressure inteprity
check.

43 Crew doffs and stows on-orbit
communications headsets.

433 M5 deactivates W5 and galley.

Deorbit Boin

103 Al begin fluid loading per individual

prescription.

433 CDE, PLT pedform LES pressure

integrity check

447 CDE, FLT stow all unnecessary FDF

itemis and tramsibom to the Entry
Checklist tor the nominal procedures.
446 CDE, FLT xeceive fimal deorhbit
updatefuplink. Deorbit flight rales are
verified with MCC. Exact time may
VAarY.
440 CDE performs OBS TWVC gimbal check

(during AQCS),
EXEC display.

nsing OM3F MNVE

PLT initiates AP pre-start procedures
(during AOS). BF5, SMSY55UMM 2 is
used to check AP status.

025

15

003

CDE, PLT conduct horizontal sitnation
configpuration wsing GMNC 3 HOEILZ
SIT; BFS GINC 50 HORIE 5IT; and GINC
31 OVEFEIDE for both PASS and BFS.

FLT initates OMS5 bum preparation,
which includes checking enpine trims
and placng OMS and EC5 valve
switches in the pre-burm configuration

MS3 removes and stows side hatch UY
filter, lockimg device, and Pyro Box
Safing pin.

PLT performs vent door closure with
the GIMC 51 OVERRIDE display.

CDE, PLT receive final deorbit
npdatefunplink if required. MS51 and
M52 ingress their seats.

CDE proceeds to OFS 32 and
GO NO-G0 is given for deorbit bum.

CDE initiates maneuver to deorbit bum
attitnde on OMS MINVE EMEC display.
CDE, PLT wedfy ADI switches in
proper positons. bS5 places OMS5/RCS
heater switches im proper configuration
for entry.

PLT performs single AP start Cme
APU must be oparating in low pressure
prior to the burn. FPirst APU start pro-
cedures vary, depending on weather.
CDRE wverifies orbiter is in the deorbit
burn atbtude #3°. The crew transitions
to the Deorbit Buom cue card for
nominal procedures, and the Bum
Monitor cue card for malfuncton
procedures. The Deorbit Bum Flight
Fules cue card shounld e consulted
prior to executing the burn

Dieorbit Bum

TG

Mlin:Sec (approx)

-3:00

Cmnece on the Decrbit Bum cue cards,
CDE and PLT ensure OMS He
switches, AT switches, and FLT
CITEL FWE are in the proper bum
configuraton

J4-3
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=2-00

015

0-00

CDE takes OMS EMG switches to
AFRMSPPESS in preparation for the

burno

CDR hits EXEC key to tigger OMS
ignition.

Deorbit bum TIG. CDE, PLT moenitor
the burn nsing delta VIOT, VG0, TGO,
and Hp from GINC OMS MMNVE EXEC.
BF5 GMNC 5Y5 SUMM 2 display is used
for OMS systems data — Sectiom 7
discusses deorbit burn monitoring and
downmaoding.

As bum termination nears (TGO going
to @), crew monitors curent periges
(FHF) approaching targeted HF and
delta ¥TOT approaching 0. Deorbit
OMS3 bum time waries with orbital
altitnde. Typical bumm Hmes are 2-3
minutes. During the bum, the Deorbit
Burm Monitor cue card is uszed for
malfunction procedures.

OIS Cutoff

+2

SaC

EI

Min-Sec {appro:x)

-20-:00

-15:00

If mominal bum, CDE secures OMS5
engines following the antomabic purge

and trimns residual X and Z velocities (<2

-13:00

fps for steep targets and 0.3 fps lor
shallow ones). The cew retums to the
Entty Checklist Post Deorbit Buom
section for nominal procedures and to

the Entry Pocket Checklist for
malfuncton procedures.
FLT performs OMS/RCS

reconfiguration by werifying the proper

posiion of RC5S switches and closing

-11-00

OMS HE and crossfeed valves; M5 stows

PGSC (SPOC).

