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NOTES

The trajectory data in this checklist is for the STS-109
One Cycle to Flight Profile and is based on the November
environment.

The Handover/Ingress Switch List gives the vehicle
configuration at LCC/MCC handover (SRB Ignition) and
flight crew ingress (T—3:00). If there is a switch position
difference between ingress and handover, the ingress
position will be boxed beside the handover position.

The time reference used in the Prelaunch procedures is
the T— (Time to Launch) that LCC uses. This time does
not reflect planned holds. The second time referenced in
parentheses reflects the planned holds. The mission
elapsed time (MET) has MET = 0 at SRB ignition.

Normal Flight Procedures are for liftoff through the OMS 2
burn.

The Abort to Orbit (ATO) procedures and the Backup Flight
System (BFS) procedures are integrated into the
appropriate parts of this checklist.

AOA procedures terminate with ENTRY MANEUVERS Cue
Cards.

Ascent Flip Book for the CDR and PLT will be fabricated
from the FB pages in section 2.

Ascent related cue cards are contained in this document.
The cue cards are listed in the Ascent Cue Card section.
Some cards are printed in the body of the checklist for MS
use and also in the Cue Card Config section for reference
of crop marks and fabrication instructions. The size,
shape and Velcro location of the cue cards are controlled
by the Cue Card Book Manager.

Mission STS-109 is flown with vehicle OV102.
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ASCENT CUE CARDS

Title Ref. Page Card No.
ADI ERROR/RATE SWITCH
ASCENT (Front) .............. CC 10-2 ASC-1a/AE/C
ENTRY (Back) ................ CC 10-2 ASC-1b/A,EIC
ASCENT/ENTRY SPEC
(Front) ..., CC 10-3 ASC-2a/A,E/D
Back) ... CC 10-3 ASC-2b/A,E/B
SPEED BRAKE CMD
(Front) ....... ... CC 104 ASC-3a/AE/C
Back) ... CC 104 ASC-3b/A,E/B
CONTINGENCY ABORT (Front) .. CC 10-5 ASC—4a/109/A/A
RTLS CONT (Back) ............ CC 106 ASC-4b/109/A/A
OMS BURN MONITOR (Front) ... CC 10-7 ASC-5a/109/A,0/A
OMS FAILURES (Back) ......... CC 10-8 ASC-5b/A,0,E/H
OMS 2/ORBIT OMS BURNS
(Front) ..., CC 109 ASC-6a/109/A,0/A
OPS 1 RCS BURN (Back) ...... CC 10-10 ASC-6b/109/A,0/A
ASCENT ADI — NOMINAL
(Front) ..., CC 10-11 ASC-14a/109/A/IA
ENTRY ALPHA — KSC 15
Back) ... CC 10-11 ASC-14b/109/AE/A
AOA DEORBIT BURN (2 ENG)
(Top/Front) . .................. CC 10-12 ASC-8a/A/D
(Bottom/Front) ................ CC 10-13 ASC—-8aa/109/A/A
AOA DEORBIT BURN (1 ENG)
(Top/Back) . .................. CC 10-14 ASC-8b/A/A
(Bottom/Back) ................ CC 10-15 ASC-8bh/109/A/IA
AOA DEORBIT BURN (RCS)
(Top/Front) . .................. CC 10-16 ASC-7a/A/IA
(Bottom/Front) ................ CC 10-17 ASC—7aa/109/A/A
(Top/Back) . .................. CC 10-18 ASC-7b/AJA
(Bottom/Back) ................ CC 10-19 ASC-7bb/A/A
TAL REDESIGNATION
BYD (Front) .................. CC 10-20 ASC—9a/109/A/A
Back) ...l CC 10-21 ASC-9b/109/A/A
BEN (Front) .................. CC 10-22 ASC-10a/109/A/A
(Back) ...l CC 10-23 ASC-10b/109/A/A
ASCENT/ABORT SUMMARY
(Front) ....... ... CC 10-24 ASC-11a/109/A/A
Back) ... CC 10-24 ASC-11b/AJA
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(Back) ........ ... CcC
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(Back) ....... .. CcC
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(Top/Front) . .................. CcC

(Bottom/Front) ................ CcC

(Top/Back) . .................. CcC

(Bottom/Back) ................ CC

PLT & CDR Ascent
Flip Book .................... FB

10-25 ASC-15a/A,E/C
10-26 ASC-15b/A,E/C

10-27 ASC-16a/A,E/IC
10-27 ASC-16b/A,E/B
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2-2 thru FB 2-22
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PRELAUNCH PROCEDURES

PRE-
LAUNCH
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PRELAUNCH PROCEDURES

ABORT/RECYCLE PROCEDURES

MS1

PRE-
LAUNCH

NOTE
These recycle procedures will be
used inside T-5 min

OTC (or NTD) will call for BFS Safing, SRB
Safing, APU Shutdn, Heater Reconfig
(Aerosurface positioning complete), MPS He
Reconfig, OMS/RCS Reconfig, RCS Driver
and OMS Safing, and Main Bus Switch Safing
as reqd

BFS SAFING (On NTD call)

06 GPC MODES5 — HALT
Report BFS Safing complete

SRB SAFING (On NTD call — if reqd)

017 MEC1 - OFF
... Wait 2 sec, then . ..
MEC 2 — OFF
Report SRB Safing complete

APU SHUTDN (On OTC call)

R2  APU OPER (three) — OFF
FUEL TK VLV (three) CL
v'Shutdn (Hyd Press)
CNTLR PWR (three) — OFF
HYD CIRC PUMP (three) - GPC

Report APU Shutdn complete
HEATER RECONFIG (On OTC call)
L2 FLASH EVAP FDLN HTR (two) — 2

Report Heater Reconfig complete
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NOTE
Numerous non time—critical steps
for recycle will be individually
called by OTC

MPS He RECONFIG (On OTC call)

R2 MPS He ISOL A,B (six) — GPC
PNEU He ISOL - GPC

Report MPS He Reconfig complete
OMS/RCS RECONFIG (On OTC call)

08 L,ROMS
vTK ISOL (four) — GPC (tb—-OP)

VXFEED (four) - GPC (tb—CL)
FWD RCS
He PRESS (two) — GPC (tb—OP)
vTK ISOL (two) =~ — GPC (tb—OP)
vMANF ISOL 1,2,3,4,5 — GPC
(tb—OP)

07 AFTL,RRCS
He PRESS (four) — GPC (tb—OP)

VTKISOL (six) — GPC (tb—-OP)
vMANF ISOL 1,2,3,4,5 (ten) — GPC
(tb—OP)

Report OMS/RCS Reconfig complete

1-3 ASC/109/FIN



C,
MS2

MS2

MS2

RCS DRIVER AND OMS SAFING

(On OTC call)

O14:F RJD DRIVER (three)
LOGIC (three)

L OMS ENG VLV -

0O15:F RJD DRIVER (two)
LOGIC (two)

016:F RJD DRIVER (four)

LOGIC (three)

R OMS ENG VLV -

C3  OMSENG (two) — OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

Report RCS Driver and OMS Safing

complete

MAIN BUS SWITCH SAFING (On OTC call)

O13:A cb ESS 1BC MNA CONTR - op
:C cb ESS 2CA MNB CONTR — op
:E cb ESS 3AB MNC CONTR — op
014:B cb MNA MNC CONTR - op
015:B cb MNB MNA CONTR — op
016:B cb MNC MNB CONTR - op

Report Main Bus Switch Safing

complete

1-4
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|1: GNC GPC MEMORY  [2: GNC 104 GND IMU CNTL/MON |

-3:00:00
(Hold)

—2:25:00 A
(-3:15:00)

|3: GNC GPC MEMORY |

PRE-INGRESS SW RECONFIG

ASP configures Ol PCMMU PWR — 1*** (C3).
ESS BUS SOURCE FC (three) — ON, AC
BUS SNSR (three) — OFF (1 sec) then AUTO
TRIP (R1), cb APU FU TK VLV ENA (six) — cl (R2).
OTC will call: (-2 min) ESS BUS SOURCE FC
(three) — OFF, AC BUS SNSR (three) — OFF
(1 sec) then MON (R1), cb ESS MN CONTR
(three) — ¢l (0O13), cb MN CONTR (three) — cl
(014,015,016), cb AC1 H20O LOOP PUMP
1 A/2(three) — op (L4)

PAYLOAD ACTIVATION
A6U PLRETEN PL SEL - 1
NAVAIDS ACTIVATION

o8 MLS CH pb/tw (three) -6
RADAR ALTM (two) — ON
o7 TACAN CH pb/tw (three) — 059Y
ANT SEL (three) — AUTO
MODE (three) - GPC
If OV102:
Al2 GPS PWR — ON
PRE AMPL UPPER - ON
LOWER — ON
vENCRYPT — NORMAL

INGRESS ORBITER & SEATS

During seat ingress COMM
PWR — ON (L5,R6)
CCU PWR — ON (A11,A15,MO39M)

05,09, AUD VOX SENS (as needed) — adj as reqd
R10,L9, Contact LCC (OTC & NTD) and MCC on
MO42F A/G 1
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|1: GNC GPC MEMORY  [2: GNC 104 GND IMU CNTL/MON |
3: GNC GPC MEMORY

Install ASC Flip Cards
v Cue Card positions

—-2:10:00 POST INGRESS SW RECONFIG
(-3:00:00)
ASP turns on RCS 1,2,3,4
DRIVERS (eight) (014,015,016),
OMS ENG VLV (two) (014,016),
GPC OUTPUT 5 — B/U (06)

NOTE
ASP doing C/W VOL adjust,
expect MA
-1:57:00 (IDP Equivalent)
(-2:47:00)
NOTE

IMU preflight align begins

-1:35:00 A LCC ASTRO COMM CHECK

(—2:25:00)
LCC will contact all crew on A/G 1,
A/G 2, ICOM A, ICOM B then A/A

A MCC A/G VOICE CHECK

B A/G 1 Voice Check
05,09 L,RAUD A/G 2 (two) — OFF
A/A (two) — OFF
Voice check with MCC

A/G 2 Voice Check

L,R AUD A/G 2 (two) — T/R
1 (two) — OFF

Voice check with MCC

A/A Voice Check

L,R AUD A/A (two) — T/R
A/G 2 (two) — OFF

Voice check with MCC
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‘1: GNC GPC MEMORY 2: GNC 104 GND IMU CNTL/MON ‘

-1:10:00 C
(-2:00:00)

-45:00 C
(-1:35:00)

-40:00 C
(-1:30:00)

3: GNC GPC MEMORY ‘

Simo Voice Check (Launch Config)
05,09, L,RAUDA/G1 (two) — T/R
R10,L9, 2 (two) — T/R
MO42F Voice check with MCC

NOTE
Side hatch closure

CABIN LEAK CHECK

L2 CAB VENT ISOL — OP (tb—OP)
vib - CL

o1 vCAB PRESS - incrto 16.7 (MA)

NOTE
Flt crew functions from this
point on will be initiated by a
call from OTC to proceed. Flt
crew will report back to OTC
after completion

CABIN VENT REDUNDANCY CONFIG

NOTE
Vent vlv operation may occur
earlier or later at LCC direction

L2 CAB VENT ISOL — CL (tb—CL)
VENT — OP (tb—OP)
CABIN VENT
L2 CAB VENT ISOL — OP (tb—OP)
(klaxon)
vtb - OP
o1 vPRESS — decr
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|1: GNC GPC MEMORY  [2: GNC 104 GND IMU CNTL/MON |

-32:.00 C
(-1:22:00)

-30:00 C
(-1:20:00)

-25:00 A
(-1:15:00)

-22:00 C
(-1:12:00)

|3: GNC GPC MEMORY |

PASS/BFS TRANSFER PREP

06 vGPC MODE 5 - STBY (tb—RUN)
C3 vBFC CRT SEL: 3+1
DISP — ON

|3: GNC BFS MEMORY |
CRT3 PASS/BFS XFER ENA — ITEM 25 EXEC

VITEM 25 (*)
NOTE

*’ blanks when transfer is complete

(=10 min)
OMS GN2 PRESS
C3 OMS ENG (two) — ARM/PRESS
WSB GN2 SUPPLY ACTIVATION
R2 BLR N2 SPLY (three) — ON

A/G VOICE CHECK

Simo Voice Check (Launch Config)
Voice check with MCC

Update Abort Winds Pad, ASC Flip
Book, and ALTM, 1-10 (if reqd)

NOTE
Cabin Press Reporting and vent vlv
closure may occur earlier or later at
LCC direction

REPORT CABIN PRESS
|3: BFS,SMSYSSUMM 1 |

CRT3,01 Report cabin pressure (two) to OTC
|3: BFS, GNC BFS MEMORY |

CLOSE VENT VLVS
L2 CAB VENT ISOL — CL (tb-CL)
VENT — CL (tb—CL)
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‘1: GNC GPC MEMORY 2: GNC 104 GND IMU CNTL/MON ‘
3: BFS, GNC BFS MEMORY

NOTE
At T-20 there will be a planned
10—min hold

TRAJECTORY UPDATE
vMCC for max rates and trajectory
config, 8-7

—20:00 OPS 1 LOAD (IDP Equivalent)
(-1:00:00)

1: GNC LAUNCH TRAJ 2: GNC LAUNCH TRAJ
1: GNC 0 GPC MEMORY

1: GNC FAULT

Report faults other than from unpwrd
equipment

CRT1 GNC, SPEC 99 PRO

NOTE
Gnd-controlled Fuel Cell purge

~18:30 C BFSTOOPS1
(~58:30)

|3: BFS, GNC FAULT |

CRT3 GNC, SPEC 99 PRO
06 GPC MODE 5 — RUN (tb—RUN)

CRT3 GNC, OPS 101 PRO

3: BFS, GNC LAUNCH TRAJ
3: BFS, GNC FAULT

Report faults other than from unpwrd
equipment

CRT3 GNC, SPEC 99 PRO
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|1: GNC FAULT

‘2: GNC LAUNCH TRAJ

[3: BFS, GNC FAULT

‘2: GNC 50 HORIZ SIT

‘3: BFS, GNC 50 HORIZ SIT

-17:00 P HORIZ SIT CONFIG

(=57:00)

ALTM — ITEM 9 +

PTI

TAL SITE (MCC)

RTLS SITE
PRI (MCC)
SEC (MCC)
TAC
RA
TAEM TGT
G&N
HSI
XEP
AIM

SPDBK
TAC
GPS
DRAG H
ADTA H
ADTA TO G&C
TAC
AIF_G

PASS ITEM BES ITEM

INH v

2(3,5) v40 2(3,5) V40
1 val 1 val
KSC 15 v3 KSC 15 V3
KSC 33 v4 KSC 33 V4
-59 v5 59 v5
blank V46

OVHD v6 OVHD v6
blank blank

NEP v7 NEP V7
NOM v8 NOM V8

(or CLSE) (or CLSE)

NOM v39

INH v20 INH v20
INH v43 INH V43
AUT v22 AUT V22
INH v26 INH V26
INH v29 AUT V28
DELTA v35

INH V48

1: GNC LAUNCH TRAJ

[2: GNC SYS SUMM 1

‘3: BFS, GNC SYS SUMM 2

E|N|[A

1-10

C CONFIG CONT ABORT YAW STEER
CRT1 VITEM5
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‘1: GNC LAUNCH TRAJ 2: GNC SYS SUMM 1 ‘

|3: BFS, GNC SYSSUMM 2 |

-16:00 P MPS He RECONFIG
(-56:00) _
R2 MPS He ISOL A,B (six) — OP
PNEU He ISOL - OP
-15:00 CONFIG OMS/RCS XFEED VLVS
(-55:00)
NOTE
OMS/RCS XFEED vlvs
reconfigured for launch by LPS.
At T-9 there will be a planned
40 min hold
WEATHER UPDATE (if reqd)
Update Abort winds, RWY and ALTM
setting
-9:00
(~-17:00) P CLEAR HARDWARE C/W MEMORY
C3 C/W MEM - CLEAR
-9:00 MS1
(~—15:00) Activate V10 Recorder
-9:00 ‘GO FOR LAUNCH:’ (All)
C2 EVENT TIMER - START
F7 vTIME ind — counting down
NOTE
GLS starts
-8:00 P CONNECTESS BUSES TOFC (GLS v @ T-7:24)
R1 ESS BUS SOURCE FC (three) — ON
-7:30 NOTE

Access arm retract

v'Seat in launch position
vVLES zippers and gloves
Cinch down shoulder harness and lap
belt
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‘1: GNC LAUNCH TRAJ 2: GNC SYS SUMM 1

-6:15

-5:00

[3: BFS, GNC SYS SUMM 2 |

|3: BFS,SM SYSSUMM 2 |

P APU PRE START (GLS v @ T-5:25)

R2 vBLR N2 SPLY (three) — ON
vPWR (three) — ON
VCNTLR/HTR (three) - A

vAPU AUTO SHUTDN (three) — ENA
CNTLR PWR (three) — ON
HYD MN PUMP PRESS (three) — LO
v APU SPEED SEL (three) — NORM

VOPER (three) — OFF

vFUEL TK VLV (three) - CL
vHYD CIRC PUMP (three) - GPC
vcb APU FU TK VLV ENA (six) — cl
APU FUEL TK VLV (three) - OP
vAPU/HYD RDY tb (three) — gray

= |If any tb not gray, consult *
* LCC before continuing =

P APU START (GLS v @ T-4:05)

R2 APU OPER (three) — START/RUN
HYD/| vHYD PRESS ind (three) — LO green
APU
R2 vAPU/HYD RDY tb (three) — bp

HYD MN PUMP PRESS (three) — NORM
HYD/ vPRESS ind (three) — HIl green
APU
R2 CIRC PUMP (three) — OFF
F7 vPRESS It — off

1-12 ASC/109/FIN



|1: GNC LAUNCH TRAJ [2: GNC SYS SUMM 1

-2:30

-2:00

[3: BFS,SMSYSSUMM 2 |

HTR RECONFIG

L2 FLASH EVAP FDLN HTR (two) — OFF

NOTE
Motion/Vibration may be felt in

crew module due to Main Engine

gmbl profile cks at —3:25 and
move to start at —3:10

CLEAR C/W MEMORY

|2: GNC FAULT

|3: BFS, GNC FAULT

Verify no unexpected errors
CRT2, GNC, SPEC 99 PRO
CRT3

|2: GNC SYS SUMM 1

‘3: BFS, GNC SYS SUMM 1

C3 C/W MEM - CLEAR
SUIT PREP

v Tabs/Visor — cl/LES O2 — ON

MS1 ICOM RCDR — ON (if reqd)
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MS ONLY

ASCENT PROCEDURES

2-1

ASC/109/FIN

BAILOUT
EGRESS



TAB TITLE BLANK ON THIS PAGE ONLY
TOP
MOUNT ON LEFT SIDE OF BACKBOARD FACING
‘BAILOUT MODE 8’

ASCENT FLIP BOOK
(EMERGENCY EGRESS)
r------------q

PRELAUNCH
MODE 1

PILE

TABS — RELEASE
VISOR — CLOSE /LOCK
] LESO2 — ON

§ GREEN APPLE - PULL

§ KNEEBOARDS - REMOVE

8 CoOLING - DISCONNECT
RESTRAINT — RELEASE

'PARACHUTE (four) — RELEASE

§ COMM — DISCONNECT

§ LES 02 — DISCONNECT

§ EGRESS SEAT

0 SLIDEWIRE BASKETS

'------------q

' POST LANDING
' MODE 5
!

TABS — RELEASE
' VISOR — CLOSE /LOCK
' LESO2 — ON
lGREEN APPLE - PULL
lKNEEBOARDS — REMOVE
'COOLING — DISCONNECT
'RESTRAINT — RELEASE
PARACHUTE (four) — RELEASE
=COMM — DISCONNECT
(G=SUIT CLIP — PULL)
' LES O2 — DISCONNECT
' PLT — PWR DOWN
l EGRESS SEAT
l SLIDE/ESCAPE PANEL

L------------‘
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r-------------

TOP

BAILOUT
MODE 8

q

L-------------

REPORT POSITION

MACH < .95, OPS 305/603
SB - AUTO; BF — AUTO
FLY 185-195 KEAS, ® = 0°
ABORT MODE - ATO
ABORT PBI — PUSH

P,RIY — AUTO

FLT CNTLR PWR (two) — OFF
~50K FT

TABS — RELEASE
VISOR — CLOSE /LOCK
LESO2 — ON

GREEN APPLE - PULL

~40K FT

MS3 — VENT CABIN
CDR,PLT SEATS — LOWER
KNEEBOARDS - REMOVE
COOLING — DISCONNECT
RESTRAINT — RELEASE
D-RING — UNCOVER

~30K FT

MS3 — JETTISON HATCH
COMM — DISCONNECT
(G=SUIT CLIP — PULL)
LES O2 — DISCONNECT
EGRESS SEAT

POLE - DEPLOY
D-RING — HOOK UP
BAILOUT

FB 2-3
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TOP
BACK OF ‘EMERGENCY EGRESS’

Jﬁ

PILE SYS FLIGHT RULES

RTLS TAL

BAILOUT
EGRESS

OMS — 2HeTKs
— 10X &1 FU TKs (diff pods)
— 20Xor2FUTKs

APU/HYD — Impending loss of all capability

CABIN LEAK - (-EQ dP/dT > .15)

CRYO — AllO2(H2)

X| X | XX | X[X[X

X| X| X[ X

2 FREON LOOPS | [Accum Qty (¢ and decr)
and/or Flow (1)]

2 MAIN BUSES | X

THERMAL WINDOW PANE X

NO COMM MODE BOUNDARIES

NEG RETURN (104) 8200 | 2 ENG BYD (104) 5600
PRESS TO ATO (104) 8200 ABORT TAL BYD (5)

PRESS TO MECO (104) 11100 | EO VI 1
SE OPS 3 BYD (109) 12000 | SE OPS 3 BYD (109) (5)[____]
SE BYD (104) 14100 | SE BYD (104) 6]
NEG MRN (104) 14600 m
SE PRESS (104) 16200 ABORT TAL BEN (2)

NEG BEN (104) 18500 | EO VI 1
LAST PRE MECO TAL 23000 | SE OPS 3 BYD (109) (12)[_]

LAST TAL SE BEN (109) @]

AML 23800 |1

LRB 24400 | 2 ENG MRN (104) 6300

BYD 24800
KIN 54300 ABORT TAL MRN (3)

AHS 25000 | EO VI ]
SE OPS 3 BEN (109)(11)[_]
SE BEN (104) @oC_]
SE MRN (109) )] I
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R180

TOP

ASCENT PROCEDURES
LVLH

.83M
1.12M

VPe o 72%
vV Pe —» 104%

Pc<50+5s

3:00

* ok Kk Kk kX

Vi = [13.6K]

MECO
MECO+20 s

MM104+2 s

HOOK

VSRB SEP (Backup AUTO SEP 2:21)

vTMECO

« 1f NOT STABLE (10 sec): *
+  NO COMM — CSS & MAN THROT =

Close suit 02, open visor
vEVAP OUT (T < 60)

If systems ABORT reqd:

RTLS at 3:40 or

TAL select prior to 23000| (BYD GO)
or [18500] (BYD N/A)

* ok ok ok

Otherwise manual MECO [23700] (BYD GO) *
or AOA (BYD N/A) *

vRoll Heads Up
* If Man Throttle (3 eng):

If 1 eng:
TRAJ| VSERC ON

* % K ok X K ok

vV = [26114]

VET SEP

If ‘SEP INH':
ETSEP - MAN

If rates > .7, .7, .7:
Null rates
ET SEP — SEP
If rates< .7, .7, .7:

* ok ok ok K K X X

If HA > [287]:
+X xlation for 11 sec
vVTGTS
vVASC PKT for failures
If OMS 1 not reqd:
OMS ENG (two) — OFF
Goto POSTOMS 1

FB 2-5

Man Shutdn at [25990

OPS 104 — PRO (VBFS 104)

Assume feedline fail

* % * ok X

When MPS PRPLT = 2%: .,
MAN THROT, P; - 67% «
Man Shutdn at C/O mark «

* ok ok ok K K X X

ASC/109/FIN 1
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ASC

TOP
BACK OF ‘ASCENT PROCEDURES’

PILE OMS 1 TARGETING

OMS 1 not reqd for Direct Insertion
w/Nominal MECO
(See OMS 2 Targeting)

FB 2-6
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TOP

STS-109 OCF CY

HOOK
OMS 1/2 TGTING
OMS 1 TIG:
TTA=2
[ =]
Vi 249 25.6
% OMS
DUMP ONE 60 333
TIME SI?3E_ FULL DUMP = 33.8%
6:53 — T
B 36
6:30
_ 40 TAL
6:00 — PEG 7
] 44 . HP->105
5:30 — ax _
1 4 T TTA =1
5:00 — 52 @
4:30 56 —HH+ AOA-S/H{ H
- 1+ AOA-S I DI
400 — 60 f H >
330 ] 64 ;
— _: I
3:00 — 68 R
o] 72 TN
R - 1 aTo) I
200 — e MIN HP o
7] 80 (85 NM) R <C
1:30 — - HHHHHT
R 84 H S
100 — WHRHE
. - % = N~ INEN ATO/ :: é o<
7 INEE ITTR™ 11
030 | s2+3HHAS S i ATO HHS SH-
7 4 < < o © f (O
7 06 [N QA 8] N AN
- % - ‘ NO DUMP = 96.29 ﬁ
2 OME 274 =96.2% NOM/ 334
-310 -219 16 315
L A L O A RO B A W
=300 -200 -100 0 100 200 300

-350 -250 -150 -50 50 150 250
CURRENT HA-+HP
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OMS 1
TGTING

TOP
BACK OF ‘OMS 1/2 TGTING’

PILE OMS 1 BURN

* |F TIG LATER THAN MECO + 6 min:
*  MECO + 4 min: vBDY FLP pb — It off (MPS dump complete)
* vMCC for APU shutdn (if time permits)
» FEEDLINE FAIL:
* If TIG>MECO + 6 min:
* TIG-1:30 or MECO + 6 min (whichever comes first):
* ET SEP — SEP >>
» If TIG < MECO + 6 min:
* MPS PRPLT DUMP SEQ — STOP
* TIG-1:30: ET SEP - SEP
* Post ET SEP —Z xlation:
* MPS PRPLT DUMP SEQ - GPC
» 1 OMS ENG FAIL and AVTOT > 500:
Burn good OMS + I'cnct both OMS to RCS, THC +X at TIG

DAP - AUTO/DISC
MNVR — BURN ATT (VINRTL)
OMS XFEED (four) — OP
vCNTLR PWR (two) — ON
vOMS ENG (two) — ARM/PRESS
Note AVTOT i | | L ]
—:15 EXEC
:00 TIG; start watch (VPg, AVTOT, ENG VLVS)
* OMS ENG FAIL:
Failed ENG - OFF
If AVTOT < 500:
At QTY = 5%, good OMS TK ISOL (two) — CL
If AVTOT > 500:
RCS XFEED (four) — OP
RCS TK ISOL (six) — CL
THC +X
At first QTY = 5%, good OMS TK ISOL (two) — CL
At second QTY =5%, THC — Release
RCS COMPLETION:
Interconnect to either
OMS that was ENG FAIL
THC +X (OMS% vs RCS AV)
OMS TK SW (if reqd)
CUTOFF
+:02 OMS ENG (two) — OFF
Trim inplane X,Z residuals < 2 fps
OMS XFEED (four) — CL (VRCS straightfeed)

* ok Kk k k Ok K X ok ok Ok X * *

*
*
*
*
*
*
*
*
*
*
*
*
*
*
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TOP

HOOK

OMS 1 BURN MONITOR
OMS TEMP* L R
FUINP = [221]| OMSENG FAIL
< [ 200 | OMSENGFAIL (PRPLT FAIL if 1 Pod Feed)
or NoFUINP
OMS PC* & OMS | (BFS: Vaccel)| OMS ENG FAIL

OMS OX/FU TK P (VENG IN P)
OX/FU LOW

OX & FU HIGH

He PRESS/VAP ISOL (two) — OP
If aff TK P notincr:
He PRESS/VAP ISOL (two) — CL
At Good OMS Qty = 5%
OMS XFEED (four) — CL

He PRESS/VAP ISOL (two) — CL
OMS XFEED (four) — CL
Cycle He A(B) to maintain TK P 234-284

OMS He TK P LOW
(V' lomsivps)

6} He P < 640
OMS XFEED (four) — OP
Aff OMS TK ISOL (two) — CL
At Good OMS Qty = 5%
OMS TK ISOL (four) — OP
XFEED (four) — CL

OMS N2 REG P HIGH or LOW

OMS ENG - ARM

OMS N2 TK P LOW

AtN2 TKP <470: OMS ENG - ARM

(V' [oms/vps])
OMS GMBL PRI fail L(R) OMS GMBL — SEC (twice)
" SECfail | IfhighRCSusage: OMSENGFAIL
GPC 1(4) & aff GPC PWR — OFF

Burning OMS aff

If SEC GMBL avail:
aff MDM FF 1(4) — OFF, ON
L(R) OMS GMBL - SEC (twice)

2 FAs lost v MAN SHUTDN
1/0 ERROR FA 1(4) L(R) OMS GMBL — SEC
| WORESET(ifrecov: BFSIORESET)
If high RCS usage: OMS ENG FAIL
2FAslost |VMANSHUTDN
BCE STRG D I/0 RESET (if recov: >>)
1(4) | IfhighRCSusage:

L(R) OMS GMBL - SEC (twice)

1/0 ERROR PCM

Ol PCMMU PWR - 2(1)

*1f XFD, BLDN, or sensor fail, monitor ENG IN P for off-nominal performance

FB 2-9
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TOP
BACK OF ‘OMS 1 BURN MONITOR’

OMS 1
BURN

PILE
OMS 2 TARGETING
(DIR INSERTION)
FAILURE OMS 2 TARGET
OMS - 2N2TKs PEG7;: TTA=1
(Perform burn Single| CUTOFF HP =[85]
OMS Eng)
— 1or2 OMS ENGs
— 1HeTK
— 1 PRPLT TK
EPS - MNA&B,MNB &C
MNA & C
ET SEP

OMS - 20Xor2FUTKs |AOA
— 10X&1FUTK
diff PODs
— 2HeTKs

2 FREON LOOPS [Accum Qty| AOA
(¢ and decr) and/or Flow (1)]
2 H20 LOOPS
CABIN LEAK
(-EQ dP/dT = .08)

APU/HYD - impending loss |AOA
of all capability

CRYO - All 02(H2) AOA

OMS

He % He %

4800 96.1 |2560 40
4560 90 2160 30
4160 80 1760 20
3760 70 1360 10
3360 60 960 0
2960 50
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TOP

ATO
NOTE

HOOK

These tables apply only after ATO OMS 1 burn

(ITGT = (1), AOA to[EDW]). Assumes OMS and ARCS deorbit
DUAL POD - OMS REQUIRED
Includes 9.1 % Unusable (4.6 % per pod) 5
POST [ATO OMS 2 & MINHP OMS 2 & | AOA STEEP | AOA SHALLOW |
OMS 1| STEEP D/O SHALLOW D/O D/O BURN D/O BURN 8
HP | BURN (%) BURN (%) (%) (%) pt
95 35.6 14.7 335 23.7 =
90 37.5 13.6 31.8 21.9 s
85 39.1 13.3 29.9 19.9 e
80 40.4 14.2 27.7 17.5
75 41.7 15.6 25.7 15.5
70 42.8 16.9 23.7 13.4
65 43.6 18.0 21.7 11.5
60 19.2 20.1 9.7
55 9.1
SINGLE POD - OMS REQUIRED
Includes 4.6 % Unusable
POST [ATO OMS 2 & MINHP OMS 2 & | AOA STEEP [ AOA SHALLOW
OMS 1| STEEPD/O | SHALLOWD/O | D/O BURN D/O BURN
HP BURN (%) BURN (%) (%) (%)
95 31.0 10.2 29.0 19.1
90 32,9 9.0 27.3 17.3
85 34.6 8.7 25.3 15.3
80 35.9 9.7 23.1 12.9
75 37.1 11.0 21.1 10.9
70 38.3 12.3 19.1 8.8
65 39.1 13.5 17.2 7.0
60 14.6 15.6 5.1
55 4.6
OMS BLOWDOWN
LEFT OMS GAGE QTY (%)
30 40 50 60 70 80 90
| | | | | | ||
L L L L
31 27 23 19 15 11 7
30 29 25 21 17 13 =]

LEFT OMS BLDN EQUIV (2%)

FB 2-11
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TOP
BACK OF ‘ATO’

PILE RTLS CDR

OMS 2
TGTING

Abort initiated:
After 2:30 (2 eng)
At 3:40 (3 eng)

ABORT RTLS
* NoO joy: *
+ OPS 601 PRO *
vGUIDANCE STATUS on RTLS TRAJ WINDS
Expect PPA when GUID % to go = 0 50K
« If GUID ‘INHB": . 38
+ VUNCONVERGED GUID TABLE * 28
* MAN PPA per PRPLT * 20
* REMAINING * 12
« After GUID CONVERGE: * 7
* PR/Y AUTO/AUTO THROTTLE =
After PPA: VBFS ITEM 1 (*) 1
vBugs, Vye|, Waypoint 1 SURF
Pitchdn (3 = 0°,a = —2°) SPDBK @ 3000 FT
————————— MECO -—————— MECO———————————-

ET SEP (MECO + 16 sec) |
vMM602 (o > 10° and SEP + 10 sec)
vP,R/Y, SPDBK, BDY FLP — AUTO

o = 50° until ~ 1.8g, maintain 2.2g

Adjust seat

320 Vvavs Mach

AIR DATA PROBES (two) — Deploy (vHeat)
vRUD, AIL TRIM
vSPDBK - 65%

L HUD PWR — ON

I v

o |

= <T
N w
N

* [fM < 2.5, P CSS for ADTA to G&C incorp *

0 Ensure ADTA to G&C else THETA limits
9 P,R/Y — CSS, vSPDBK CMD vs POS
VNWS - 1
Lock Inertia Reels
POST LANDING: ENT, POST LDG

M
M

2
0
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TOP

RTLS PLT HOOK
If CSS: Man THROT
Man MECO
VP =104% (2 eng)/69% (3 eng)
vDUMP
UNCONVERGED GUIDANCE TABLE
ENG OUT OUTBOUND PITCHAROUND FLYBACK
INITIAL 6 at % (8°/sec) INITIAL 8
Liftoff 60° 44% 64°
:30 56° 47% 63°
1:00 57° 47% 63°
:30 56° 48% 62°
2:00 49° 51% 61°
:30 42° 51% 52°
3:00 38° 52% 50°
:30 34° 53% 48°
4:00 Last RTLS 52% 46°
vVPc at PPA + 20 sec
* If Pc =104% (2 eng): *

* MAX THROT - ITEM 4*
Pitchdn:  vPg - 67%

o —— MECO ———————- MECO - —\——————————— — ——
| KEAS =77 vSPDBK - 81%
- vET DOORS - Closed and latched (MECO +1:30)
vET SEP, SRB SEP - AUTO
Adjust seat
vTACANS, INCORPORATE
* |f KSC TACAN Fail: *

* TACAN Ch 73X (OMN), ITEM 5 EXEC *

vAIR DATA, INCORPORATE
MM603 HYD MPS/TVC ISOL VLV (three) — CL
— (hold 5 sec) vtb — CL

H = 85K MLS (three) — ON
If Rwy 33(15): MLS CH (three) — 6(8)

/0 RESET <
=27 R HUD PWR — ON =
=0.9 vR FLT CNTLR PWR — ON

Lock Inertia Reels
0.7 VLG EXTEND ISOL VLV - OP
10K vBDY FLP - TRAIL

LES Visors — Down
POST LANDING: ENT, POST LDG

T <L
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RTLS

PILE

*LO XRNG

Vi = [15.4K]

MECO
MECO+20 s
MECO+37 s

TOP
BACK OF ‘RTLS PLT’

TAL CDR
If V, >123000] manual MECO |23700|, go to post MECO

ABORT TAL
V'SITE & RWY (PASS/BFS), VHDG

SITE RWY TACANS ITEM5 MLS| LENGTH
2 |BEN 36/18 BEN 108 MAK 80 (DME) | 6/— |13720/12720
3 |MRN 20/02 | MRN 100 AOG 23 6/— | 11929/11729
4 |00Y 36/18 | BYD 121 YE 78 (DME) —I— 10647
5 |BYD 32/14 BYD 121 BJ76 (DME) 6/— | 12016/11816
7 |AML 01/19 CVS 100 (DME) | CVS 100 (DME)| —— 9728
8 |GDV 03L TGN 103 — - 9827
LRB 04 — ROB 85 (DME) | — 10000
9 |KIN 24/06 BZ 78 (DME) BZ 78 (DME) —/— | 14422/11812
10 |AHS 18/36 HSV 87 HSV 87 —/—|12256/12821
11 |*BEN 36 BEN 108 — 6 13720
AAT 02 - TMS 72 (DME) | - 10870
12 |*BYD 32 BYD 121 — 6 12016
GSA 29 - RKL 20 - 11786
13 |[*MRN 20 MRN 100 — 6 11929
MCO 18R - TTS 59Y - 11204

* |f second eng fails: [TRAJ|V'SERC ON *
* G50]V'SITE (VRedes card) *

v'Roll Heads Up

BFS — C/O BUG (V,-24.0K)
VET SEP, VAUTO -Z TRANS
v'MM104
Abort TAL (if reqd)
|G50| V'TAL Site selected

post—-MECO TAL, V'Site; HI/LO Energy (TAL PLT)
vB>15°Y = 0=*30°% RATES < .5°/sec

PASS, OPS 301 PRO (V'304)

x Nojoyin 68 sec: BFS — ENGAGE «
» BFS, OPS 301 PRO *

vRoll Heads Up

BFS, OPS 301 PRO (v304) WwINDS |
VSITE, RWY, TACAN S0k y }
S/B & ALTM (PASS/BFS) 7 |
vBUGS, HDG, RANGE, a = 43° gg ;
* Low energy: |TRAJ|ITEM 3 (Lo Energy ENA) * 20 /
* If MECO V; <|21.2K]: 12 /
* Pitch — CSS, o = 40° * 7 /
* At H = 400: AUTO * 3 /
* If 42/man 37: Pitch — CSS ata =37° * 1 /
* Pitch — AUTO at end of 2nd pullout * SURE /
V=10 vVSPDBK - 81% SPDBK @ 3000 FT
V=7 Go to ENTRY MANEUVERS ALT | | |
(Cue Card)
AIM PT
SPDBK
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vOMS DUMP

TOP

TAL PLT HOOK

* If second eng fail: *
MAX THROT (if reqd) *
DUMP ARM, START *

If OMS He PRESS < 2K: DUMP STOP *

*

* Ok kX

Failed ME SHUTDN pb (two) — push

vAUTO THROT

* |f second eng fail or Stuck TAL: *

*  When MPS PRPLT = 2%: *

* MAN THROT, P; - 67% =

* Man Shutdn at C/O mark x

——————— MECO -— BFS - C/OBUG (V| ~24.0K) ~—— MECO-——F———"———
* If first SSME out at Press to ATO, subtract 200 fps*
21.6 22.3 23.8
ANL(7) ]
22.3 22.9 24.1 24.8
NN 5o V77777
HA+HP> 2
22,9 232 23.4 24.4 AOA-S s
|<—‘ 9
24.9
Lo-Energy ENA (42/31) 248 AOA-S
Lo-Energy ENA (42/man 37) AHS(10)
D AUTO (43/40) 24.8 D 25.0
Hi-Energy (V, in KFPS)
——————————————————————— MM304 - ————m————————————~—
vOMS DUMP

vET DOORS - Closed and latched (MM304 +1:30)

HYD MPS/TVC ISOL VLV (three) — CL

(hold 5 sec) vtb — CL

*

V=7

MLS (three) — ON (vchannels)
/O RESET
Go to ENTRY MANEUVERS (Cue Card)

* If RCS < % either side: *

AFT RCS INH, ITEM 13 EXEC *

HI-ENER
TAL
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TOP
BACK OF ‘TAL PLT’

PILE HIGH-ENERGY TAL CDR

MM104 ABORT TAL
vTAL Site Selected |
V@ >15° Y = 0° + 30°
PASS, OPS 301 PRO (v304)

—————————————————————— MM304 ~————————————————
VVREL
VREL ROLL| ALPHA
(CSS)|  (CSS)
VREL = 23,400 180° | 80° (8 = 280°)
22,900 < VREL < 23400 | 180° 55°
VREL < 22,900 0° 55°

H=-200: If Alpha = 80°, push to Alpha = 55° (8 = ~305°)
H=-700: Roll Heads Up, maintain Alpha = 55° |

H=-5001 R/Y — AUTO (vRoll toward site)
Limit roll to 90° until V = 6:
TRAJ Roll CMD > 90° R/Y CSS @ 90°
< 90° R/Y AUTO

Orbiter bug When commanded drag (<2) < 40: |
below upper Pitch down at 0.5°/sec, center pitch needle,
line P — AUTO

V=6 If energy still high:
Pitch down at 1°/sec, center pitch needle,
P — AUTO

Go to ENTRY MANEUVERS (Cue Card)

TAL
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TOP

HIGH-ENERGY TAL PLT HOOK
Q
€3
=m
o
—————————————————————— MM304 ~————————————————

BFS, OPS 301 PRO (¥304)
VSITE, RWY, TACAN, S/B, ALTM
(PASS/BFS)

vBUGS, HDG, RANGE

vVET DOORS - Closed and latched
(MM304 +1:30)

BYD

* *

Guid Init; * |f no comm & Commanded Drag (<) =|_40 ,*|

(E?A\; i 28; 8 . Select [LRB 04](Site 8, secondary)

V=19 HYD MPS/TVC ISOL VLV (three) — CL
(hold 5 sec) vtb — CL

V =10 * fRCS < % either side: *
* AFT RCS INH, ITEM 13 EXEC *

V=10 vSPDBK - 81%

V=7 MLS (three) — ON (Vchannels)
/O RESET

Go to ENTRY MANEUVERS (Cue Card)
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Jﬁ