CDE proceeds to OFS 303, verifies the
proper attitude, and initiates mansuwver
to the EI -3 min atbtude. CDE also

conduacts OMS5 gimbal

powerdown

verifying after gimbals have driven to

the proper entry position

CDE starts a secondary actuator
check, if not already done during FC5
checkout and time allows, using GIMNC
23 CONTROLS, BFS SM SYS SUMM 2,
and GMNC DECEE MMNWVE COAST
displays.

PLT performs forward RC5 dump
with GNC 23 RC5, GMC DECEE
MMWE COAST, and GINC 5¥5 SUNMM
2 displays. Dhump times for warious
forward RC5 quantities are listed im
the Entry Checklist It takes 90
seconds to dump 3 percent forward
RCS with 4 jets (twice as long using a
2 jet durnp).

The forward EC5 is always dumped
unless needed for cg. control. This
rednces the hazard to the crew if a
hard landing is made.

CDE, FLT perform entry switch
checks (using GNC 51 OVEERIDE)
and exercise brake pedals.

PLT starts remaining two APUs,
verifies mominal performance, then
switches all three AFUs to normal
pressure in preparaton for the SSME
hydraulic repress.

PLT performs main engine hydraulic
system repressurization to ensure the

nozzles are properly stowed.

If required, FLT imiHates hydranlic
fluid conditioning on M{CC's call and
momnitors surface position indicators
for asrosurface cycling.

Crew makes bum report to MCC and
updates new state wector if required.
Al crew members inflate anti-g suits if
desired.