HI-ENER

TAL

TOP
BACK OF ‘HIGH-ENERGY TAL PLT’

PILE POWERED BERMUDA
MAX THROT
vADI (two) — REF
vBOREF - 60°, Yaw - 45°
vRoll to Heads Up
Select TARGET and TACAN
When EAS > 4 and incr:
vYaw to course pointer
vPitch down at 3°/sec
vMECO, ET SEP
ET SEP
+8s: CSS, pullto a =58° at4°/sec, AUTO
vMM602 (BFS, OPS 602 PRO)
Go to BERMUDA ENTRY
2EO BERMUDA (28.5°)
VELOCITY (Vi) SITE | LOCATION RWY TACANS
*~7.2 — 9.4 (no yaw) 6 |BERMUDA |BDA 30 BDA 86 (DME)
9.4 — 12.2 (yaw) BDA 12 BDA 86 (DME)

*Probable bailout region

3EO BERMUDA (28.5°)

MM602
VEL (Vrel) SITE | LOCATION RWY TACANS
*SRB SEP - 181 6 BERMUDA | BDA 30 BDA 86 (DME)
BDA 12 BDA 86 (DME)

*Probable bailout region

FB 2-18
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TOP

BERMUDA ENTRY HOOK
If 3 EO BDA OR 2 OUT SECOND GREEN:

Select TARGET and TACAN
BFS, OPS 602 PRO

VERT SIT| VITEM 1 (ENA)

Before NZ Hold:
RHC/PNL TRIM — ENA
If M <5, VAIL/IRUD TRIM
Expect 20° < a < 58°

Nz Hold:
Expect prebank = 20° if TGT Nz < ~3.3g and AAZ > 20°

At H = -600 1 expect initial bank 2xAAZ (70° max)

If E/W = STN, expect bank = 70° until AAZ increased to 30°
past site, then 2xAAz

'G50|VTACANS, INCORPORATE
M < 5,and g <2: ADTA PROBES — Deploy

INCORPORATE Air Data ASAP
vSPDBK, SHORT FIELD (ITEM 39) if reqd

M =3.2: YOPS 603
Select UHF-G T/R

NO COMM BDA LNDG CRITERIA
@H = 70K, VRange:

* |f 28 NM > Range > 54 NM: *
*  Goto BAILOUT *

Go to RTLS (enter POST-MECO M = 2.7 step) or BAILOUT

FB 2-19 ASC/109/FIN
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PWRD

BDA

PILE

RTLS DUMP

TOP
BACK OF ‘BERMUDA ENTRY’

RTLS/TAL DUMPS

Abort Select

Pre
MECO

83| :00
Quan/Side

OMS >

«—— 24/10 RCS (from OMS) — |
(If INCNCT ‘ENA)

2+10jets 2+ 24jets 2oms

MM602 +:20 MM602

Post
MECO

TAL DUMP

‘03 3(1|3 210|6 5(5]|8| sec

FRCS
4 +X RCS—» Null Dump —

:00 olo|o|l sec:00 0|2

5| sec

Abort Select

Pre
MECO

714 :00
Quan/Side

MM304
(AUTO
START)

83

OMS >

«— 24/10 RCS (from OMS)
(If INCNCT ‘ENA)

03 [218]0 1|84 5(0|0] sec

2+10jets 2+ 24jets 2 oms

2 OMS
€ (IfINCNCT ‘ENA) — ™|

24/10 RCS (from OMS)
(If INCNCT ‘ENA)

2 OMS
[« (1f INCNCT ‘INHY) ——>
4 +X RCS

Quan/Side ﬁ (If |NCN)CT Aﬂ NZ >.05Gs NZ>.05Gs
‘INH’ or

:00

MM304
(AUTO

START)
:00

or

:05 :07 115 :20 211 o 112 %
FU FU
FRCS MM304 & MACH 9
Null Dump—» 4 +X RCS —»
0 9 0 :00 1 2 0 sec
FB 2-20 ASC/109/FIN
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TOP

ASSIST/ATO/ [G51 | DUMPS HOOK
ASSIST DUMP
< MM103 +:10 2 OMS
0|0
Quan/Side
. sec
ATO DUMP
e 2 OMS
Abort Select
| < 20MS ————»
Pre 24/10 RCS (from OMS) —»
MECO (If INCNCT ‘ENA)
:00 :03
a
6|1 2132 1{5]|3 4113 sec 0:8
Quan/Side 2+10jets 2+ 24 jets 2oms EU
DUMP
Pre
MECO 20MS ————¥
DUMP ARM, «— 24/10 RCS (from OMS) — .
START (If INCNCT ‘ENA) MECO
or
:00 :03
813 3|14 210\7 5|61 sec
Quan/Side 2+10jets 2+ 24jets 2oms
MM602 24/10 RCS
4 +X RCS (from OMS) 4 +X RCS
DUMP <« (from OMS) »{« (If INCNCT —»{ [¢—— (If INCNCT ¥
ARM (If INCNCT ‘ENA’) NZ > NZ > ‘ENA)
STAR’T ‘ENA) 0.05Gs| | 0.05Gs
or 0/{0]|0
211|%| FU sec
|< 20MS —— >
4 +X RCS
NZ > 0.05G
< T (f INCNCT ‘INH) > A
:00 :03 :05 :07 ololo 112 1%
sec FU
FB 2-21 ASC/109/FIN
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TOP

BACK OF ‘ASSIST/ATO/| G51 DUMPS'’

PILE

ABORT
DUMPS

Yaw to L until 2:30

Then @ uphill
or @ if TAL

V/ TAL HDG

BYD | 358/002
BEN | 022/338

MRN

WPT 1 Yaw

RTLS/TAL 2N

PPD

Idle & Pitch DN to
horiz (& -2)

Man MECO @ C/O Tic

Hold FWD stick till SEP

Zero B
TGTH = +800
@ PPD
Post SEP
Pull to ¢ =50
TGTNz-~ 229

POWERED CSS

UPHILL/TAL CSS
MAN THROT

(If MET < 1:30, engage BFS)

Max H = 400 - 420K
for early TAL

- -

Man MECO @ BFS C/O Tic
H

If TAL: H=+100

M > 20 Work +H

Roll heads up @
uphill

154 JTAL

If CSS: Man Throt
Man MECO

Idle @ 2%
or
C/O bug alive
39
Throt

Incr 6 ~ 10°if 1 eng fail

RTLS CSS
MAN THROT
Post PPA
2eng = 100%
3eng = 69%
H control

Use f then
Throttle

-1200 max
neg. H

VPRPLT

if < 26% (-60 sec)
or < 18% (Vrel=0)
throt up

PC < 50
Hands off

| 1eng @ 104 = 4%/min. |

(If MET < 1:30, engage BFS)

Pre PPA
2eng =104%
3eng = 69%

0 vevof

PPA on PRPLT
Rate Hi
8°/sec

v/ Rate Med

AFTER ABORT
Fly RTLS FB
Outbound

0

/151 Stage use 9 on ASC
Cue Card +3°if 1 EO

If CSS: Man Throt
Man MECO

FB 2-22
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MS ONLY

ASCENT CUE CARDS

2-23

ASC/109/FIN

ASC CUE
CARDS



ASC CUE
CARDS

MS ONLY

ASCENT ADI - NOMINAL

TIME 6 H

H

<
0:30 67 649 9K ©
050 61 981 26K &
1:10 53 1423 50K O
1:30 38 1881 83K &
1:50 30 2188 124K T
HOOK
VELCRO
HOOK:
60 40 20 O [VELCRO
%PRPLT REMAIN |
-STAGING-
vi 6 H H
6 21 1886 191K
7 17 1399 258
8 14 1032 299
9 12 739 324
10 10 502 340 <«
12 7 158 355 <
14 5 48 356 O
16 26 -110 354 %
18 24 -126 350 I
20 22 51 348 O
22 20 97 348 %
24 19 304 352
26114 14 601 367

2-24
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MS ONLY

ENTRY ALPHA

VR Oref

R H Href

Rref

25
24
23
22
21

40
HI 40LO
43 40 37
43 40 37
43 40 37

4296
2762
2255
1871
1572

400
247
238
231
226

-43
-59
=77
-98

L62

R85
74
67

20
19
18
17
16

43 40 37
43 40 37
43 40 37
43 40 37
43 40 37

1339
1153
999
874
771

218
211
204
197
191

14
-134
-156
-174
-184

61
61
61
62
63

KSC 15

MAX T/D
M @
3 17
2 15
1 12

ASC-14b/109/A,E/A

Y G G ey
Ol= N WO

(109 OCF CY)

43 40 37
43 40 37
43 40 37
43 40 37
42 39 36
41 38 35
39 36 33
37 34 31
33 30 27
30 27 24

688
615
547
484
424
374
325
276
230
183

185
179
175
17
165
161
156
148
139
128

-198
-126
-136
-151
-196
-174
-206
-239
-267
-273

64
63
61
58
56

R50

39
38
39

26 23 20
2320 18
19 16 15

142
107
74

115
103
88

-275
-263
-248

L39
35

H

- =N PNWRUON®©

14

13

10
8

61
50
39
27

81
74
65
50

2-25
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ENTRY MANEUVERS

FLIGHT
CONDITIONS MANEUVER
VLVLH ATT
EI-5 GNC, OPS 304 PRO
* |f PREBANK, R/Y — CSS =
* Rollat1°/secto [ [ +*
* Maintain PREBANK +5° =
If previous OMS OX TK or He TK or RCS OX TK
leak: [G51]VENT DOORS - OP
PTI — ENA at EI-5 when applicable
g=1 (AOA) HYD MN PUMP PRESS (three) — NORM
‘Guidance CLOSED LOOP GUIDANCE :
Box' @ * If PREBANK: P,R/Y — AUTO*
q38 Begin AIL trim monitoring
or
D B
D=11 vDRAG H (FORCE if editing)
V = 19K vMPS/TVC ISOL VLV - CL
V = 15K vNAVAIDS (/0 RESET if reqd)
* If ELS: UHF MODE - GT/R*
V =12K RAD BYP VLV MODE (two) — AUTO
CNTLR LOOP (two) — AUTO B(A)
V = 10K vSPDBK to 81%
AAz=105° | FIRSTROLLREVERSAL [ [ [ [ [ ]
ENT-6a/E/L
MS ONLY 2-27 ASC/109/FIN




FLIGHT
CONDITIONS MANEUVER
V=7K V' TACAN status
V=sK ADTA PROBES — DEPLOY (¥ HEAT)
- Begin AIL and RUD trim monitoring
v,
M=27 APUS

HUD PWR (two) — ON

* |f M <2.5; P CSS for ADTA to G&C incorp *

M=2.0 Ensure ADTA to G&C else V' Theta limits
M=0.9 P, R/Y — CSS asreqd
V' SPDBK CMD vs POS
VRELTCNTLR = ON  yaxn, [ [ [ ]
Lock Inertia Reels
M=0.7 VLG EXTEND ISOL VLV — OP
h =15K vVMLS
h=10K VA/L, TABS/VISORS — CL/LES O2 — ON (KSC)
MAIN GEAR TD VSPDBK — 100%
DEROT INIT DRAG CHUTE pb (two) — ARM,DPY (simo)

SRB SEP — MAN/AUTO and depress pb
v Auto Load Relief
VHYD BRAKE ISOL VLV (three) — OP

NOSE GEAR TD

0.25-0.3Gs MAX
8-10FPS2  ,/~—————— \
NO BRAKING ; \<02Gs
BEFORE MIDFIELD J \\\ <6 FPS?
L L 1

f f f
NwTD S140KGSLKBED g5y ReMAINING 40KGS  STOP

140 KGS CONCRETE 2 140 KGS ——

> 140 KGS ———
V =60 KGS DRAG CHUTE JETT pb — JETT
STOP Go to ENT C/L, POST LANDING PROCEDURES
MS ONLY 2-28

ORBITER XWIND LIMITS
10° 20° 30°

30
25
WIND 40°
ANGL
20
BN L
15
1A
10
[
5
N e
0 %S}d\) N
-5 100°
.Xl( 110
-10
120°
15
170°160° 150° 140° 130°

Enter chart using
max Gust Velocity
50K /
38K
28K
20K
12K

[
=
—

SURF| /
ENT-6b/E/P

ASC/109/FIN
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CONT
ABORT

CONTINGENCY ABORT

Low Inclination

Pc < 50 +2 sec:
VET SEP
VRoll Hds Up
(& Yaw if MM601)
v MM602

When EAS < 25 or Incr:
VET SEP

BDA ENTRY

VET SEP

v MM602

V/Pitch Dn at 3°/sec

V/Pitch Dn, then Up

BDA ENTRY

TOP
28.45°

30OUT FIRST __ SRBSEP 3 OUT SECOND @ 3 OUT BLANK AOA-s
BILE [TRal SERC - ITEM6 () ME SHUTDN pb (three) — push IME SHUTDN pb (three) — push ll
VEL- ME SHUTDN pb (three) — push | |A2LW0) ~ REF
CRO OMS He PRESS (four) — OP [TRAJ) VCONT REGION TAL ——MECO

ADI (two) — REF - T

[TRAJ VCONT REGION

FROM 2 OUT

Vo —-20 Vo >60°
(~125°)

VB — 0° (£3°)
VET SEP

[V'Roll, Yaw Hds Up
[V MM602

D) BpaENTRY

20UTFIRST 3P 2 OUT SECOND of§3 2 OUT DROOP st TAL
[TRAJ SERC - ITEM6 (*) | [TRAJ VSERC ON [TRAJ VSERC ON

Failed ME SHUTDN pbs (two) — push
| When H > 70K:

[TRAJ ABORT - ITEM 2 (*), 4 ()
ABORT RTLS
ADI (two) — REF
If Yaw — Powered BDA
[TRAJ] VCONT REGION

[TRAI ABORT - ITEM 2 (*), 4 (*)

ABORT RTLS
Failed ME SHUTDN pbs (two) —

pus|
ADI (two) — REF

If Yaw — Powered BDA
VCONT REGION

f>1330

POST SRB SEP:
VOREF — 0°, Roll Heads Up
When H negalive:
Vo — -2° MECO, ET SEP
VPitch Up
v MM602

LH ENTRY]

12/3RTLS

loax] BDA

f <1330

VOREF — 100° (or 0° — 100°)
VRoll Hds Up
When EAS > 10 and incr:
VPitch Dn at 3°/sec
vVMECO, ET SEP
VPitch Dn, then Up
v MM602

LN BDA ENTRY

[G51] MAX THROT — ITEM 4 (*)
DUMP — ITEM 6 (*), 7 (*)

Failed ME SHUTDN pb(s) — push

ABORT TAL

[GB0] LO XRNG TAL Site

[TRAJ VDROOP ALT

fecceccccccccccncan -

1G0 1o 2OUTSECOND_ _ __ . s

When MPS PRPLT = 2%:
MAN THROT, Pc — 67%
Man Shutdn at C/O mark

TAL - —-MECO--

12/3 TAL
BYD(5) BEN(2) MRN(3)

STUCK MIN | sTuck FirsT | |

I |I STUCK TAL I

STUCK RTLS
THROTTLE v ¥
+1 ENG OUT MAN THROT, [G51] MAX THROT — ITEM 4 (*)| |[GB1] MAX THROT — ITEM 4 (*)
Css [Gs0] vVTAL site
ABORT RTLS, ADI (two) — REF
Push to O6REF = 90° ABORTTAL
PILE Fly roll, yaw needles ¢
VEL- When 6CMD > 90°: TAL
CRO PR/Y AUTO
THROT AUTO
ASC—4a/109/A/A | When 6REF > 100°: =) RTLS
ADI (two) — LVLH




NOT FLOWN

CONTINGENCY

ABORT
PILE

ENTRY/MM602 Hes
VERT SIT| INH ECAL —

ITEM 1 (INH)
Before NZ Hold

RHC/PNL TRIM — ENA

If M <5,
vV AIL/RUD TRIM
IfM < 3, S/B=65%

Expect 20 ° < 0 < 58°
After NZ Hold (NZ < 29)

M < 5, ADTA PROBES - Deploy
Monitor — M /a

(M2 - 1: 6=0°by M=.95)

M

oo |6 s os

a | 40 |35|26|18| 12
V' Air Data
Incorp Air Data ASAP

Select UHF-G T/R

BAILOUT

When M = .95:
P,R/Y CSS
OPS 603 PRO

Go to BAILOUT

ASC-4a/109/A/A
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RTLS CONTINGENCY

Low Inclination TOP
28.45° BACK OF ‘CONTINGENCY ABORT’
PILE 3 0UT COLOR BLANK 3 OUT BLANK
VEL— I| ME SHUTDN pb (three) — push
CRO ME SHUTDN pb (three) — push
[TRAJ]V CONT REGION
RTLS ——MECO——
EAS =9 EAS = 25
YELLOW
When EAS < 25 or incr: V/Pitch Dn at 3%sec Vo, -2° Vo> 60°
VET SEP ET SEP (~125°, ADI flip)
R V'MNVR (ADI): V'Pitch Dn 78 0° (13
Pre PPA (REF) — Roll, Yaw Hds Up V' MM602 JET_)SEP(* )
PPA to Vrel 0 (REF) — Yaw, Roll — =09 Vpitch MNVR
T Post Virel 0 (VLVLH) — Pitch Dn MII\/(1:602
L V' MM602
L} ENTRY
S ENTRY
. . Fne 20UT
2 OUT COLOR  H<+100 I H>+100 2 OUT RED COUNT BLANK MECO
css TRAJ | VSERC ON [TRAI] vsErc on I
v V2 E/O RED Overbright Failed ME
ASBEORR?rO—NITEM 20%.4) ¢t = == =If not Overbright ======= SHUTDN pbs
' * Failed ME SHUTDN pbs (two) — push; (two) — push
P,R/Y AUTO X ABORT — ITEM 2 (*), 4 (*) ¢
Failed ME SHUTDN pbs (two) — push i e 4
ADI (two) — REF VH — + 400 (6max = 75°) RTLS
If Yaw — Powered BDA TRAJ| AT FINE COUNT:
[TRAJ ]¥'CONT REGION VPitch Dn to o = —2°
VMECO, ET SEP
V'Pitch Up
VMM602
|—} RTLS
H>1450 | H <1450 ~(Vrel 0) — 10 sec EAS = 20 H <+ 100
[ ENE YELLOW
VOREF — 0° VBREF — 100° ADI (two) — LVLH AD!H(wo) = LVLH
VRoll Heads Up When EAS > 10 & incr: Pitch Dn to 0. = -2
VMECO, ET SEP

V'Pitch Dn at 3°/sec

VRoll Heads Up
VMECO, ET SEP

When H negative: When EAS > 10 & incr:

VPitch Dn at 3°/sec

vPitch Up
VMM602

o ——-2° h
vVMECO, ET SEP vPitch Dn
VMECO, ET SEP . H
’ V| V|
VPitch Up Pitch to MM602 MM602
vMM602
D ewey Dyfemay)

VELS
CRO

RTLS CONT ASC-4b/109/AIA
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NOT FLOWN

RTLS CONT

Before NZ Hold

ENTRY/MM602 PILE
INH ECAL—| | VEL—
ITEM 1 (INH) CRO

RHC/PNL TRIM — ENA

VAIL/RUD TRIM

If M < 3, S/B=65%
Expect 20 ° < o < 58°

After NZ Hold  (NZ < 29)
M < 5, ADTA PROBES — Deploy
Monitor — M/ a

(M2 = 1: 6=0°byM =.95)

6| 4| 2| .95

M| >s
o | 32 | 26| 2o| 15| 12
V' Air Data

Incorp Air Data ASAP

Select UHF-G T/R

BAILOUT

When M = .95:
P,R/Y CSS
OPS 603 PRO

Go to BAILOUT

ASC-4b/109/A/A
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BYD TAL REDESIGNATION
(109 OCF CYC)

1st E.0. VI 5600 [5700 |5800 | 5900 | 6000 |6100 | 6200
SE OPS 3 BYD 109 (5) | 10600 | 10700 | 10700 | 10800 | 10800 | 10900 | 10900
SE BYD 104 (5) | 16200 | 16000 | 15700 | 15500 | 15200 | 15000 | 14700
1st E.0. VI 6300 | 6400 [6500 |6600 |6700 | 6800 | 6900
SE OPS 3 BYD 109 (s) | 11000 | 11100 | 11100 | 11200 | 11200 | 11200 | 11300
SE BYD 104 (5) | 14500 | 14200 | 14000 | 13900 | 13700 | 13600 | 13500
tst E.O. VI 7000 [7100 [7200 |7300 |7400 |7500 | 7600
SE OPS 3 BYD 109 (5) | 11300 | 11300 | 11400 | 11400 | 11400 | 11400 | 11500
SE BYD 104 (5) | 13400 | 13300 | 13300 | 13300 | 13300 | 13300 | 13300
1st E.0. VI 7700 [ 7800 |7900 |8000 | 8100 | 8200
SE OPS 3 BYD 109 (5) | 11500 | 11500 | 11500 | 11600 | 11600 | 11600
SE BYD 104 (5) | 13300 | 13300 | 13300 | 13300 | 13300 | 13300