-6:00 The cew transiioms to the Enbry
Maneuver tue card for nominal entry
procedures.
3. NOEMAL FEOCEDUEES SUMMAEY 344
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Eev A
300 CDRE transitions GPCs to OF5 304 +310 Maviomm — surface  temperature
when wverified at EI-3 atbtude. Crew -26:04  region begins (MMach 24 to 19). Actual
switches to AESP for malfunctom drag should be within .3 fps® of
procedures. orbiter bug drag.
Program test inputs (FTIs) are enabled +3:04  Pitch ECS jets deactivated at q-bar =
on SFEC 30 when applicabla. =240 400
-3:00 PLT wverifies FWDr RCS MANIFOLD +11:49 At draz = 11 fps?, drag H updates
ISOLATION walve switches (4} are -20:25  begin in NAV filter. Crew monitors
closed (umless forward RCS PTIs are data on GNC 50 HORIZ SIT display.
schedulad).
+13:40 First xoll reversal is issued by
Entry Interface -18:3  puidance when aminmth error (delta
AT) = F105". Occurs at a Hight-
+ = Time from EI specific velocity between 2300 and
— = Time to touchdown 6,200 fps, depending on crossrange.
Min-Sec (approx)
Mote: 1k fps =Mach 1.0
H:00  Orhiter reaches EI (400,000 ff) at an
5214  Farth relative velocity (V) of ~24,600  +14:42 The PLT checks that the
fps and descent rate (H-dot) of ~500 1732 MP5 TVC isolation walwes
fps. The crew compares ADI, AMI, Vu=19kfps are closed. Pitch and roll
and AVVI data to Entry cue card  (Mach=1% RS activity lights are
data ENTRY TRAJ (1 - 5), HORIZ  Alt=2153kft reconfigured when g-bar =
SIT, and GNC SYS SUMM 1 displays 20 p=f to indicate RCS
are monitored. The BFS ENTRY saturation.
PASS arl BFS peidance. The pLT 1331 PASS and BFS TRAJ
can call up BFS 5Y5 SUMM displays 1623 displays mode to ENTRY
as desired to check system operation V=17 k fps TRAJ2.
{(Mach = 17)
+2:32  Automatic elevon trim begins at a Alt=200 Lk ft
2933 q-bar=0.5psf
+17:00 MNAVAID power is verified
+3:32  Aerosurface comtrol begins at g-bar = -15:14 and I/O RESET performed.
2842 20 psf. CDE, PLT monitor elevon Vrer=13kfps  This ensures NAVAIDs will
and aileron deflechon angles om (Mach = 13) warm up before they are
surface position indicator. Alt=185k ft required {in case they were
oft due to a powerdown).
+4:47  Closed leop guidance initiated {CLG
2729 Init) at g-bar = ~8§ psf or drag = ~3 +17.57 PASS and BFS ENTEY TEA]J
fps?.  Guidance box appears on 1417 mode to ENTEY TERAJ 3.
EMTEY TRA] to indicate closed loop Va=14k fps Drag is up to 33 fps? and Gs
guidance. {Mach = 14) up to 1.5.
Alt=182 k ft
+3:00  Foll RCS jets deactivated at g-bar =10
2714 psb
+3:18  First non-zero bank command issued
26:5%6 by gunidance at H-dot -240 ftfsec
(CLGS Init plas 13 to 30 sec).
24-3 2. NOEMAL PROCEDURES SUMMARY
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+18:57 Radiator coldsoak usage is Lzssff ‘:; In}ﬁhcnﬁmpbf; begin
1317 mmitiated in preparation for V= 5kfp ail and dder i
. . = = 5 BIOIL il trim
Vee=12 k fps the FES becoming inactwe: —5) monitoring. The crew can
= Fadiato; ral (Mach = i
(Mach =12) § b{"PEE vaes (2) Alt=10k It check for good probe depley
A=176k & are placed in antomatic and % tes by moting the
radiator controller loops (2) ab of E;FP flass om the
are put in AUTO B(A). AMI and AVVI taﬁg when
. the AIR DATA select swiktch
CDE. and PLT  Tbegin .
ey s o ST T
A apply if the BFS is engaged.
+19:20 PASS and BFS ENTRY TRA] The BFS does not support
12:54 mode to ENTRY TRAJ 4 OFF  flags. Air  data
Ven=105k fps Alpha and drag start to mfun:mhun will not be valid
(Mach = 10.5) ramp down, but Gs stay up until Mach is <3.5.
= 1.5
Alt=167kfr  over +25:00 Using GNC 51 OVED, GNC
1211 pexcent. (hlach =3 4) instrument tapes the crew
Ve =10k Alt=93kft checks air data is close to
(Mash = 15{’ ) NAV. MCC will give a GO
Alt =150 k Ft to take air data to MNAV
and/or G&C using Items 23
+21400 SEME 1 itioning for drag and 28 on GNC 30 HOFIZ
1114 chute deploy. If GPC SIT.
Ve=80kfps annunciates EEZ‘».-[E._ EEPOS +25:50 PLT ensures AFUs operating
Mach = 8) FAIL, drag chute is emer- 0644 in the est possible
gency deploy only. (Mach = 2.6) configuration for landing based
+7134 MCC has sufficient tracking Alt=83Lf on any prr:!_n-.im faileras
-1d:40 for state vector update. This CDR, FLT activate HUDs.
Va=75kips time can vary depending on .
; Terminal Area Ene hManagement
(Mach=73)  pround track and tracking gy E¥ E€
Alt=144k K statiom performance.
+253:40 PLT verifies air data incorpo-
+22400 MCC and the crew compare 6:34 rated into gnidance. If mot,
V=T k fps acceptable, MCC tells the trol to avoid a transient when
(Mach =7) crew to take TACAN. GNC Alt=Rlkf air data is incorporated. Soft-
Alt=1383k it 50 HORIZ SIT display is ware bransitions antomabi-
used to check TACAN cally to OPS 305. Guidance
errors and accept TACAN enters TAEM phase. VERT
data for mse by the NAV SIT 1 displays replace PASS
filter. and BFS ENTRY TRAJ dis-
+22:41 P55 and BFS ENTRY TRA] play=.
09:33 dizplays mode to GNC +23:55 Forward, aft, and midbody
Va=0k {ps ENTEY TRA] 3. 0619 compartment vents open.
(Mlach = 6) (Mach = 2.4)
Alt=151kE Alt=80kft
5. NOEMAL FEOCEDURES SUMMARY 54-6
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+26:50
05:24

(Mach = 2.0)
Alt= 75k ft

Mir data mnst be
incorporated to Guidance and
Comntrol or the crew must stay
within theta limits as shown
on the ADI or on the VERT
SIT display.

If low energy, or flying a big heading
alignment cone (FLAC) (>~323°) and
air data is not incorporated, TAEM
guidance
uncontrollable pitch up  between
Mach 1.0 and 1.5. The CDE will fly

WARNING

will command an

+30:00
0214

20 EEAS
Alt=15k ft

MS532 momitors MLS aocquisi-
tion. All residuals and rabtics
disappear from PAS5S GMNC 30
HORIZ SIT upon MLS acquisi-
tion and an cwerbright MLS
will appear in the middle right
of the display. CDRE and FLT
check PAPIs and HUD
overlays on runway to evalu-
ate MAW =state. Declutter
HUD= as required — Crew

starts landing comm protocol.

Approach and Landing

pitch C55 at M <20 and momitor +31:00
theta limits. -1:14

300 EEAS (18" and 20° OGS)

Alt=12kft CDE and PLT mwoniter outer
+27:53 EC5 yanw jets are deactivated. glide slope (OGS) and werify
404:21 with the PAPIs. At 10,000 ft
(Mach =1.0) crew werifies Approach and
Alt=3kft Landing guidance (flashing

_ AfL on VERT SIT display),
+2817 CDE. selects pitch, roll, and body flap to TRAIL, and LES
-03:57 yaw (BfY) C55. Speedbwalke visors down (K5C).

(ach = 0.9) *oommanded” versus “actual”
Alb =46k ft position is verified. Speed +31:24 PLT compares radar ALT 1
brake is mnow controlling 030 vs. 2.
energy. PLT flight controller 300 KEAS
is verified ON. This switch Alt=0kE
must be on for NWS to work
INW05 is verified in system 1. +31:35 MS2 checks speed brake
. _ 039 command percent (actual will
+29:(0 FLT werifies landing gear 00 EEAS lag).
0314 extend isolation valve is open a5 _qp
(Miach = 0.7) (occurs at AM=08). PASS and
Ale=32kft  BFS VERT SIT displays  g7.499 CDR initiates preflare and
and CDR monitor PAS5 and  appppag bar. PLT arms landing gear
BFS GINC 50 HOEILZ SIT for Alt= 7k E on call from CDE.
HAC acquisiiom. The glide
slope indicator (GS]) is now 4375 Shutfle will be lined up on
accurate encugh to nse. 0023 ball bar. MS2 checks speed

M7 EKEAS brake command — percent

Alt =500 ft (second smart speed brake

resat).

+31:34 PLT deploys the landing sear

020 on call from CDE. PLT /M52

258 KEAS check gear indications down.

Al =300 ft

347 3. NOERMAL FEOCEDURES SUMBMARY
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+32404

010

261 KEAS
Alt = 30-80 ft

+32:14
-00:00
195 or 203
EEAS

+32:15
+0001
193 KEAS

+32:16
+0002
183 KEAS

+32:24
+00:10
143 to 155
EEAS

Final flare begins.

Main gear touchdowm (193
EEAS GW <220,000 Ib). CDE
controls drift with mudder,
maintains wings level with
FHC. PLT and M5 check
speed brake opening PLT
checks HUD dizplay for
WOW lock on (WOWLON)
HUD reconfigures and air-
speed mowves to upper left
comer of the display). Also,
the welocity wector disap-

pears.

PLT deploys drag chute on
call from CDE. 195 KEAS.

CDE initiates beep trim
derotatiom, which targets 1.5
degfcec.