ASC-9a/109/A/A
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BEN TAL REDESIGNATION
(109 OCF CYC)

1st E.0. VI 5900 6000 6100 6200 6300 6400 6500
SE OPS 3 BYD 109 (12)| 11000 | 11000 | 11000 | 11100 | 11200 | 11300 | 11400
SE BEN 109 (2) | 16800 | 16500 | 16300 | 16000 | 15700 | 15400 | 15100
1st E.0. VI 6600 6700 6800 6900 7000 7100 7200
SE OPS 3 BYD 109 (12)| 11400 | 11400 | 11400 | 11400 | 11400 | 11400 | 11400
SE BEN 109 (2) | 14800 | 14600 | 14400 | 14200 | 14100 | 13900 | 13800
1st E.0. VI 7300 7400 7500 7600 7700 7800 7900
SE OPS 3 BYD 109 (12)| 11400 | 11400 | 11400 | 11400 | 11400 | 11400 | 11400
SE BEN 109 (2) | 13800 |13700 | 13700 | 13700 | 13700 | 13700 | 13700
1st E.0. VI 8000 8100 8200
SE OPS 3 BYD 109 (12)| 11400 | 11400 | 11400
SE BEN 109 (2) | 13700 | 13600 | 13600

ASC-10a/109/A/A
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MRN TAL REDESIGNATION
(109 OCF CYC)

1st E.0. VI 6300 | 6400 | 6500 | 6600 | 6700 | 6800 | 6900

SE OPS 3 BEN 109 (11)| 10800 | 10800 | 10800 |10800 | 10900 | 10900 | 11000

SE BEN 104 (2) | 16100 |15900 |15700 |15500 | 15300 | 15100 | 14900

SE MRN 109 (3) | 17200 |16900 |16700 |16400 | 16100 | 15900 | 15600
1st E.O. VI 7000 7100 7200 7300 7400 7500 7600

SE OPS 3 BEN 109 (11)| 11100 [11200 |11200 |11300 | 11400 | 11400 | 11400

SE BEN 104 (2) | 14700 | 14500 | 14400 |14300 | 14200 | 14100 | 14100

SE MRN 109 (3) | 15400 |15200 |15000 |14900 | 14800 | 14700 | 14700
1st E.0. VI 7700|7800 | 7900 |8000 |8100 | 8200

SE OPS 3 BEN 109 (11)| 11500 [ 11500 |11500 |11600 |11600 | 11600

SE BEN 104 (2) | 14000 | 14000 |13900 |13900 |13900 | 13800

SE MRN 109 (3) | 14600 | 14600 |14600 |14600 |14500 | 14500

ASC-10b/109/A/A
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LEC NMOT14 LON

NI4/60T/OSV

TOP
ASCENT/ABORT SUMMARY
<re (109 OCF CYC)
3 EO SEP ~18.5 24.9
BLUE BERMUDA TAL
FIRST STAGE SECOND STAGE BDA DRP|TAL PRESS
2EO NEG 9.4 12.0 141 16.2
RTN SE SE SE
| 8.2 OPS3 BYD PTM
1EO/NOM 2 ENG PTA PTM MECO
BSYg 8.2 11.1 26.11
(V| in KFPS) ' ASC-11a/109/A/A
0 1 2 3 4 MIN 5 6 7 8
L e b e e e e
60 120 180 240 300 360 420 480

External scale not flown. To be removed in fab process
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POST OMS 1 BURN PROCEDURES

ASC/109/FIN

POST
OMS 1



POST
OMS 1

‘1: GNC OMS 1 MNVR EXEC |2: GNC OMS 1 MNVR EXEC ‘
‘3: BFS, GNC SYS SUMM 2

C POST BURN STATUS
NOMINAL OMS 1 TIG TO MCC

C ALPHA MANAGEMENT (if reqd)

If underspeed (ATO or AOA-S) OMS 1
and Post OMS 1 HP <75 nm:
Maneuver to LVLH R0O00, P340, Y000
(maintain LVLH P =0 £ 20)
After 10 min:
Maneuver to LVLH P = 340
After 10 min:
Maneuver to Burn Attitude

S I N
S I R R

P MPS DUMP

F4 vBDY FLP pb - It off (MPS dump complete)
(MECO +4 min)

* |f Feedline Fail: *
*  MECO + 6 min ((114:30 Nom), *
* ET SEP — SEP *

R4 HYD MPS/TVC ISOL VLV (1,2,3; 5 sec interval) —
CL (hold each 5 sec)vtb — CL

ET PHOTO MANEUVER

C vMCC, ADI — REF, Pitch up 2°/sec until ET in
O/H WINDOW ORrgg 1100°

B F6,F8 FLT CNTLR PWR (two) — OFF
C3 vDAP — AUTO

If two Freon Loops | or two H20 Loops |:
Go to SYS AOA
Otherwise, go to AOA

3-2 ASC/109/FIN



‘1: GNC OMS 1 MNVR EXEC |2: GNC OMS 1 MNVR EXEC ‘
3: BFS, GNC SYS SUMM 2 ‘

* If no comm and MPS dump complete: *
*  HYD MN PUMP PRESS (three) — =«
* LO (MA) *

P APU/HYD SHUTDN (¥MCC)

R2 vAPU AUTO SHUTDN (three) — ENA
BLR PWR (three) — OFF
N2 SPLY (three) — OFF

APU OPER (1,2,3; 5 sec interval) — OFF (MA)
FUEL TK VLV (three) — CL
v'Shutdn (Hyd Press)
CNTLR PWR (three) — OFF

TAIL ONLY CONTROL (¥MCC)

|2: GNC 23 RCS
CRT2  OVRD FWD RCS MANF STATs 1,2,3,4 — CL

FES & HEATER ACTIVATION

C L1 FLASH EVAP CNTLRPRIA  — ON
L2 FDLN HTR (two) — 1
P R1 02 TK1,2 HTRS B (two) — AUTO

H2 TK1,2 HTRS B (two) — AUTO

MS1 A12 APU HTR TK/FU LINE/H20O SYS 1A,2A,3A
(three) — AUTO

AC BUS SNSR

R1 AC BUS SNSR (three) — OFF (1 sec),
then AUTO TRIP

MAJOR MODE CHANGE
CRT1 GNC, OPS 105 PRO

‘1: GNC OMS 2 MNVR EXEC ‘2: GNC OMS 2 MNVR EXEC
3: BFS, GNC OMS 2 MNVR EXEC
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[1: GNC OMS 2 MNVR EXEC |2: GNC OMS 2 MNVR EXEC |
[3: BFS, GNC OMS 2 MNVR EXEC

B OMS 2 BURN SETUP

vOMS 2 TARGETING, Flip Book

CRT1 TRIM LOAD - ITEM 6 +0.4 -5.7 +5.7 EXEC

* For single eng burn (good eng): *
* TRIMLOAD LY - ITEM7 +5.2 EXEC *
* RY — ITEM 8 —5.2 EXEC *
* OMS L — ITEM 2 EXEC *
* R — ITEM 3 EXEC *
* For RCS burn: *
* RCS SEL — ITEM 4 EXEC *
NOTE

Onboard computed TIG may vary
slightly but is acceptable

vTargets, OMS TARGETS

LOAD - ITEM 22 EXEC
TIMER — ITEM 23 EXEC

CRT3 vVBFS TGT
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‘1: GNC OMS 2 MNVR EXEC |2: GNC OMS 2 MNVR EXEC ‘
3: BFS, GNC OMS 2 MNVR EXEC

P MPS PWRDN/ISOL

R2 MPS ENG PWR L (two) - OFF
CTR (two) — OFF

R (two) — OFF

He ISOL (six) —- GPC

VI'CNCT (three) GPC

NOTE
Expect multiple MAs for MPS He P
as regs bleed down

MPS GH2 INERTING

R4 MPS H2 PRESS LINE VENT - OP
(Start watch)
After 1 min:
MPS H2 PRESS LINE VENT — GND
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[1: GNC OMS 2 MNVR EXEC |2: GNC OMS 2 MNVR EXEC |
[3: BFS, GNC OMS 2 MNVR EXEC

P ET UMBILICAL DOOR CLOSURE

* |f Feedline fail, VMCC before closure *

WARNING
ET CTRLINE LATCHES must be
stowed prior to L,R DR closure to
prevent door drive damage

NOTE
Double times for single motor operation
R2 ET UMB
DR MODE — GPC/MAN
CTRLINE LAT - STO

v After 6 sec, DR CTRLINE LAT tb — STO

* |f DR CTRLINE LAT does not

*
*  stow within 14 sec: *
* DR CTRLINE LAT — GND =
x  VMCC *
L,R DR (two) — CL (tb—bp)

v After 24 sec, L,R DR tb (two) — CL

* |f doors do not close: VMCC =

L,R LAT (two) — LAT (tb—bp)
v After 6 sec, L,R LAT tb (two) — LAT

x |f doors do not latch: vMCC =

DR MODE — GPC
CTRLINE LAT — GND
L,R DR (two) — OFF
LAT (two) — OFF
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‘1: GNC OMS 2 MNVR EXEC |2: GNC OMS 2 MNVR EXEC ‘
‘3: BFS, GNC OMS 2 MNVR EXEC

OMS BURN PREP

* For single eng burn/No PROP *

* failures: *
* XFEED failed eng PROP to *
* good eng *
P 08 L,R OMS
vHe PRESS/VAP ISOL A (two) — GPC
B (two) — CL

vTK ISOL (four) — GPC (tb—OP)
VXFEED (four) — GPC (tb—CL)

B  Wedge Install OMS 2/ORBIT BURN and OMS 2
BURN MONITOR Cue Cards (F6,F8)

If FRCS reqd,
Go to OPS 1 RCS BURN (Cue Card)

OMS 2 BURN ATTITUDE MNVR

B F6,F8 VADIATT (two) — INRTL
RATE (two) — 1
C Mnvr to OMS 2 Burn Attitude

|3: BFS, GNC SYS SUMM 2 |

B  SEAT SAFING AND ADJUSTMENT
Adjust Back Angle

TIG-2> B Go to OMS 2/ORBIT BURN (Cue Card)
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MS ONLY

OMS 2 BURN CARDS
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OMS 2

OMS 2

BURN
MONITOR
OMS TEMP* L R
FUINP > [225][221| OMSENG FAIL

or NoFUIN P

OMS PRPLT FAIL

OMS PC* & OMS! (BFS: v accel)

ENGVLV1lor2 <70 OMS ENG FAIL
or OXINP > 227
OXINP < 227 OMS PRPLT FAIL
or No OX IN P
OMS OX/FU TK P (VENG IN P)
OX/FU LOW He PRESS/VAP ISOL (two) — OP
If aff TK P notincr:
He PRESS/VAP ISOL (two) — CL
At PC < 72 or OMS TEMP or HP >[85]:
OMS PRPLT FAIL
OX & FU HIGH He PRESS/VAP ISOL (two) — CL

Cycle He A(B) to maintain TK P 234-284

OMS He TK P LOW
(V[oms/mPs])

AtHe P <640 or QTY < 41:
If HP < [85]: OMS XFEED from good OMS
AtHP > [85]: OMS PRPLT FAIL

OMS N2 REG P HIGH or LOW

OMS ENG - ARM

OMS N2 TK P LOW

AtN2 TK P <470: OMS ENG - ARM

(V[omsimPs])
OMS GMBL PRI fail L(R) OMS GMBL — SEC (twice)
"SECfall | IfhighRCSusage: OMS ENG FAIL
GPC 1(4) & aff GPC PWR — OFF

Burning OMS aff

2 FAs lost

If SEC GMBL avail:
aff MDM FF 1(4) — OFF, ON
L(R) OMS GMBL - SEC (twice)

v MAN SHUTDN

I/0 ERROR FA 1(4)

L(R) OMS GMBL — SEC

I/0 RESET (if recov: BFS I/O RESET)
If high RCS usage: OMS ENG FAIL

2 FAslost | v MAN SHUTDN
BCE STRG D I/0O RESET (if recov: >>)
1(4) If high RCS usage:

L(R) OMS GMBL — SEC (twice)

I/O ERROR PCM

Ol PCMMU PWR — 2(1)

*|f XFD, BLDN, or sensor fail, monitor ENG IN P for off-nominal performance

MS ONLY

ASC-5a/109/A,0/A
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OMS 2/

ORBIT OMS

VMM105/202(302)

BURNS

Enter TGO +5 sec (2 eng) or TGO +10 sec (1 eng)
vVBURN ATT (INRTL) then REF, pb —
VDAP TRANS — NORM (MM202)
CNTL PWR (two) — ON vDAP — AUTO(PASS)/DISC

VENG SEL

vVGMBL TRIM
2engine: P=+
lengine: P=+

L,R OMS He PRESS/VAP ISOL

push

04 LY =-57 RY=+57
04 LY =+52 RY=-52
A (two) — OP

...Wait 2 sec. . .

L,R OMS HE PRESS/VAP ISOL
GPC OFP CL

ORBBURN A

B

TIG-2 SEL OMS ENG(s) — ARM/PRESS (VP VLVs OP)
If PVLV CL: Aff OMS ENG — OFF

B (two) — GPC (OP for SE
burn)

WARNING

Do not burn aff engine if:
OMS N2 TK P <470(564) (NONCRIT BURN)
He TK P < 640

FU ENG IN P < 216(244)

OX ENG IN P < 151(244)

L[]

—:15

:00

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

EXEC

Engine)

AVTOT: OMS XFEED RETURN (Planned Single

If OMS ENG P MSG and non critical burn:  Aff ENG — OFF
If Leaking OMS PROP, burn RCS +X TIG — 15 sec to

OMS IGN + 1 sec

TIG; start watch (¥Pg, AVTOT, ENG VLVs)

OMS PRPLT FAIL:
HP < (CONTINUE BURN):
Failed OMS ENG — OFF
VXFEED (two)  —
TKISOL (two)  —

He PRESS (two)

HP > [85] (STOP BURN):
OMS ENG (two) — OFF
V'Failed OMS XFEED (two) -
TKISOL (two) -
He PRESS (two) —

OMS ENG FAIL:

ASCENT or CRIT O/O (Continue Burn)
Failed ENG — OFF
OMS XFEED at — 1/2 AVTOT

at FAIL
RCS COMPLETION: (Hp <
Interconnect to either OMS that was ENG FAIL

THC +X (Hp = )
Post burn, AFT RCS RECONFIG

CUTOFF
+:02

Trim

Residuals:[yGox<0.2 fps

MS ONLY

L[]

or CRIT O/O)

CL
CL
CL

CL
CL
CL

EE I T I I I I I

OMS ENG(s) — OFF (if<3IMU,at [T )

OMS 2

TAIL ONLY CNTL

Orbit

VGO Y,Z<2fps

VGO X < +0.2 fps

All axes < 0.2 fps

ASC-6a/109/A,0/A
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OPS 1
RCS BURN

AFT RCS

TIG-2

:00

CUTOFF

vVRCS BURN CONFIG:
OMS TK ISOL (all) — OP OMS TK
L(R) OMS XFEED (two) — OP switch at
R(L) OMS XFEED (two) — CL 1/2 AVTOT
AFT L,R RCS XFEED (four) — OP (If reqd)
TK ISOL (six) — CL

L,R OMS He PRESS/VAP ISOLA- OP
... Wait2sec...

L,R OMS He PRESS/VAP ISOL B- OP
vMM105

CNTLR PWR (two) — ON
vBURN ATT (INRTL) then REF, pb — push
VRCS SEL

DAP: INRTL/DISC

+ X

Maintain PITCH ATT ERR + 3°

Monitor OMS data

Monitor AVTOT

Release THC

CNTLR PWR (two) — OFF

FWD RCS

—:30

:00
CUTOFF

MS ONLY

................ '
r FRCS BURN PREP

' Load DUMMY target for FRCS attitude
’ RCS SEL — ITEM 4 EXEC
' TIG @ TTA = 2:00 or as reqd
,  AVX=-2.1 (ITEM 19)

AVY =0  (ITEM 20)
*  AVZ=+1.0 (ITEM 21)
J LOAD - ITEM 22 EXEC
o TIG-10 Auto Mnvr to ATT
, When in attitude:

ADI ATT — REF (push)
' Load External AV Burn Target
' AVX = +80
' AVY =0
, Avz=0

LOAD - ITEM 22 EXEC
' TIMER — ITEM 23 EXEC
v VVGOX = negative
s VYVGOY =0
. YVGOZ=+21%2

VREF ball —0,0,0
NOTE

Error needles invalid during burn
Burn time = [PX TGO
TGT Hp = [ 85]for ASCENT

CNTLR PWR (two) — ON
DAP: INRTL/DISC

-X
CURHP =TGT HP Djj release THC

CNTLR PWR (two) — OFF
ASC-6b/109/A,0/A
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POST OMS 2 BURN PROCEDURES
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POST
OMS 2

: GNC OMS 2 MNVR EXEC

[2: GNC OMS 2 MNVR EXEC |

‘3: BFS, GNC SYS SUMM 2

POST BURN STATUS

NOMINAL ATIG

F6,F8 FLT CNTLR PWR (two) — OFF
C3 vDAP: AUTO

OMS TVC GMBL CHECK

CRT1 SECONDARY CHECK
Perform SEC L,R then PRI L,R GMBL CK

OMS/RCS POST BURN RECONFIG

o7 AFT L,R RCS

He PRESS A (two) — GPC (tb-OP)
B (two) — CL (tb—CL)

TK ISOL (six) OP (tb—OP)

MANF ISOL 1,2,3,4 (eight) — OP (tb—OP)

XFEED (four) CL (tb—CL)

08 FWD RCS

He PRESS A GPC (tb—OP)
B CL (tb—CL)

TK ISOL (two) OP (tb-OP)

MANF ISOL 1,2,3,4 (four) OP (tb-OP)

L,R OMS

He PRESS/VAP ISOL (four) — CL

TK ISOL (four) OP (tb—OP)

XFEED (four) CL (tb—CL)
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|1: GNC OMS 2 MNVR EXEC | 2: GNC OMS 2 MNVR EXEC |
[3: BFS, GNC SYS SUMM 2|

MPS LH2 VACUUM INERTING/MANF PRESS
CHECKOUT

R4 1. MPS FILL/DRAIN LH2 OUTBD - CL
.. .Wait 15 sec, then. ..
2. MPS FILL/DRAIN LH2 OUTBD - OP
3. INBD - OP
.. .Wait 1 min, then. . .
4. MPS FILL/DRAIN LH2 OUTBD - CL
.. .Wait 15 sec, then. ..
5. MPS FILL/DRAIN LH2 OUTBD - GND
6. INBD — GND
R2 7. MPS He I'CNCT CTR - OUT OP
R4 8. LH2 MANF PRESS - OP (start watch)
.. .Wait 8 to 10 sec, then. ..
9. LH2 MANF PRESS - GPC
R2 10. MPS PNEU He ISOL - GPC
11. He 'CNCT CTR - GPC

MAJOR MODE CHANGE

CRT1 GNC, OPS 106 PRO

‘1: GNC OMS 2 MNVR COAST ‘2: GNC OMS 2 MNVR COAST

B C4A, Stow ASC PKT (Helmet Bag)
R3A Unstow ORBIT Cue Cards & ORB PKT

* |f ATO, vVMCC for procedure changes =*
* |f Rev 3 deorbit reqd, go to CONT *
* DEORB, LAUNCH DAY ORBIT 3 *

Go to POST INSERT, POST INSERTION
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AOA PADS

AOA
PADS
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AOA
PADS

DIRECT INSERTION AOA DEL PAD

PRPLT

BURN CUE CARD:

TOT AFT QTY 1 (%)
TOT AFT QTY 2 (%)

DEORBIT

OMS ENG FAIL XFEED QTY CUE

old|~N]|o|o
Tlo|dv|o|o

[J CLOSEIN []S.F

FLIP AV
AFT AV
B/U SITE [N
FRCS: DUMP TO % (USE TIME AS CUE) [Jox ru
ENTRY / LANDING
El — 5 MM303 INRTL ATT (6-30) R D:D Pl | ]
MM304 PREBANK (ENT MNVR Cue Card) L [OR
ALTM SET (6-34)
CLG INIT L] [:
EXPECTED AIL TRIM L dr
VREL 1ST REVERSAL
XCG AT TD
LAND SITE D:’ RWY Djjjj 50K /
38K /
L [] ovHD deg MLS 28K /
CJrR [ sTRT | Tac 20K /
AT MACH .95 TO HAC MAX Nz Nz LIMIT WINDS: 12K /
T[] S O N+ A /
AIMPOINT SPEEDBRAKE 3K /
] Nom ] Nom ‘:I:I % @ 3K 1K /
SURFACE /

REMARKS:

6-2
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W/OMS 1 AOA DEL PAD

DEORBIT
PRPLT Lol [ [ []
BURN CUE CARD:
OMS ENG FAIL XFEED QTY CUE %L\:I:‘ %R
TOTAFTQTY 1 (%) 9|9
TOTAFT QTY 2 (%) 6|0

24| OR| 1| 1|sTEEP

FLIP HP = : i o 0[5 |smauow |+ []e]=[ ] |

TGT HP AHP AHP ( ELIP AV )
(REDES SITE) (PRI SITE) 2
aetwe= (O] T <[ e]- 1]
TGT HP ( AF—EAM )
B/U SITE BEE
FRCS: DUMP TO % (USE TIME AS CUE) [Jox [JFu

ENTRY / LANDING

El — 5 MM303 INRTL ATT (6-30) R Djj Pl [ ] ] %
MM304 PREBANK (ENT MNVR Cue Card) v @r
ALTM SET (6-34)
CLG INIT [ | |:
EXPECTED AIL TRIM v Or
VREL 1ST REVERSAL
XCG AT TD
LAND SITE D:’ RWY |:|:|:|:|:| 50K /
38K /
L [] ovHD deg MLS 28K /
R [] STRT | TAC 20K /
AT MACH .95 TO HAC MAX Nz Nz LIMIT WINDS: 12K /
1 [ ] N P = /
AIMPOINT SPEEDBRAKE 3K /
] nom [ Nnom \:l:‘ % @ 3K 1K /
[]cLosE-IN []SF SURFACE /
REMARKS:
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v—9

NI4/60T/OSV

DEORBIT MNVR PAD

OMS BOTH 1 I BURN ATT I AVTOT

L 2 | R 24 | TGO

R 3 I P 25 :veo [
RCSSEL 4 I v 26 |

| | VGO Y |( )

TVROLL 5 Dj] I REI IVGO z[( )

TRIM LOAD : TXX : HA Hp
Poe ) ! brer [ T[T T]
Ly 7 (C )

NOTES
R RCS I'CNCT:

wroo | [ [ | ] ]] Cone e
me aof | (/) | ] [l ] L] R OMS -+ RCS

TGTPEG 4 NONE
c1L 14
c2 15/( )

HT 16

oT 17

PRPLT 18 |(




BURN CARD OMS PRPLT PAD
ool OMS XFEED RETURN at AVTOT = |
(1 ENG) or I:I |_|_, at %
DEORBIT RCS 'CNCT TK SW at AVTOT =
BURN
(RCS) OMS PRPLT LOW:  AVTOT =
INITIAL CONFIG: |:| TKISOLs - CL
While feeding 2 OMS from 1 POD:
OMS PRPLT FAIL:
Secure OMS
Secure OMS
Interconnect OMS to RCS
THC + X for : | | |
If |:| (XFEED) ENG ‘1
When OMS QTY:
UNBALANCED 5%: OMS TK ISOL (two) - OP
BES“RTBW 4%: OMS TK ISOL (two) - CL
BURN If |:| (STRAIGHT FEED) ENG ‘1’
OMS ENG FAIL:
AtAVTOT = |
or | | | | at %
TK ISOL (two) - OP
TK ISOL (two) - CL
Return to 2 ENG, 2 POD FLOW:
atavtot=| | | | | | TKIsOLs - oP
OMSENG FAIL:  (XFEED CUE)
OMS QTY |:|:| %L or |:|:| %R
FEED FROM GOOD POD:
At AVTOT = |
or | | | | at %
|_ OMS He PRESS (two) - OP
TK ISOL (two) - OP
35253” XFEED (tENo)) - OP
(MIXED Secure OMS
XFEED)

OMS PRPLT LOW:
AFT RCS RECONFIG atavTOT= | | | |
OMS ENG FAIL:

OMS He PRESS (two) - OP
TKISOL (two) - OP

OMS XFEED (two) - CL
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AOA PROCEDURES
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AOA

[1: GNC OMS 2 MNVR EXEC [2: GNC OMS 2 MNVR EXEC |
|3: BFS, GNC OMS 2 MNVR EXEC |

P HYD DEPRESS

R4 HYD MPS/TVC ISOL VLV (three) — CL
R2 v APU SPEED SEL (three) — NORM
vAUTO SHUTDN (three) — ENA
HYD MN PUMP PRESS (three) — LO (MA)
FES AND HEATER ACTIVATION
C L2 FLASH EVAP FDLN HTR (two) — 1

P R1 02 TK1,2 HTRS B (two) — AUTO
H2 TK1,2 HTRS B (two) — AUTO

MS1 A12 APU HTR TK/FU LINE/H20 SYS 1A,2A,3A
(three) — AUTO

AC BUS SNSR

R1 AC BUS SNSR (three) — OFF (1 sec),
then AUTO TRIP

MAJOR MODE CHANGE
CRT1 GNC, OPS 105 PRO

Select any AOA | TGT (3-12) to set AOA flag,
but do not load until OPS 3
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‘1: GNC OMS 2 MNVR EXEC |2: GNC OMS 2 MNVR EXEC ‘
3: BFS, GNC OMS 2 MNVR EXEC

NOTE
Manually entered tgt data will be carried
over to OPS 3 except: PASS, BFS
ITEMS 5 and 18 (ILL ENTRY).

Transition to OPS 3 NLT TIG-10 min

C4F, Stow ASC PKT
R3A Stow ASCENT Cue Cards
R3F Unstow ENT PKT
F6,F8 Install AOA DEORBIT BURN and DEORBIT

BURN MONITOR Cue Cards (R3A)

IF APUs SHUTDN:

WARNING
Ice in WSB Steam Vent may
cause loss of APU/HYD

P APU STEAM VENT HEATER ACT

|3: BFS, SM SYS SUMM 2 |

vAPU OIL IN TEMP (three) < 230 degF
vOUT TEMP (three) < 230 degF

NOTE
If any temp > 230, wait until
temp < 230 in aff system

R2 vBLR CNTLR/HTR (three) — A
PWR (three) — ON
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‘1: GNC OMS 2 MNVR EXEC |2: GNC OMS 2 MNVR EXEC ‘
‘3: BFS, GNC OMS 2 MNVR EXEC

P MPSISOL

R2 MPS He ISOL (six) ~ GPC
PNEU He ISOL - GPC
vHe I'CNCT (three) — GPC

NOTE
Expect multiple MAs for MPS He P
as regs bleed down

MPS GH2 INERTING

R4 MPS H2 PRESS LINE VENT - OP
(Start watch)
After 1 min:
MPS H2 PRESS LINE VENT - GND
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[1: GNC OMS 2 MNVR EXEC |2: GNC OMS 2 MNVR EXEC |
[3: BFS, GNC OMS 2 MNVR EXEC

P ET UMBILICAL DOOR CLOSURE

* |f Feedline fail, VMCC before closure =

WARNING
ET CTRLINE LATCHES must be
stowed prior to L,R DR closure to
prevent door drive damage

If ET Doors will not manually close and *
latch, prior to OPS 3 transition:
|2: GNC 51 OVERRIDE E

ET UMB DR CLOSE - ITEM 40(30)
EXEC

* Ok Ok kX

NOTE
Double times for single motor operation

R2 ET UMB
DR MODE — GPC/MAN
CTRLINE LAT - STO
v After 6 sec, DR CTRLINE LAT tb — STO

* |f DR CTRLINE LAT does not *

= stow within 14 sec, *
* DR CTRLINE LAT — GND =
*vVMCC *
L,R DR (two) — CL (tb—bp)

v After 24 sec, LLRDRtbh — CL
* |f doors do not close: vMCC =«

L,R LAT (two) — LAT (tb—bp)
v After 6 sec, L,R LAT tb — LAT

x |f doors do not latch: vMCC =«

DR MODE ~- GPC
CTRLINE LAT — GND
L,R DR (two) — OFF
LAT (two) — OFF
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|1: GNC OMS 2 MNVR EXEC [2: GNC OMS 2 MNVR EXEC |

‘3: BFS, GNC OMS 2 MNVR EXEC

RECONFIG DPS FOR ENTRY

CAUTION
If recovering string(s) due to failed
GPC(s), all FCS CH(s) to AUTO prior
to OPS 301 PRO

CRT1 GNC, OPS 301 PRO (VDAP)
CRT3 BFS, GNC, OPS 301 PRO
CRT1 GNC, OPS 302 PRO

1: GNC 50 HORIZ SIT

2: GNC DEORB MNVR EXEC

3: BFS, GNC DEORB MNVR EXEC

vRWY Selection
AOA RWY OPTIONS

ALL INCLINATIONS

SITE| RWY | TACANS | ITEM5 | MLS
1 Egg 32 |TTssov |omn73 | 3
20 [NORZ! |SNG 121Y|HMN 92 | ¢
21 [NOR9Y |SNG 121Y|HMN 92 |
22 |EDW IS |EDW1IL |LHS21 | O
23 |EDW o2 |EDW 111 |LHS 21 8?
24 |EDW2SE |EDW1IL |LHS21 | %
25 Egg 2 |coFe7 |LAL107 | 3

#MSBLS Jr. Channel 6 — Requires Uplink
TMSBLS Jr. Channel 8 — Requires Uplink
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|1: GNC 50 HORIZ SIT |2: GNC DEORB MNVR EXEC |

‘3: BFS, GNC DEORB MNVR EXEC

|1: GNC DEORB MNVR EXEC |

B

OMS 2 BURN SETUP

CRT1 v Or enter Target (steep or shallow based on AV
capability) from OMS TARGETS or MCC

TRIM LOAD - ITEM 6 +0.4 -5.7 +5.7 EXEC

* For single eng burn (good eng): *
* TRIMLOAD LY - ITEM7 +5.2 EXEC *
* RY — ITEM 8 -5.2 EXEC *
* OMS L — ITEM 2 EXEC *
* R — ITEM 3 EXEC *
* For RCS burn: *
* RCS SEL — ITEM 4 EXEC *
NOTE

Onboard computed TIG and 6; may
vary slightly and are acceptable if REI
is correct

LOAD - ITEM 22 EXEC
TIMER — ITEM 23 EXEC

CRT3 vVBFS TGT

Fill in AOA DEORBIT BURN CARDS from AOA
DEL PAD, 6-2 or 6-3
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|1: GNC DEORB MNVR EXEC [2: GNC DEORB MNVR EXEC |
[3: BFS, GNC DEORB MNVR EXEC

C OMS TVC GMBL CHECK
(Perform during S—band AOS)

CRT1 SECONDARY CHECK

Perform SEC L,R then PRI L,R GMBL CK

* If down arrow(s) or M(s): *
* Select good GMBL =

SEAT ADJUSTMENT
Adjust Back Angle

P OMS BURN PREP

* For single eng burn/No PROP failures:  *
* XFEED failed eng PROP to good eng =*

08 L,R OMS
vHe PRESS/VAP ISOL A (two) — GPC
B (two) — CL
vTK ISOL (four) — GPC (tb-OP)
VXFEED (four) — GPC (tb-CL)

RCS BURN PREP (I'CNCT OMS to RCS)

P 08 LROMS
He PRESS/VAP ISOL (four) — CL
TK ISOL (four) — OP (tb-OP)

L OMS XFEED (two) — OP (tb—OP)
R OMS XFEED (two) — CL (tb—CL)
07 AFTLRRCS
XFEED (four) — OP (tb-OP)
TK ISOL (siX) — CL (tb—CL)
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|1: GNC DEORB MNVR EXEC |2: GNC DEORB MNVR EXEC |
|3: BFS, DEORB MNVR EXEC |

OMS BURN TIG ADJUST (if reqd)

CRTX LOAD - ITEM 22 EXEC
TIMER — ITEM 23 EXEC

Determine ATIG (if REI — REF > 50)
from OMS TARGETS

CRTX Enter new TIG

LOAD - ITEM 22 EXEC
TIMER — ITEM 23 EXEC

Repeat until ARANGE < 50
CRT3 VvBFS TGT
MNVR TO DEORBIT BURN ATTITUDE
B F6,F8 VADIATT (two) — INRTL
vERR (two) - 5
vRATE (two) — 5

C Mnvr to Deorbit Burn Attitude
(VADI ATT with CRT BURN ATT)

|3: BFS, GNC SYSSUMM 2 |

TIG-2 B RS3A Go to AOA DEORBIT BURN (Cue Card)
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AOA DEORBIT BURN AND DEORBIT BURN MONITOR CARDS

MS ONLY 6-17 ASC/109/FIN
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DEORBIT
CARDS

DEORBIT BURN MONITOR

OMS TEMP* L R
FUINP =2]225| 221

<211 | 200}
or No FUIN P

OMS ENG FAIL

OMS PRPLT FAIL

OMS PC* & OMS | (BFS: vaccel)

ENGVLV1or2 <70 OMS ENG FAIL
o _OXINP >227 |
OXINP < 227 OMS PRPLT FAIL
or No OXIN P
OMS OX/FU TK P (VENG IN P)
OX/FU LOW He PRESS/VAP ISOL (two) — OP
If aff TK P notincr:
He PRESS/VAP ISOL (two) — CL
At PC <72 or OMS TEMP:
7777777777777777 OMSPRPLTFAIL
OX & FU HIGH He PRESS/VAP ISOL (two) — CL
Cycle He A(B) to maintain TK P 234-284
OMS GMBL PRIfail __ [L(R) OMS GMBL — SEC (twice)
SEC fail If high RCS usage: OMS ENG FAIL
GPC 1(4) & aff GPC PWR — OFF
Burning OMS aff | If SEC GMBL avail:
aff MDM FF 1(4) — OFF, ON
L(R) OMS GMBL — SEC (twice)
_SEC GMBL lost |If high RCS usage:  OMS ENG FAIL__ __
2 FAs lost [VMAN SHUTDN
/O ERROR FA 14 |LRROMSGMBL — SEC
I/O RESET (if recov: BFS I/O RESET)
If high RCS usage: OMS ENG FAIL
2FAslost [VMANSHUTDN
BCE STRG D _____|VO RESET (if recov: >>
1(4) If high RCS usage:
L(R) OMS GMBL — SEC (twice)
RM DLMA IMU
or ABOVE SAFE [STOP BURN: OMS ENG(s) — OFF >>
o L]
GPC SET SPLIT
or
2 MN BUSES BELOW SAFE ||MU DLMA:
HP O After C/O: V'timer

If any IMU ACC > 0.03: aff IMU — desel
I'cnct OMS to RCS (VRCS Burn Time)
THC +X to TGT HP (EOM) or
3.5 x timer at C/O (AOA)
SET SPLIT: Go to “GPC” above

/O ERROR PCM

Ol PCMMU PWR — 2(1)

*1f XFD, BLDN, or sensor fail, monitor

MS ONLY

ENG IN P for off-nominal performance

ENT-2a/109/A,0,D,E/A
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AOA
DEORBIT
BURN (2 ENG)

vMM302 vOMS BOTH

Enter TGO + 5 sec
VTRIM: P +0.4,LY -5.7, RY +5.7

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

B (two) — OP

vDAP — AUTO(PASS)/DISC

ADI — LVLH(REF)/HI/MED

FLT CNTLR PWR (two) — ON

TIG=-2 OMS ENG (two) — ARM/PRESS
— :15 EXEC
— :15 IfOMS AFT QTY < 11%, THC +X to OMS IGN + 1 sec
:00 Start watch (VP¢, AVTOT, ENG VLVs)

OMS PRPLT FAIL (CONTINUE BURN):
Failed OMS ENG - OFF
ITEM 18 +0 EXEC
When good OMS QTY:
5%: L, R OMS XFEED (four) - OP
4%: Good OMS TK ISOL (two) — CL
If OMS P <80 or OMS TEMP,
OMS ENG - OFF
vADI — LVLH, center needles
RCS COMPLETION
OMS ENG FAIL:
Failed OMS ENG — OFF
OMS XFEED at 1/2 AVTOT at fall

or OMS QTY Dj %L or %R

2nd OMS FAIL (ENG or PRPLT):
Failed OMS ENG - OFF
If PRPLT FAIL:
Secure aff OMS
ITEM 18 +0 EXEC
vADI — LVLH, center needles
Interconnect good OMS to RCS
THC +X (VOMS% vs RCS Burn Time)
RCS I'CNCT TK SW (N/A for OMS PRPLT FAIL)
THC +X (VvOMS% vs RCS Burn Time)
AFT RCS RECONFIG
RCS COMPLETION

L I I R N T I R T T T
E I S T T T B N N R N N N N N N N I S . T . .

ASC-8a/A/D
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CUTOFF

THC —-X'to AVTOT = 0 or FRCS depletion (JETS FAIL OFF)

+ RCS COMPLETION: *
*  |f DIRECT INSERTION: *
* THC +Xto AVTOT=00or TOTAFTQTY1 | [ [ % =
* *
* THC +X to FLIP AV or *
* At AFT QTY 1 TOT AFT QTY 2 % then *
* if CUR AVTOT: FRCS COMPLETION *
* *
* FLIP[7 [, *
: vadEll :
) FRCS COMPLETION .
* AFT [GTaF—————————————=—========- *
2|6
. AV u—r THC +X to TGT AV .
* 6T (o lof *
: ST lofo]” ;
* *
*  If W/OMS 1: *
* THC +X to TGTHP or TOTAFTQTY 1 | | | % *
* *
* *
* THC +X to FLIP HP or *
* At AFT QTY 1 TOT AFT QTY 2 % then *
* if CUR HP: FRCS COMPLETION *
* FLIP - *
* HP FRCS COMPLETION *
* *
* AT T ¢+ *
* HP HE) THC +X to TGT HP *
* TGT[ [ F—— *
: St ;
* FRCS COMPLETION: *
* Mnvr to —X Att (pitch up at 3°/sec to VGOz = +1/4 AVTOT) *
* *

+:02 OMSENG(s) — OFF (If<3IMU,at [ J:[ [ 1)
* AFT RCS RECONFIG if INTERCONNECT *
Trim X,Z residuals < 2 fps (< 0.5 fps if shallow)

MS ONLY

ASC-8aal/l109/A/A
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AOCA
DEORBIT
BURN (1 ENG)

vMM302 VvOMSLorR
vOMS BURN CONFIG (L or R XFEED)
Enter TGO + 10 sec
VTRIM: P +0.4,LY +5.2, RY -5.2
L,R OMS He PRESS/VAP ISOL A (two) — OP
... Wait2sec... B (two) — OP
vDAP — AUTO(PASS)/DISC
ADI - LVLH(REF)/HI/MED
FLT CNTLR PWR (two) — ON
TIG-2 Good OMS ENG — ARM/PRESS
— :15 EXEC
— :15 IfOMS AFT QTY < 11%, THC +X to OMS IGN + 1 sec
:00 Start watch (VP¢, AVTOT, ENG VLVs)

OMS XFEED RETURN at AVTOT =

orD’l‘at %

L,R OMS TK ISOL (four) — OP
XFEED (four) — CL

OMS PRPLT FAIL (CONTINUE BURN):
OMS ENG - OFF
ITEM 18 +0 EXEC
Secure aff OMS
VADI — LVLH, center needles
Interconnect good OMS to RCS
THC +X (VOMS% vs RCS Burn Time)
AFT RCS RECONFIG
RCS COMPLETION
OMS ENG FAIL (CONTINUE BURN):
OMS ENG - OFF
VADI — LVLH, center needles
Interconnect OMS to RCS
THC +X (VOMS% vs RCS Burn Time)
RCS I'CNCT TK SW
THC +X (VOMS% vs RCS Burn Time)
AFT RCS RECONFIG
RCS COMPLETION
RCS +X JET FAIL OFF:
ITEM 18 +0 EXEC
Resel jet

LI I S I R ST T R R T
L R R S R T

ASC-8b/A/A
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CUTOFF

THC —X to AVTOT = 0 or FRCS depletion (JETS FAIL OFF)

* RCS COMPLETION: *
*  If DIRECT INSERTION: *
* THC +X to AVTOT=00or TOTAFTQTY1[ [ [ | =
* THC +X to FLIP AV or *
. At AFT QTY 1 TOT AFT QTY 2 %then  *
* if CUR AVTOT: FRCS COMPLETION *
* *
* FLP [T, *
7|2
* Av u—r FRCS COMPLETION *
* *
* AFT LT *
2|6
) Av 2]e] THC +X to TGT AV )
* TGT T *
* av 210 *
* *
*  If W/OMS 1: *
* THC +X to TGTHP or TOTAFTQTY 1| [ [ | % *
* *
* THC +X to FLIP HP or *
* At AFT QTY 1 TOT AFT QTY 2 %then  *
* if CUR HP: FRCS COMPLETION *
* *
* FLIP - *
) HP FRCS COMPLETION .
* AFT R *
) HP THC +X to TGT HP .
* TGT[ [ F— " *
. e LT .
* *
* FRCS COMPLETION: *
* Mnvr to —X Att (pitch up at 3°/sec to VGOz = +1/4 AVTOT) *
* *

+:02 OMSENG — OFF (If<3 MU, at L J:[_ [ ])

* AFT RCS RECONFIG if INTERCONNECT *

Trim X,Z residuals < 2 fps (< 0.5 fps if shallow)

ASC-8bb/109/A/A
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AOA
DEORBIT
BURN (RCS)

vMM302 VvRCS SEL
vRCS BURN CONFIG (L OMS I'CNCT)

L,R OMS He PRESS/VAP ISOL A (two) — OP
...Wait2sec... B (two) — OP

vDAP — INRTL/DISC
ADI — LVLH(REF)/MED/MED
FLT CNTLR PWR (two) — ON

TIG THC +X
Maintain PITCH ATT ERR * 3°
Monitor AVTOT:
RCS I'CNCT TK SW at AVTOT =
R OMS XFEED (two) — OP
L OMS XFEED (two) — CL

+ OMS PRPLT LOW .