Nose gear touchdown (HUD
reconfigures with a "G" show-
ing up by the groundspeed).
M52 selects SHE SEP to
AUTOMAN or ET SEP to
MAN and depresses the cor-
responding  pushbuttom  to
backup automatic discretes
for elevon load relief, WS,
and anti-skid drouitry. CDE
maintains or slowly and judi-
cicusly comects to centerline
with NWS5. M5 checks elew-
ons down (makes sure they
have load relief) and NWS
FAIL and anti-skid fail lights
off. M5 calls "WWS PAIL" as
necessary. (If no load relief,
FHC full forward If NWS
FAIL light comes om, steer
with mudder, EHC, and
brakes. INW32 may be awvail-
able)

+32:34
+H0:-20

+32:46
+00:32
60 KGS
(20 kts)

+32:530
36
4 KG5

+32:56
+H0-42

CDE. checks ground speed
and decel om HUD. Post
midfield, CDE applies brakes
at 140 Jmots pround speed
(FGS5) or 5000 fest runway
remaining, whichever oorors
first. If 140 KGS is reached
Erst, nominal braling profile
is used This deceleratiom
profile is typically & to 10
ftfsec’. At 3000 feet of
munway remaining, if ground-
spead is greater than 140
Imots, CDE applies maximum
bralang.

FLT jettisons drag chute om
CDE call

CDFE. reduces braling to less
than 6 ft/ sec? untl wheelstop.

Orbiter stops; CDE reports
“wheals stop” to MCC. Crew
transitions to Post Landing
Procedures im the Entry
Checklist. At wheel stop,
spead brake is closed.

3. MOEMAL PREOCEDURES SUMMAFRY
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3.3

POSTLANDING

CDE takes MWS35, fight controller power,
and HUD power off. PLT checks that APU
aute shutdown is enabled and speed select
is in morm. PLT takes HUD power off.

CDE and PLT safe RCS5/0MS35, and
deactivate air data probe heaters.

CDE, PLT, and MS zafe the drag clmte and
landing gear.

FLT, after notifying MCC, opens the ET
umbilical deors. PLT initiates hydraunlic
load test on MOC call

CDE performs DFS transition to GINC OF3
801 on MCC call.

CDE performs the radiator recomfig and
activates the MH3 beiler, as required (MCC
call or C/W). Typically, this is done out of
order from e resi of the postlanding
procedeures based on cooling requirements and
frequently is done pery carly in il post-
landing ftme frame.

FLT sets body flap to trail and performs
main engine reposition with PASS OF5 9
display GMNC 105 TCS CONTROL. FLT
also performs APUSHYD shutdown after

main engine reposiboning is complete.
CDE performns PCS deactivation With a
G0 for extended powerup from MCC,
CDE/FLT begin systemn deactivation
CDE secures GPCs ?-4 reassisning strings
to

GFC 1 and informs M5 to proceed with M5
System Deactivation Procedures (LEL and
APU  heater deachvaton, RCS/0MS
heaters turned OFF).

PLT performs vent door purse positioning
and RCS5/OMS valve test.

Convoy personnel open hatch

Flight Surgeon enters cabin for health |
check. ASF, suit tech, and Shuttle Process-
ing Contract Spacecraft Operator (SPC
SC0) enter the cabin to assist with epress
and removal of experiments and early
return items.

CDE, M3, (P3) eeress seats.
retriewve “retum to Houston bags™

M5, PS

CDE, PLT, M5, (FS) egress crbiter to begin
postlanding  actwvities. After medical
evaluations, showers, wvisits with family
and pestlanding medical data collecHon,
the crew retums to Houston  MNormal
return to Houston occurs 6 to @ houars after
landing,.

ASP removes spacial FDF but retains some
entry related FDF untl handover to E5C.

ASP hands vehicle over to SPC 500 when
MCC (Houston flight) hands off to Crbiter
Test Conductor (OTC).

3.5-1
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