* AFT RCS RECONFIG AT AVTOT = '
+ RCS COMPLETION .

OMS PRPLT FAIL (MULTIPLE JETS FAIL OFF):
Secure aff OMS
ITEM 18 +0 EXEC
[G23|Resel jets
Interconnect good OMS to RCS
THC +X (VOMS% vs RCS Burn Time)
AFT RCS RECONFIG
RCS COMPLETION
RCS +X JET FAIL OFF:
ITEM 18 +0 EXEC
[G23|Resel jet

E O I S T T . I
L I S I

ASC-7a/AlIA
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CUTOFF:
VGOx =0, release THC
AFT RCS RECONFIG
Trim Inplane X,Z residuals < 2 fps (< 0.5 if shallow)

THC —-X to AVTOT = 0 or FRCS depletion (JETS FAIL OFF)

* RCS COMPLETION: *
* If DIRECT INSERTION: *
* THC +X to AVTOT = 0 or TOT AFT QTY 1 %
: [T 1] X
* THC +X to FLIP AV or *
* AtAFT QTY 1 TOT AFT QTY 2 % then *
* if CUR AVTOT: FRCS COMPLETION *
* *
« FLIP [5, Fo——————————=—=========== "
712
* AV FRCS COMPLETION *
* *
* AFT [STaF—————————===—=—=========== *
216
; Av THC +X to TGT AV )
* TGT Ao+ *
: ol lofo] :
* *
* If W/OMS 1: *
* THC +X to TGTHP or TOTAFTQTY L[ [ [ | % *
* *
* THC +X to FLIP HP or *
x At AFT QTY 1 TOT AFT QTY 2 %then  *
* if CUR HP: FRCS COMPLETION *
* *
* FLIP[ T P> *
; HP LT FRCS COMPLETION :
* AFT e *
) HP THC +X to TGT HP )
* TGT [ P> «
* HP uj *
* *
* FRCS COMPLETION: *
* Mnvr to —X Att (pitch up at 3°/sec to VGOz = +1/4 AVTOT) *
* *

ASC-7aa/109/A/A
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AOA POST DEORBIT BURN

6-27
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POST D/O
BURN

|1: GNC DEORB MNVR EXEC |2: GNC DEORB MNVR EXEC |
3: BFS, GNC SYS SUMM 2

B F6,F8 FLT CNTLR PWR (two) — OFF
C3 vDAP: AUTO

P OMS/RCS POST BURN RECONFIG

, IFI'CNCT .

' Perform 'CNCT RETURN "
' (ENT PKT, RCS) '

o7 AFT L,R RCS
vHe PRESS (four) — OP (tb-OP)
vTK ISOL (six) — GPC (tb-OP)
MANF ISOL 1,2,3,4 (eight) — OP (tb—OP)
VXFEED (four) — GPC (tb-CL)
08 FWD RCS
TK ISOL (two) — OP (tb-OP)
L,R OMS
He PRESS/VAP ISOL (four) — CL
TK ISOL (four) — OP (tb-OP)
« If OMS PRPLT FAIL: *

x VA TK ISOL (two) — CL =

XFEED (four) — CL (tb—CL)

Determine Prebank
Determine AHP (CUR HP — TGT HP)

Use RECOVERY PREBANK TABLES
Record Prebank on ENTRY MANEUVERS
Cue Card
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‘1: GNC DEORB MNVR EXEC |2: GNC DEORB MNVR EXEC ‘
3: BFS, GNC SYS SUMM 2 ‘

* RECOVERY PREBANK TABLES (([EDW)) *
* NOTE: APPLICABLE ONLY IF OMS 1 REQD *
) &
* (ATO/AOA steep entries) EDW
: AHP 0|5 @ RED| 17 [ 21 | 25 | 29 | 33 :
NOR
« |PREBANK| 0 | 45 | 70 90 [100[115|140(175]| =
* NOR N/A *
* (ATO/AOA steep *
: entries) Redesignate NOR :
« |AHP 12118 [(29] 31|37 |41 ] .
: PREBANK 35| 70 | 85 [105|140( 180 4:
* (ATOJAOA shallow entries) EDW o
. |AHP o3 [(5)|RED| 7 [ 9 [10]11[12]7,
« [PREBANK| 90 [100[110 |3 | 120]135]145]155]170] *
%k k
N NOR N/A N
. (ATO/AOA shallow "
« entries) Redesignate NOR .
« [AHP 6 |8 [0 12]13]16] =
: PREBANK 95 [105(115|130|140( 180 :
% *

C POST BURN STATUS
NOMINAL ATIG

P CRT2 GNC, OPS 303 PRO
‘1: GNC DEORB MNVR COAST ‘2: GNC DEORB MNVR COAST

MPS LH2 INERTING

R4 1. MPS FILL/DRAIN LH2 INBD - OP
.. .Wait 15 sec, then. ..
2. MPS FILL/DRAIN LH2 INBD — GND
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‘1: GNC DEORB MNVR COAST |2: GNC DEORB MNVR COAST ‘
3: BFS, GNC SYS SUMM 2

C CRT1 vUplinked INRTL EI-5 MM303 ATT with DEL PAD

If no Deorbit TGT uplink, enter INRTL EI-5 *
MM303 ATT from DEL PAD

R — ITEM24 +

P — ITEM 25 +

Y — ITEM 26 +

* Ok Ok kX
* Ok kX

Mnvr to EI-5 ATT — ITEM 27 EXEC

* |f UNDERBURN or no DEL PAD, manually *
* mnvrto LVLH ROO1, Y358, P pertable *

TIME | LVLH
to ElI | PITCH

(min) | (deg)

20— 339
T 343
T 347
+ 351
+ 355
15— 359
T 3
T 7
T u
T 15
10—— 19
T 23
T 27
T 31
T 35
5—— 39
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|1: GNC DEORB MNVR COAST |[2: GNC DEORB MNVR COAST |
[3: BFS, GNC SYSSUMM 2 |

C OMS GMBL PWRDN (PASS ONLY)

CRT1 Verify GMBL positions:
L R
P +5.9 +5.9
Y +6.4 -6.4
GMBL OFF — ITEM 32 EXEC
— ITEM 33 EXEC

‘1: GNC 53 CONTROLS ‘2: BFS, GNC SYS SUMM 2
‘3: GNC DEORB MNVR COAST

C SECONDARY ACTUATOR CHECK
(IF TIME PERMITS)

NOTE
If port does not bypass during check, bypass
affected port after check:
SEC ACT BYPASS - ITEM 8 +X X EXEC
If affected port still does not bypass:
SEC ACTRESET - ITEM9 +X X EXEC

R2 1. HYD MN PUMP PRESS (one) — NORM

CRT3 2. SURF DRIVE ON, ITEM 39 EXEC (*), wait at
least 5 sec

vSPI: Stop drive test when elevon posns within
+12°to -27°:

SURF DRIVE OFF, ITEM 40 EXEC (*)
. VPOS STIM ENA, ITEM 7 — (no¥*)
.YFCS CH 1,2,3,4 — AUTO

SECACTCK,CH1 - ITEM1EXEC (*)
CK START — ITEM 5 EXEC (*)

6. VAIl CH 1 ports bypass ‘I’
STOP — ITEM 6 EXEC (*)

C3 7. FCSCH1 - ORIDE
CRT1 v AIl CH 1 ports reset no ‘|’
C3 FCSCH1 - AUTO

Repeat steps 5 thru 7 for CH 2,3,4
HYD MN PUMP PRESS (three) — LO
6-31 ASC/109/FIN
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|1: GNC 53 CONTROLS |2: BFS, GNC SYS SUMM 2 |
|3: GNC DEORB MNVR COAST |

|1: GNC 23 RCS |2: GNC DEORB MNVR COAST |
[3: BFS, GNC SYSSUMM 2 |

P FRCS DUMP

NOTE
Use BFS qtys for all calculations

Determine FRCS ‘DUMP TO %’ using lowest of
OX or FU qty (calculator or DEL PAD)

FOUR JET DUMP:

FRCS PRPLT TO BE DUMPED (%)

oo | 027] olas | ros| 12| 23]
‘ 0:09 0:27 0:45 1:03 1:21 1:39
0:00 0:18 0:36 0:54 1:12 1:30 1:48

60 70 80 90 100
| I | I | I | I

‘ 1:57 ‘ 2:15 ‘ 2:33 ‘ 2:52 ‘
1:48  2:06  2:24  2:42  3:00

TIME FROM DUMP INITIATION (M:S)

NOTE
During dump, disregard FRCS qty
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‘1: GNC 23 RCS 2: GNC DEORB MNVR COAST ‘
3: BFS, GNC SYS SUMM 2

TWO JET DUMP:

FRCS PRPLT TO BE DUMPED (%)

0 10 20 30 40 50 60
| I | | | I L | | ! |
‘ 0:18 ‘ 0:53 ‘ 1:28 ‘ 2:04 ‘ 2:39 ‘ 3:15 ‘
0:00 0:35 1:11 1:46 2:21 2:56 3:32

60 70 80 90 100

3:50 4:25 5:01 5:36
3:32 4:08 4:43 5:18 5:54

TIME FROM DUMP INITIATION (M:S)

NOTE
During dump, disregard FRCS qty

CRT2 FWD RCS ARM - ITEM 36 EXEC

DUMP - ITEM 37 EXEC
(Start watch)

When dump time achieved:
FWD RCS OFF — ITEM 38 EXEC

1: GNC DEORB MNVR COAST ‘
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|1: GNC DEORB MNVR COAST |2: GNC DEORB MNVR COAST |

‘3: BFS, GNC SYS SUMM 2

‘2: GNC 50 HORIZ SIT

‘3: BFS, GNC 50 HORIZ SIT

HORIZ SIT CONFIG

ALTM — ITEM9 +

PTI

LAND SITE (AOA DEL PAD)

RWY (AOA DEL PAD)

TAC (per AOA RWY)
RA
TAEM TGT

G&N

HSI

XEP

AIM (AOA DEL PAD)

SPDBK
TAC
GPS
DRAGH
ADTAH
ADTA TO G&C
TAC
DES any failed TACANS
AlF_G

* |f BFS engaged:
*  Set HSD BFS ITEMS to PASS Config *

6-34

PASS ITEM BES ITEM
INH v
v41l v41l
v3 v3
V4 V4
v5 v5
blank v46
OVHD +v6 blank
blank blank
NEP v7 NEP v7
NOM v8 NOM V8
(or CLSE) or (CLSE)
NOM V39
INH v20 INH V20
INH V43 INH V43
AUT Vv22 AUT V22
INH V26 INH V26
INH v29  AUT V28
DELTA v35
v v
INH V48

*
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‘1: GNC DEORB MNVR COAST |2: GNC 50 HORIZ SIT

W TO

[3: BFS, GNC 50 H

ORIZSIT |

ENTRY SW CHECK

F6,F8
R3A

o7

o8

L2

L2,C3
C3

F6,F8

F6
F8
F3

F6,F8

Stow AOA DEORBIT BURN Cue Cards (R3A)
Install ENTRY Cue Cards

NOTE

If NAVAIDS ‘OFF’ due to PKT C/L PWRDN,
switch ‘ON’ per pwrdn procedure

vTACAN MODE (three) - GPC
vANT SEL (three) — AUTO

CH (three) — [111_| - (EDW)
— [059Y] - (KSC)
— [121Y] - (NOR)
vRADAR ALTM (two) — ON
MLS (three) ~ — ON (PASS
VCH (three) — 8 [EDW 22KSC 15

— 6 |[KSC 33|EDW 15|EDW 04/
NOR 17[NOR 23
/0 RESET

vCAB RELIEF (two) — ENA (tb—ENA)

vANTISKID ~ ON

vNWS -1

vENTRY MODE - AUTO

|3: GNC 51 OVERRIDE |

vROLL MODE - AUTO

vSBTC (two) — full fwd

vSRB SEP — AUTO

VET SEP — AUTO

VAIR DATA (two) — NAV

vADI ERR (two) — 5

VRATE (two) — 5

vHSI SEL MODE (two) ~ — ENTRY
vSOURCE (two) — NAV, 1
vSOURCE (two) — NAV, 2

vTRIM RHC/PNL (two) ~ — INH

vPNL (two) ~ ON
vRADAR ALTM (two) — 1(C), 2(P)

6—-35
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|1: GNC DEORB MNVR COAST |2: GNC 50 HORIZ SIT |

~EI-5

‘3: GNC 51 OVERRIDE

* |f APUs shutdn: *
* Perform APU RESTART *
* (ENT PKT, APU/HYD), then: *

PRE ElI CHECKLIST

If only one APU running:
Good HYD MN PUMP PRESS - LO
Delay MM304 transition to EI-2
Just prior to transition:
Good HYD MN PUMP PRESS — NORM
APU SPEED SEL — Hi

If less than four PASS GPCs, config FCS
CHs so that each GPC cmds equal number
of CHs. See table on POST OPS 3/
GRTLS TRANSITION RESTRING (Cue
Card)

[GNC 53 CONTROLS |

Config SURF FBK (See table on POST
OPS 3/GRTLS TRANSITION RESTRING
(Cue Card))

‘2: GNC 51 OVERRIDE
CRT2 VENT DOOR CNTL CL — ITEM 44 EXEC

* ok ok ok Kk Kk K K Ok %k * % ok * * *
* ok ok ok Kk K K K kX % % X ok * * *

|2: GNC DEORB MNVR COAST |
3: BFS, GNC DEORB MNVR COAST |

R1 AC BUS SNSR (three) — OFF (1 sec), MON
F6,F8 FLT CNTLR PWR (two) — ON

Go to ENTRY MANEUVERS (Cue Card)
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OMS FAILURE
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OMS
FAILURE

OMS

FAILURES
LEFT OMS MNA (APC1)
FF1
FAL
MNA (ALC1) MNA (ALC1)
CNTLAB1 f [—® CNTLABLt
FA4 FA3*
MNB (ALC2) MNB (ALC2)
CNTLAB2  {—| CNTLAB2 t
FAL FA2

MNB (APC2)
FF2

Left OMS

PriTVC

Left OMS
Ignition

Left OMS

Sec TVC

t If CNTL AB1 or AB2 (CA1 or CA2) failed and ign path still
exists at OMS fail, assume L(R) OMS { is PRPLT FAIL

* If L(R) P failed high during burn, or FA3(4) failed, at L(R)
OMS fail, no guidance downmode after L(R) OMS ENG
switch OFF (TGO slow, ADI needles in error, 6 ft/s underburn)

MS ONLY

RIGHT OMS
MNC (APC3)
FF4
FA4*
MNC (ALC3) MNC (ALC3)
CNTLCAL t > CNTLCAL t
FA3 FA4*
MNA (ALC1) MNA (ALC1)
CNTLCA2 t »| CNTLCA2 t
FA1 FA2
MNA (APC1)
FF3
FA3
If two FA MDMs lost
Preburn: During burn:

MDMs| ENG — OFF | MAN SHUTDN

1,2 |LEFT(TVC) |BOTH
1,3 |RIGHT (IGN) | LEFT
1,4 |LEFT(IGN) |RIGHT

2,3 |LEFT(IGN) |RIGHT
2,4 | RIGHT (IGN) | LEFT
3,4 |RIGHT (TVC)| BOTH

6-38

Right OMS

PriTVC

Right OMS
Ignition

Right OMS

Sec TVC
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OMS/RCS AV
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OMS He PRESS/AV/BURN TIME

OMS% OMS He |OMS | RCS | RCS BURN
GAGE Press AV AV MIN:SEC
96.1 4800 480 | 397 14:44
95 4760 474 | 392 14:33
90 4560 449 | 371 13:45
85 4360 423 | 350 12:57
80 4160 397 | 329 12:09
75 3960 371 | 307 11:21
70 3760 345 | 286 10:33
65 3560 319 | 265 09:45
60 3360 293 | 243 08:57
55 3160 267 | 222 08:08
50 2960 241 | 200 07:20
45 2760 215 | 179 06:32
40 2560 189 | 157 05:44
35 2360 162 | 135 04:56
30 2160 136 | 113 04:08
25 1960 109 92 03:20
20 1760 83 70 02:32
15 1560 56 47 01:43
10 1360 29 25 00:54

5 1160 2 2 00:04

OMS-2/A0A AV

OoMS/
RCS AV

ARCS AV =

0.7 x [L% +R% — AFT QTY 1]

FRCS AV = 0.8| fps Xx FRCS %

OMS AV = 5.1| fps x OMS %

NOTE: Uses assumed vehicle weight of [255,332|Ib
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OMS TARGETS, COMM COVERAGE, LAND SITES
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OMS
TGTS

STS-

109 OCF CY

OMS TARGETS - DIRECT INSERTION

AOA EDW
MECO
O | TYPE/# |
M TIG
s g: N/A
1 ~ AV
MAX>HA+HP>MIN —p (332-315) (332-16)
| |
TYPE/# NOM/K PEG 7
TIG 42:34 HP — 105
o C 0 TTA = 1:00
M Cy 0
s H, 308
6, 337
2 ~ AV ~477
REI N/A
N/A
PRPLT /i OPS 1
OPS 3
(332-274) s (274 - 144) s (144 - 15)
AOA/K AOA/10 AOA/8
44:34 41:58 27:03
14276 14939 14821
0 — .5728 — .5992 — .5964
M 65.8 65.8 65.8
S 123 135 195
111 - 389 69 - 541 410 - 844
2 ~4290 ~4170 ~4180
+ XXX — XXX — XXX
AOA/M2 AOA-S/11 AOA-S/9
27:07 27:21 27:03
15153 14960 17818
— .6079 — .5955 — .7058
o 65.8 65.8 65.8
M 194 190 191
s 34-189 33-229 212 - 654
~4170 ~4460 ~4580
2 — XX 0 0
90° Prebank 90° Prebank
TIG ADJUST TIMELINE TIG
-1:30 -1:00 -:30 0 +:30 +1:00 +1:30 A
| | | | | | | (Min:Sec)
[ I I I [ I | I ]
-400 -300 -200 -100 0 100 200 300 400

Range too short < ARElI(nm) — Range too long

7-2
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STS-109 OCF CY

OMS TARGETS - W/OMS 1

MECO
| AOA EDW
[ I 1
ATOA OAOA/4 AOA-S/5 TYPE/# o
TTA = 2:00 MECO + 4 TTA = 2:00 TIG M
114 199.7 95 Hy S
235 156 225 6,
243 - 987 165 - 526 306 - 1001 ~ AV 1
_______ T ——- - - -l e e e e e e e
ATO{1 MI_NH.P/2 TYPE#
1.23.15 1.0(;3.15 TIG
o o Cy o
c
113 93 H2 “s"
a5 415 9:
17N- ;2 sN- :5 AV 2
N/A N/A RE
/i / PRPLT
""""""" s s T[T "s T TTTTTC
AOA/6 OAOA/4
51:51 54:59
16625 14899 o
—.6658 —.5992 M
65.8 65.8 s
86 81
169 - 289 68-75 2
4250 4170
+ 00K + 200X
AOA-S/7 OAOA-S/3 AOA-S/5
40:03 32:14 49:14
18648 14927 19072 o
—.7367 —.5937 —.7529 M
65.8 65.8 65.8 S
129 170 83
106 - 228 46 - 70 92 - 159 2
4840 4470 5040
0 0 0
90° Prebank 90° Prebank 90° Prebank
TIG ADJUST TIMELINE .
-1:30 -1:00 -:30 0 +:30 +1:00 +1:30 A
| | I | | | | (Min:Sec)
T T T T | T T T |
-400 -300 -200 -100 0 100 200 300 400

Range too short — AR

El (nm)

nd Range too long

7-3
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STS-109 OCF CY
OMS TARGETS - DIRECT INSERTION

AOAKSC
MECO
o TYPE/# |
M TIG
S g: N/A
1 ~ AV
MAX>HA +HP>MIN — [ (332- 315) (332-16)
| |
TYPE/# NOM/K PEG 7
TIG 42:34 HP — 105
o ¢ 0 TTA = 1:00
M C, 0
s H; 308
6, 337
2 ~ AV ~477
REI N/A
N/A
PRPLT / oPS 1
OPS 3
s (332-274) s (@74-143) s (144-15)
AOA/K AOA/K AOA/K
45:52 41:25 31:06
13952 14967 14892
0 — .5603 — .6017 — .5992
M 65.8 65.8 65.8
S 151 170 211
187 - 352 436 - 761 706 - 986
2 ~4340 ~4200 ~4210
— XXXX — XXXX — XXXX
AOA-S/K AOA-S/K AOA-S/K
25:45 26:05 26:06
13835 14512 15296
— .5529 — .5791 — .6093
o 65.8 65.8 65.8
M 228 227 226
S 68 - 191 200 - 485 480 - 778
~4400 ~4430 ~4520
5 0 0 0
90° Prebank 90° Prebank 90° Prebank
TIG ADJUST TIMELINE TIG
-1:30 -1:00 -:30 0 +:30 +1:00 +1:30 A
| ] | ] l | (MIn:Sec)
[ I I I | | I I ]
-400 -300 -200 -100 0 100 200 300 400

Range too short < AREI(hm) —

Range too long
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STS-109 OCF CY

OMS TARGETS - W/OMS 1

MECO
[ AOA KSC
[ 1 1
ATOA OAOA/4 AOA-S/5 TYPE/# o
TTA = 2:00 MECO + 4 TTA = 2:00 TIG M
114 199.7 95 Hy s
235 156 225 B,

242 - 1010 165 - 180 306 - 1005 ~ AV 1
_______ ey ey T I I,
A:I'O/.1 MI'NH!’/Z TYPE#
1.23.15 1.003.15 TG

0 0 G o
C, M
113 93 H, S
415 415 6,
17-72 8-45 LAV 2
N/A N/A REI
N/A N/A
OPS 1 PRPLT
OoPS 3 S S S
AOA/K OAOA/K
1:02:13 47:15
16730 14932 o
—.6695 —.6005 M
65.8 65.8 s
77 146
152 - 371 ~418 2
4290 4200
+ )OO + X000
AOA-S/K OAOA-S/K AOA-S/K
49:21 43:45 59:47
18115 14739 19573 o
—.7169 —.5871 —.7723 M
65.8 65.8 65.8 S
121 156 75
84 - 388 ~243 89- 153 2
4830 4510 5110
0 0 0
90° Prebank 90° Prebank 90° Prebank
TIG ADJUST TIMELINE TIG
-1:30 -1:00 -:30 0 +:30 +1:00 +1:30 A
| | | | | | | (Mln:Sec)
I T T T I T T T |
-400 -300 -200 -100 0 100 200 300 400

Range too short < A REl(nm)

ind Range too long

7-5
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STS-109 OCF CY
OMS TARGETS - DIRECT INSERTION

AOA NOR
MECO

TYPE/# [
TIG

»nw=0

MAX>HA+HP>MIN —p | (332-315)  (332-16)
! !

TYPE/# NOM/K PEG 7
TIG 42:34 HP — 105
o o 0 TTA = 1:00
M C, 0
s H, 308
6, 337
2 ~ AV ~477
REI N/A
N/A
PRPLT /i oPS 1
OPS 3
(332-274) s (274-144) s (144-15)
AOA/K AOA/K AOA/K
45:53 41:25 31:06
14103 14917 15397
0 — .5662 — .5993 — .6185
M 65.8 65.8 65.8
(3 128 147 189
2-205 120- 617 527 - 941
2 ~4310 ~4180 ~4200
— X0 — XXX — XXX
AOA/K AOA-S/K AOA-S/K
25:35 26:05 26:06
15193 14605 16476
— .6097 — .5822 — .6543
o 65.8 65.8 65.8
M 209 204 203
s 20 - 88 26 - 285 275 - 677
~4180 ~4460 ~4550
> — XXX 0 0
90° Prebank 90° Prebank
TIG ADJUST TIMELINE TIG
-1:30 -1:00 -:30 0 +:30 +1:00 +1:30 A
| | | | | | | (Min:Sec)

| I | I 1 1 | I |
-400 -300 -200 -100 0 100 200 300 400

Range too short < ARElI(hm) — Range too long
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STS-109 OCF CY
OMS TARGETS - W/OMS 1

MECO
AOA NOR
I I 1
ATOA OAOA/4 AOA-S/5 TYPE/# (o}
TTA = 2:00 MECO + 4 TTA = 2:00 TIG M
114 199.7 95 Hi s
235 156 225 6,
242 - 1000 165 - 359 306 - 1004 ~ AV 1
B ey g N O
A:I'O/_1 MI.NH.P/2 TYPE#
1.23.15 1.0:.15 TIG
0 0 C1 0
c, M
113 93 H, S
415 415 0,
17-72 8-45 AV 2
N/A N/A REI
N/A N/A PRPLT
""""" s s [T "s T 77
AOA/K OAOA/K
54:58 1:02:15
16434 15459 o
—.6584 —.6205 M
65.8 65.8 s
83 61
163 - 317 137 -179 2
4270 4190
+ 200K + X000
AOA-S/K OAOA-S/K AOA-S/K
43:16 43:45 51:50
18215 14950 19767 o
—.7198 —.5947 —.7801 M
65.8 65.8 65.8 S
123 132 82
93 - 261 16 - 32 89 - 160 2
4840 4480 5070
0 0 0
90° Prebank 90° Prebank 90° Prebank
TIG ADJUST TIMELINE 116
-1:30 -1:00 -:30 0 +:30 +1:00 +1:30 A
| | | | | | | (MIn:Sec)
[ T T T | T T T 1
-400 -300 -200 -100 0 100 200 300 400
Range too short <« ARElI(hm) - Range too long

7-7
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COMM
COVER

COMMUNICATION COVERAGE - (TAL/RTLS)

TAL RTLS
0:00
p— L/O 0:00 L/o
A
M -4 —4
*|
L 4 4
P ST -+ 4 T
N A ShHy M bp®@
H *W, = |— Meco T R
S L“@%g:TO)O__ . L 1000 | s
p ST - =
(SG) | b @) (ST) | E
R
4 s 4
4 E 4
20:00 | ¥y 20:00 WOW
—x 4
T 4
@) 30:00 |
w
E 4
R
\4 vy WOwW
40:00_|
MODE NOTE: @ NHS/WLP coverage only on high
inclinations
ST — STDN
SG - SGLS (@ ET blocks coverage until vehicle upright
*UHF available (3 Tower UHF installed at all TAL sites

7-8 ASC/109/FIN 1



COMMUNICATION COVERAGE — (AOA to EDW )

Nominal Timeline

10:00 |

(ST)
1:10:00 _|

Off-Nominal TIGs

MECO

APU Shutdn (BF It off)

MPS VACUUM INERTING ACT
OMS TVC GIMBAL CK
(During AOS)

AOA/8 after NOM ASC
(144 > HA + HP > 15)
AOA-S/9 after NOM ASC
(144 > HA + HP > 15)
AOA/12 after NOM ASC
(332 >HA + HP > 274)
AOA - S/11 after NOM ASC
(274 > HA + HP > 144)
OAOA - S3 after OAOA/4

ml wnwouo-

NIl womg— —»

Vacuum Inerting Term

(TIG-5) AOA-S/7 after ATO/1
AOA/10 after NOM ASC

> + >
NOMINAL OMS 2 (274> HA + HP > 144)

v AOA/K after NOM ASC

(332 >HA + HP > 274)

Go to POST INSERTION
(TIG+5) AOA-S/5 after AOA-S/5

AOA/6 after ATO /1

OAOA/4 after OAOA/4

ATO/1 and MIN HP/2 af-
ter ATO/1

sl vwooH

7-9 ASC/109/FIN 1
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LAND
SITE

STS-109
LANDING SITE TABLE
(OPS 1/6/3)
(28.45° to0 30.9° INCLINATION)

S TACANS
| MLS
LOCATION RWY LG
T CH
E ITEM 5
1 |KSC KSC 15 8 | 15000
KSC 33 TTS 59Y OMN 73 6 15000
2 [BEN GUERIR BEN 36 €6 | 13720
BEN 18 &BEN 108 | MAK 80 (DME) ~ 12720
3 | MORON MRN 20 €6 | 11929
MRN 02 MRN 100 AOG 23 A 11729
4 | DAKAR OOY 36 - | 10647
0OV 18 &4BYD 121 |YF 78 (DME) ~ 10647
5 [BANJUL BYD 32 €6 | 12016
BYD 14 €¢BYD 121 (BJ 76 (DME) ~ 11816
6 | BERMUDA BDA 30 - 8892
BDA {2 |BPAS86 (DME) | BDAS6 (DME)| 9212
7 | AMILCAR CABRAL | AML 01 - 9728
AML 19 | CVS 100 (OME) | CVS 100 OME) | 9728
8 |LAS PALMAS GDV 03L |TGN 103 - - 9827
MONROVIA LRB 04 - ROB 85 (DME) - 10000
9 | KINSHASA KIN 24 - 14422
KIN 06 BZ78 (DME) |BZ 78 (DME) _ l11812
10 | HOEDSPRUIT AHS 18 - 12256
AHS 36 |MSV87  |HSVE7 = | 12821
11 |*BEN GUERIR |BEN 36 4BEN 108 - &6 | 13720
TAMANRASSET | AAT 02 - TMS 72 (DME) - 10870
12 *BANJUL BYD 32 &BYD 121 - €6 | 12016
SOUDA GSA 29 - RKL 20 - | 11786
13| *MORON MRN 20 |MRN 100 - &6 | 11929
ORLANDO MCO 18R - TTS 59Y - 11204
¢Available for TAL Only FADS version 002

*Reduced Crossrange TAL Site
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STS-109
LANDING SITE TABLE
(OPS 1/6/3)
(28.45° to 30.9° INCLINATION)

S TACANS
| MLS
LOCATION RWY LG
T CH
E ITEM 5
14 |[KING KHALID |KKI15R |RIY 92 - - |13164
DIEGO GARCIA |JDG 31 - NKW 57 — |12003
15 | AMBERLEY AMB 15 |AMB 94 - - | 9200
TINDAL PTN 14 - TDL 70 - | 9003
16 | ANDERSEN GUA 06L | UAM 54 _ — | 10555
HAO HAO 12 - HAO 85 (DME) - 10089
17 | HONOLULU HNL 08R - |11000
HNL 26L |HNL9S  |CKHS6 _ |11000
18 | DYESS DYS 16 — | 13500
Dys3s |ABIS4 MQP 124 " | 13800
19 | NASSAU YNN14 | o | - | 10298
YNN 32 (DME) OME) | _ | 10230
20 | NORTHRUP NOR 17 6 |15000
NOR 25 | SNG 121Y | HMN 92 o | 12000
21 | NORTHRUP NOR 05 - | 15000
NOR 35 | SNG 121Y | HMN 92 " | 12000
22 | EDWARDS EDW 15 6 |16300
Eow 33 |EDW 111 |LHS 21 + | 16300
23 | EDWARDS EDW 22 8/t | 14995
EDWos |EDW 111 [LHS 21 s | 13005
24 | EDWARDS EDW 23L # |15000
Epw 1gL |EPW 111 |LHS 21 # |15000
25 |KSC KSC 15 8 |15000
kscaz |COF 97 LAL 107 6 |15000

# MSBLS Jr. Channel 6 - Requires Uplink FADS version 002
T MSBLS Jr. Channel 8 - Requires Uplink
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WEATHER
PADS
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CONUS TERMINAL FORECASTS RTLS — ORB

| RTLS ACL 1-10

DEORBIT
ORBIT

SITE

LDG
GMT

SKY

VIS/WX

T/TD
CF)

WIND

ALTM

DA

REMARKS

RTLS

AOA (1)

AOA (2)

UPPER WINDS FORECAST

FIRST DAY PLS

ALT

RTLS

AOA (1)

AOA (2)

AOA (3)

ORB:
DEORB:

50K

38K

28K

20K

12K

7K

3K

1K

SFC

[ N A B IR R B R e

[ N A B IR R R R .

[ N A B IR R R R .

[ N A B IR R B R e

[ N A B IR R R R .

8-3
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ACL FB 2-14

TAL/CONUS TERMINAL FORECASTS

DEORBIT
ORBIT

SITE

LDG
GMT

SKY

VIS/WX

T/TD
(°F)

WIND

ALTM

DA

REMARKS

TAL (1)

TAL (2)

TAL (3)

UPPER WINDS FORECAST

ALT

TAL (1)

TAL (2)

TAL (3)

50K

38K

28K

20K

12K

7K

3K

1K

SFC

[ O A B IR R R R .

[ N A B IR R R R .

[ N A B IR R R R .

8-4

ASC/109/FIN



ELS TERMINAL FORECASTS (Site Generated)

SITE

LDG
GMT

SKY

VIS/WX

WIND

ALTM

REMARKS

8-5
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ELS TERMINAL FORECASTS (Site Generated) (Cont)

SITE

LDG
GMT

SKY

VIS/WX

WIND

ALTM

REMARKS

8-6
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BLOCK 1 TRAJECTORY MESSAGE

DEORB APPROX TIG SITE/RWY

ORB

OOP TIG WINDOW

OPEN

CLOSE

MAX RATES (1st STAGE)

MISCELLANEOUS

NOTE: IGNORE ATTITUDE ERRORS DURING LOAD RELIEF

ROLL °/sec at
PITCH °/sec at
YAW °/sec

TRAJECTORY LOFTING (2nd STAGE)

LOFTED/DEPRESSED kft at VI

NOTAMS:

K fps

87

ASC/109/FIN
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SWITCH LIST FOR HANDOVER |INGRESS

FWD

L5 ...
L side OVHD
Flood ..........

Flood ..........

NOT FLOWN

MIDDECK
MLS6B .......... 9-12
MLS5E .......... 9-14
SORG .......... 9-14
OPS i, 9-14
MO13Q ......... 9-14
ML31C .......... 9-15
ML26C .......... 9-15
ML18F .......... 9-15
ML3ON .......... 9-15
MA73C.......... 9-15
MO1OW ......... 9-15
WCS...oovvenn.. 9-16
MO30F .......... 9-16
MO32M ......... 9-16
MO3OM ......... 9-16
MO42F .. ........ 9-16
MOS1F .. ........ 9-16
MOS8F . ......... 9-16
MO52J .......... 9-17
MOBOM ......... 9-17
MD44F .. ........ 9-17
MIDDECK

FLOOR ........ 9-17
MOB3P.......... 9-17
MIDDECK (TEPC) . 9-18
AIRLOCK
AWISA ......... 9-19
AWISD ......... 9-19
AWISH ......... 9-19
AWS2B ......... 9-19
AWS2D ......... 9-19
AWS2H ......... 9-19
TW58T ........ .. 9-19

A/L IN HATCH ... 9-19
A/L OUT HATCH . 9-19
SH/SL HATCH ... 9-19

EXT A/L ODS

HATCH ........ 9-19
TNL ADP

HATCH ........ 9-19

AFT
R12L ........... 9-20
RI11U ........... 9-20
RIIL............ 9-20
R10 ............ 9-21
R13U ........... 9-21
RI13L ........... 9-21
AlU ............ 9-21
AlL............. 9-22
AlIR ............ 9-22
AFTMDU ....... 9-22
ABU ............ 9-23
ABL............. 9-23
A2 ..o 9-24
A7U ... ... 9-24
A7L............. 9-24
Ad ... 9-24
A8BU ............ 9-25
ABL............. 9-25
A3 ... 9-25
L9 .. 9-26
LI1I0U ........... 9-27
L1AUL.........s 9-27
L1IIUR .......... 9-27
L12UL .......... 9-27
L12UR .......... 9-27
L12LL........... 9-27
L12LR .......... 9-27
L12 ...t 9-27
R12U ........... 9-27
Al5............. 9-28
Ald............. 9-28
Al3............. 9-28
Al2............. 9-28
All............. 9-29
R14 ............ 9-29
HARDWARE

CW ........... 9-30

MEDS CONFIG
FOR INGRESS . 9-31

ASC/109/FIN 1
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SW LIST

NOTES
HANDOVER from LCC occurs at SRB Ignition (LCC to MCC Handover)

INGRESS | denotes switch status prior to beginning of PRE-INGRESS SW
RECONFIGURATION (at T-3:00 (hold)) if different than HANDOVER

—————— denotes physical break in panel structure

Radiator flow valve, indicated by *, is in full radiator flow position and unpowered to
allow maximum radiator flow capability if required

Radiator isolation valve, indicated by **** | is configured in radiator flow and
unpowered

Talkbacks on panels L2, R11, R13, A6, and ML31C indicated by ** are bp because
cbs on ML86B, A6, and 016 open. Position of valves indicated below:

L2: 02 EMER - CL
R11L: SPLY H20 DUMP ISOL VLV - CL
VLV - CL

GALLEY SPLY VLV - CL

R13L: MMU GN2 SPLY ISOL VLV A - CL

B - CL
AGBL: VEST DEP VLV SYS 1 VENTISOL - CL
VENT - CL
2VENTISOL - CL
VENT - CL

ML31C: WASTE H20 TK1 DRAIN VLV - CL

DUMP ISOL VLV - CL
VLV - CL
VAC VENT ISOL VLV CNTL - CL

® Before turning Ol PCMMU PWR switch on C3, indicated by *** | to OFF, notify
LCC so gnd power can be connected; also notify LCC before turning it to 1 after
crew ingress

® PL RETEN PL SEL switch on panel A6U will nominally be 1 for deployable
payload missions using only a single PL SEL position but will be
until PRE-INGRESS SW CONFIG. All other missions will be in MON
(FIt Rule A10.1.15-1)

® Circuit Breaker snapring color codes:

{R} - Red - open all times

{G} — Green - open on-orbit only

{Y} - Yellow — open ascent, closed per procedure
{O} — Orange - open orbit thru entry

{ } - Blank (no ring) — always closed or as required

® STS-109 options affecting switch list:

1) 0V102

2) GMTLO

3) Orbitincin = 28.45°

4) Payload: HST SM-3B

5) Crew size of (7)

6) Installed: (5) TK CRYO sets, SORG, Ku Ant, GN2 (5), RMS, L/W MAR
7) Options N/R: OIU, P/L RCDR, ODS

® Changes are with respect to STS—-104 Switch List as published in FIN 1

NOT FLOWN 9-2 ASC/109/FIN 1




FWD FLIGHT DECK SWITCH LIST FOR HANDOVER | INGRESS

L5 L COMM PWR — ON L1 AV BAY 1,3 FAN A (two) - OFF

B — OFF
L4: Allcbs — cl { }except: FLOW PROP VLV LOOP (two)  — ctr (tb—ICH)
‘B Allcbs — op {Y} FREON PUMP LOOP (two) - B
'F cb AC1 H20O LOOP PUMP 1 A/2 (three) — op {R } RAD CNTLR OUT TEMP — NORM
J cb AC3 SIG CONDR (two) - op {Y} LOOP (two) - OFF*
‘N cb AC2 ®C RAD ISOL A (OV102,4,5) —c { } BYP VLV MAN SEL (two) — ctr (tb-BYP)
AC3 ®C RAD ISOL B (0V102,4,5) —c { } MODE (two) — MAN
P cb AC2 ®C TACAN 2 (OV105) - op {R} | NH3 CNTLR A — OFF
AC3 ©®C TACAN 3 (0V103,5) - op {R} B — PRI/GPC
blank cbs (three) (OV104) - op {R} H20 ALT PRESS - CL
Q cb AC1 ®C LTG INST OS - op {Y} FLASH EVAP CNTLR PRI A - GPC
AC2 ©C LTG NUMERIC OS - op {Y} B — OFF
AC3 LTG (three) - op {Y} SEC (two) — A SPLY,OFF
HI LOAD EVAP — ENA
L1 HUM SEP A - OFF TOP EVAP HTR NOZ (two) — AAUTO
CAB TEMPBseI _ S(N)OL DUCT sel A
CNTLR - OFF ... HILOAD DUCT HTR sel A .
FAN A - ON FIRE SUPPR AV BAY (three) — SAFE
B - OFF pb (three) — It off
IMU FAN A,C (two) — OFF SMOKE DETN lts (ten) — off
B — ON SNSR — dn
H20 PUMP LOOP 1 (two) - OFFB CKT TEST — OFF
2 — ON
LOOP BYP MAN (two) — ctr L2 CAB RELIEF (two) - ctr (tb—ENA)
MODE (two) - MAN VENT (two) — ctr (tb—CL)
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FWD FLIGHT DECK SWITCH LIST FOR HANDOVER | INGRESS

L2 FLASH EVAP FDLN HTR SPLY (two) — OFF F3 L HUD PWR - OFF
ANTISKID - ON TRIM RHC/PNL — INH
NWS -1 PNL - ON
BDY FLP — AUTO/OFF NWS FAIL It — off
ENTRY MODE - AUTO ANTISKID FAIL It - off
TRIM R,PY (three) - ctr R TRIM RHC/PNL — INH
FREON ISOL MODE - OFF PNL - ON
LOOP 1,2 (two) — ctr *** | HUD PWR - OFF
SBTC — full forward DRAG CHUTE pb (six) — It off
02 EIA?ESPLY (two) _ 2{{ §§E_bopl* F8U R HUD MODE — NORM
p) .
XOVR SYS (two) — OP MAN BRT sel — mid range
N2 SYS (four) — ctr (tb—OP) HUDBRT - asreqd
2 - CL BDY FLP pb — AUTO [lt off
PPO2 SNSR/VLV — NORM SPDBK/THROT pb — AUTO [lt off
s1 CDR SEAT PWR BUS SEL — AC2 (up) PITCH pb - AUTO It off
CONTR (two) - cfr ROLL/YAW pb — AUTO |It off
_ F6 (OV103,5) |
" RCUTLPWRACT - OFF INSTPWR = FLTIMPS
DATA BUS sel — 3
F2 All pb Its off except: AIR DATA - NAV
BDY FLP pb — AUTO [lt off ADI ATT - REF
SPDBK/THROT pb — AUTO |lt off ERR - MED
PITCH pb — AUTO [lt off RATE - MED
ROLL/YAW pb — AUTO |It off LDG GEAR pb (two) — It off
F6U L HUD MODE — NORM HSI SEL Motgghree) T ERTRY
MAN BRT sel — mid range SOURCE (two) — NAV,1
HUD BRT — asreqd ’
NOT FLOWN 9-4 ASC/109/FIN 1



FWD FLIGHT DECK SWITCH LIST FOR HANDOVER | INGRESS

F6 (OV103,5) | F7 (0V102,4) |
BFC - dn MDU PWR (five) - ON
ABORT MODE - OFF BRT sel (five) — as reqd
pb — It off MN ENG STAT lts (six) — off
RCS CMD lts (three) - off CI/W matrix Its — off |all off except HYD PRESS |
RANGE SAFE ARM It - off
F6 (OV102,4) | F8 (OV 103,5) |
BFC — right INST PWR - ON
HUD DATA BUS -1 DATA BUS sel — 4
MDU PWR (two) - ON AIR DATA - NAV
BRT sel (two) — as reqd ADI ATT - REF
LDG GEAR pb (two) — It off ERR - MED
th (three) - upP RATE - MED
HSI SEL MODE — ENTRY LDG GEAR pb (two) — It off
SOURCE (two) - NAV,1 tb (three) - UP
RDR ALTM -1 HSI SEL MODE - ENTRY
FLT CNTLR PWR — ON SOURCE (two) — NAV,2
ADI ATT - REF FLT CNTLR PWR - ON
ERR - MED RDR ALTM -2
RATE - MED APU sel (two) — FUELA
ABORT MODE — OFF ES (0V102,4) |
pb - It off HUD DATA BUS -4
RCS CMD lts (three) — off MDU PWR (two) — ON
RANGE SAFE ARM It - off BRT sel (two) — as reqd
AIR DATA — NAV LDG GEAR pb (two) — It off
F7 (OV103,5) | tb (three) - UP
CRT BRT sel (three) - as reqd HSI SEL MODE — ENTRY
th (six) — black SOURCE (two) — NAV,2
OMS PRESS N2/He TK sel — He FLT CNTLR PWR - ON
FLT CNTLR PWR - ON RAD ALTM -2
RADAR ALTM -1 ADI ATT - REF
MN ENG STAT lts (six) — off ERR - MED
MPS PRESS He sel - TK RATE - MED
C/W matrix Its — off [all off except HYD PRESS | AIR DATA - NAV

NOT FLOWN 9-5 ASC/109/FIN 1



FWD FLIGHT DECK SWITCH LIST FOR HANDOVER | INGRESS

F9 AC Volts sel — as reqd R1 FC COOL PUMP AP tb (three) — gray
DC Volt/Amp sel — VOLTS MNA H2 MANF VLV (two) — ctr (tb—-OP)
R1 CNTL BUS PWR (three) — dn TKL12 HTRS @ mgg - gglo
ESS BUS SOURCE MN (three) — ON TK3 HTRS (wo) — OFF
FC (three) — ON
FC/MN BUS (three) — ctr (tb—ON) R2 MPS PRPLT DUMP (two) - GPC
MN BUS TIE (three) — ctr (tb—OFF) ENG PWR (six) - ON
PL CAB - OFF He ISOL (six) - OP
PRI MNC — ctr (tb—OFF) PNEU L ENG He XOVR - GPC
MNB,FC3 (two) — ctr (tb—-OFF) He ISOL - OP
AUX - OFF LH2 ULL PRESS - AUTO
AFT MNB - OFF He I'CNCT (three) - GPC
MNC - OFF APU/HYD RDY th (three) - bp
INV PWR (three) — ctr (tb—ON) APU OPER (three) — START/RUN
INV/AC BUS (three) — ctr (tb—ON) SPEED SEL (three) — NORM
cb AC CONTR (nine) —op{ } HYD MN PUMP PRESS (three) — NORM
AC BUS SNSR (three) — MON cb APUFUTKVLVENA (six) - ¢l { } [op]
Trl ( CRYO) """""""""""""""""""""" HYD CIRC PUMP (three) - OFF [GPC]
02 MANF VLV (two) — cir (tb-OP) APU CNTLR PWR (three) - ON [OFF]
TK1,2 HTRS A (two) - AUTO FUEL TK VLV (three) - op [cL]
B (two) - OFF AUTO SHUTDN (three) - ENA
RESET/TEST (two) — ctr BLR CNTLR/HTR (three) - A
TK3 HTRS (two) - OFF PWR (three) - ON
RESET/TEST - ctr N2 SPLY (three) - ON
FC REAC (three) - ctr ET UMB DR MODE - GPC
tb (six) - OP CTRLINE LAT — GND (tb-bp)
FC (three) - ctr L,R DR (two) — OFF (th-OP)
RDY tb (three) — gray LAT (two) — OFF (tb—REL)
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FWD FLIGHT DECK SWITCH LIST FOR HANDOVER | INGRESS

R4 HYD BRAKE HTR (three) - OFF
ISOL VLV (three)  — GPC (tb—CL)
MPS/TVC ISOL VLV (three) — ctr (tb—OP)
LG/NWS HYD SYS - AUTO 1/2
LG EXTEND ISOL VLV — GPC (tb-CL)
MPS ENG CNTLR HTR (three) - OFF
MANF PRESS (two) - GPC
FILL/DRAIN (four) - GND
H2 PRESS LINE VENT - GND
LO2 PREVLY (three) - GPC
LH2 PREVLY (three) - GPC
FDLN RLF ISOL (two) - GPC
R6 R COMM PWR — ON
R side OVHD Flood — BRT
c2 CRT PWR (OV103,5) (three) - ON
IDP/CRT PWR (OV102,4) (three) — ON
MAJ FUNC (three) - GNC
SEL (two) — as reqd
EVENT TIMER MODE - DN
CNTL — ctr
TIMER SET pb (four) — 0900
TIMER — ctr
c3 OMS ENG (two) ARM/PRESS
BFC CRT DISP ON
SEL 3+1
FCS CH (four) AUTO
BDY FLP AUTO/OFF
AIR DATA PROBE STO (two) — INH

NOT FLOWN

9-7

MN ENG VIB SHUTDN (OV102) — INH

LIMIT SHUTDN - AUTO
TRIM R,R)Y (three) — ctr
SBTC — full forward
DAP — all off
SRB SEP - AUTO
ET SEP - AUTO
AUD CTR -1
Ol PCMMU PWR -1
FORMAT - GPC
S-BD PM CNTL - CMD
ANT sel - GPC
AIR DATA PROBE (two) — STO
FC REAC VLV (three) - dn
cb FC REAC VLV CL ENA (three) — op {R}
UPLK - ENA
MSTR MADS PWR (OV103,4,5) — ON
OEX PWR (0OV102) - ON
C/W MEM — ctr
MODE — NORM
RTG PUMP (OV103,4 —no SH) - PRI
SHORT ENA (two) (OV104 — no SH) — DSBL
SHORT (two) (OV104 — no SH) - OFF
PL SAFING (four) (OV103 — no SH) — SAFE
(five) (OV102,5 — no SH) — SAFE
SH FIRE SUPPR ARM (two) (SH only) - SAFE
DISCH (two) (SH only) — NO-OP
H20 LN HTR (SH only) - OFF
EMER LTG — OFF/ON

DIRECT O2 viv — CL

PL SEAT PWR BUS SEL
CONTR (two)

- AC3 (dn)
— Cctr
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FWD FLIGHT DECK SWITCH LIST FOR

HANDOVER

LTG PNL sel (two) - OFF
— (1/4 brt if night launch)
INST L/ICTR sel — OFF
— (1/4 brt if night launch)
OVHD sel - asreqd
— (1/4 brt if night launch)
L GLRSHLD FLOOD sel (two) — VAR, as reqd
L SEAT/CTR CNSL FLOOD sel (two) — OFF,BRT

C6 LEH O2 vlv (four) — OP
C7 LEH O2 SPLY vlv (two) — OP
o1 COAS - OFF
AIR TEMP sel — CAB HX OUT
H20 PUMP OUT PRESS sel — LOOP 2
FREON sel - LOOP 1
O2/N2 FLOW sel - SYS102
PPO2 sel — SNSR A
02 CRYO O2 HTR ASSY TEMP sel — TK1 1
02/H2 sel - TK1
FC STACK TEMP sel -1
03 RCS/OMS PRESS sel — RCS He X 10
PRPLT QTY sel — OMS FUEL
MSN TIME - MET
05 L AUD TACAN ID (two) - OFF1
VOX SENS sel — as reqd
A/G (two) - TR
AIA - TR
ICOM (two) - TR
PWR — AUD/TONE
CNTL sel — NORM
XMIT/ICOM MODE sel - as reqd (PTT/VOX
recommended)
VOL pb (five) — as reqd
TACAN pb -5
PAGE — dn
NOT FLOWN 9-8

S TRK DR CNTL (two) - OFF
POS tb (two) - CL
PWR (two) - OFF
UHF SPLX/EVA XMIT FREQ 259.7/414.2
PWR AMP ON
SPLX SQUELCH ON
EVA STRING 1
ENCRYPT OFF
MODE SPLX
ANNUN LAMP TEST ctr
BUS SEL ACA 1 MNA
2/3 MNB
INTEN sel (two) BRT,MED
MTU AUTO
DEU (OV103,5) (four) dn
INT DISP PROC (0OV102,4) (four) dn
MDM PL1,2 (two) ON
PL3 OFF
FA (four) ON
FF (four) ON
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FWD FLIGHT DECK SWITCH LIST FOR HANDOVER | INGRESS

06 GPC PWR (five)

OUTPUT 1,2,3,4 (four)
5

IPL SOURCE
GPC MODE 1,2,3,4 (four)
5

- ON
— NORM (tb—gray)
- B/U [NORM| (tb—bp)

OFF

RUN (tb—RUN)

RUN (tb—RUN)

o7 TACAN MODE sel (three) - GPC |OFF
ANT SEL (three) — AUTO |asis
CH pb/tw (three) — 059Y |asis
AFT L RCS He PRESS (two) — OP (tb—OP)
TK ISOL (three) - GPC (tb—OP)
MANF ISOL (five) — GPC (tb—OP)
XFEED (two) — GPC (tb—CL)
MSTR RCS XFEED - OFF
AFT R RCS He PRESS (two) — OP (tb—OP)
TK ISOL (three) — GPC (tb—OP)
MANF ISOL (five) — GPC (tb—OP)
XFEED (two) — GPC (tb—CL)
08 RADAR ALTM (two) — ON |OFF
MLS (three) - OFE

MLS CH pb/tw (three) - 6
R SEAT/CTR CNSL FLOOD sel (two) — OFFBRT
LTG PNL R sel (three) — OFF
— (1/4 brt if night launch)
NUMERIC sel — BRT
— (1/4 brt if night launch)
R GLRSHLD FLOOD sel (two) — VAR, as reqd

NOT FLOWN

08 OMS KIT He PRESS/VAP ISOL (two) — CL
TK ISOL (two) — CL (tb-bp)
L OMS He PRESS/VAP ISOL (two) — GPC
TK ISOL (two) — GPC (tb—OP)
XFEED A - GPC (tb—CL)
B - GPC (tb—CL)
R OMS He PRESS/VAP ISOL (two) — GPC
TK ISOL (two) — GPC (tb—OP)
XFEED (two) — GPC (tb—CL)
FWD RCS He PRESS (two) — OP (tb—OP)
TK ISOL (two) — GPC (tb—OP)
MANF ISOL (five) — GPC (tb—OP)
ANNUN LAMP TEST — ctr
09 R AUD PWR — AUD/TONE
A/G (two) - TR
AIA - TR
ICOM (two) - TR
VOX SENS sel — as reqd
TACAN ID (two) — OFF, as reqd
PAGE — dn
VOL pb (five) — as reqd
VOL TACAN pb -5
XMIT/ICOM MODE sel - as reqd (PTT/VOX
recommended)
CNTL sel — NORM
013: All cbs — cl { } except:

:A,C,Ecb ESS MN CONTR (three) — ¢

{ } [op]
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FWD FLIGHT DECK

O14:A BRAKES MNA
RGA 1
IMU 1
FC1 CNTLR

:B,C,D,E Allcbs — cl { }except:

— ON
— ON
— ON
— ON

‘B cb MNA MNC CONTR

:C  ch TACAN 1 (OV102,35) — op{R}
MNA RAD ISOL CONTR (OV102,4,5)

‘D ch MNA GPS PRE AMPL (two)(OV102)

— ¢ { } [op]

UC (OV103,5)
LC (OV103,5)

cd {}
op {R}
op {R}
cd {1}

SWITCH LIST FOR HANDOVER | INGRESS

GPS 1 PRE AMPL (two)(OV104) op {R}
CAB VENT - ¢ {0}
ISOL - ¢l {O}
‘E cbMNAADTA 1 - ¢ {G}
ACCEL 1 - ¢ {G}
DDU AFT - op {Y}
‘F MMU1 - ON
RJDA 1A L2/R2 LOGIC — ON
DRIVER - ON
2A L4/R4 LOGIC — ON
DRIVER - ON
RJDF 1B F1 LOGIC - ON
DRIVER — ON [OFF
L OMS ENG VLV — ON |OFF
ASA 1 - ON
015:A  BRAKES MNB - ON
RGA (two) - ON
IMU 2 - ON
FC2 CNTLR - ON

:B,CD,E Allchs — cl {
‘B cb MNBMNACONTR - cl { } [op]

NOT FLOWN

} except:

015:C  ch TACAN 2 (OV102,3) - op {R}
MNB UTIL PWR F1/MO13Q - cl { } |
E ADTA2 - cl {G}
ACCEL2 - cl {G}
DDUR - cl {G}
blank cb (OV102) - op{R} |
‘F MMU 2 - ON
RJDA 1B L1/L5/R1 LOGIC — ON
L1/R1DRIVER - ON
RJDF 1A F2 LOGIC - ON
DRIVER - ON
ASA 2 - ON
ACCEL 4 - ON
016:A  BRAKES MNC - ON
RGA 3 - ON
IMU 3 - ON
FC3CNTLR - ON

:B,C,D,E Allcbs — cl

‘B

.C

:D

E

F

{ }except:

cb MNC MNB CONTR - ¢l { } [op]
- op {R}

ch TACAN 3 (OV102)
ch MNC GPS PRE AMPL (two)(OV102)

- op {R}
UC (OV103,5) - c { }
LC (OV1035) - op {R}

GPS 3 PRE AMPL (two)(OV104) - op {R}

02 EMER

cb MNC ADTA 3,4 (two) -

DDU R
AFT

RJDA 2B L3/R3/R5 LOGIC -
L3/R3 DRIVER  —

RJDF 2A F3 LOGIC

DRIVER

op {R}
o {G}
o {G}
op {Y}
ON

ON
ASC/109/FIN 1



FWD FLIGHT DECK SWITCH LIST FOR HANDOVER | INGRESS

016:F RJDF 2B F4/F5 LOGIC — ON
F4 DRIVER — ON |OFF
R OMS ENG VLV — ON |OFF
ASA 3,4 (two) — ON
ACCEL 3 — ON
RJD MANF L5/F5/R5/DRIVER - OFF
O17:A ATVC (four) — ON
‘B EIU (three) — ON
:C SIG CONDR FREON A - AC2
B - AC3
OL 1/2 — ON
OR 1/2 — ON
:D SIG CONDR OA 1/2/3 - ON
MDM OA 1/2/3 — ON
MEC (two) — ON
019 TV PWR - ON
DC UTIL PWR MNA - ON
COAS PWR — OFF
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MIDDECK SWITCH LIST FOR HANDOVER |INGRESS

ML86B:A cb MNA SPLY H20 TKA INLET

TKB OUTLET

WASTE H20 DUMP VLVINOZ HTR -

H20 LINE HTR A

MNB SPLY H20 TKB INLET

TKC OUTLET

DUMP ISOL

B SPLY ISOL VLV
H20 LINE HTR B

MNC SPLY H20 TKA OUTLET

TKC INLET

DUMP VLV/INOZ HTR -

XOVR VLV
GALLEY SPLY

:B cb MNA WASTE H20 TK1 VLV -

SPLY H20 TKD OUTLET -
WASTE H20 DUMP ISOL -
VAC VENT ISOL VLV -
WCS CNTLR -
GALLEY OVEN -

MNB WASTE H20 TK1 DRAIN -

SPLY H20 TKD INLET -
VAC VENT NOZ HTR -

ISOL VLV -
WCS CNTLR -
GALLEY H20 HTR -

:C cb MNA EXT ARLK HTR LINE ZN1 -

NOT FLOWN

ZN2 -
STRUC -
VEST -

c { }
c { }
op {Y}
op {Y}
op {Y}
op {Y}
op {R}
c { }
op {Y}
op {Y}
op {Y}
op {Y}
op {Y}
op {Y}
op {Y}
op {Y}

c {

9-12

ML86B:C cb MNB EXT ARLK HTR LINE ZN1 - op {Y}
ZN2 - op {Y}
H20 SIOVLV - cl { }

STRUC - op {Y}
VEST - op {Y}
MNC EXT ARLK HTR LINE ZN1 - op {Y}
ZN2 - op {Y}
:D MNA PYRO JETT SYSAKUANT - op {R}
FC PCM - op {Y}
MMU GN2 SPLY ISOLVLVA - op {R}
PORT HTR A - op {R}
STBD HTR A - op {R}
MNB PYRO JETT SYS APORTRMS - op {R}
MMU GN2 SPLY ISOL VLV B - op {R}
PORT HTR B - op {R}
STBD HTR B - op {R}
MNC PYRO JETT SYS B KU ANT - op {R}
PORTRMS - op {R}
STBDRMS - op {R}
:E MNA EMU 2 H20 SPLY - op {Y}
WASTE - op {Y}
CO2 SYS 1 CNTLR (0OV102) - op {Y}
(OV104,5) - op {R}
FLOOD TNL ADAPT 2 - op {R}
— (op {Y}Iif
SL MOD or
SH flown)
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MIDDECK SWITCH LIST FOR HANDOVER |INGRESS

ML86B:E cb MNB MUP/MAR 1 (OV-102) — op {Y}
2(0v102) -c { }

MAR1(0OV103,45) - op {Y}

2(0v10345) - { }

SEATL — ¢l { }
R-cl { }
CO2 COM INSTR (OV102) - op {Y}
(0V104,5) — op {R}
FLOOD TNL ADAPT 3 — op {R}
— (op {Y}if SL MOD

or SH flown)
MNC EMU 1 H20 SPLY - op {Y}
WASTE - op {Y}
SEAT L —c {}
R - cl

CO2 SYS 2 CNTLR (OV102) - op {Y}
(OV104,5) — op {R}
FLOOD TNL ADAPT4 - op {R}
— (op {Y }if SL MOD
or SH flown)
:F cb MNA FLOODS MIDDECK 1/8 — ¢l { }
WMC/MO13Q - op {Y}
AIRLK 1 - op {Y}
EXT A/L 1/4 (OV102) - op {R}
MIDDECK 9 (OV103,4,5) — op {Y}

CRYOO2HTRTK3SNSR1 - c { }
TK5 SNSR 1
(Ov103,4,5) — op {R}
— (cl { }if
TKS5 flown)

unlabeled cb (OV102) — op {R}

NOT FLOWN

9-13

ML86B:F cb MNB FLOODS MIDDECK 2/6 —c { }
BUNK 2/4 - op {Y}
EXT AL 2/3 (OV102) - op {R} |

MIDDECK 10 (OV103,4,5) — op{Y}

FLOODS AIRLK 3 - op {Y}
CRYO O2HTRTK3SNSR2 - cl { }
TK4 SNSR 1
(Ov103,4,5) - op {R}
— (cl { }if
TK4 flown)

TK4/5 SNSR 1
(0V102) — op {R}

— (cl { }if
TK4/5 flown)
MNC FLOODS MIDDECK 5/7 —-c { }
3/4/IMO13Q - cl { }
BUNK 1/3 - op {Y}
AIRLK 4 - op {Y}
CRYO 02 HTR TK5 SNSR 2
(Ov103,4,5) — op {R}
— (cl { }if
TKS5 flown)
TK4 SNSR 2
(Ov103,4,5) - op {R}
— (cl { }if
TK4 flown)
TK4/5 SNSR 2
(0v102) - op {R}
— (cl { }if
TK4/5 flown)

unlabeled cb (OV102) — op {R} |
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MIDDECK SWITCH LIST FOR HANDOVER |INGRESS

ML86B:G cb ESS 1BC FLOOD AIRLK 2 - op {Y} ML85E DC 10 AMP MNB S5 — ON
TNL ADAPT1 - op {R} cb DC 10 AMP MNB CB2 — op {Y}
— (op{Y}if CB3 — op {Y}
SL MOD or CB4 - op {Y}
SH flown) CB5 - cl { }
CRYO CNTLR TK4 (two) PUMPS S6 - OFF
(Ov10345) - ?F? ER{T cb PUMPS (two) — op {Y}
- (c i
TK4 flown) SORG (NOTE: Panel deleted if Galley not flown)
CNTLR TK4/5 (two) OVEN FAN - OFF
(Ov102) - op {R} H20 HOT(COLD) pb (two) — It off
— (cl { }if VOL sel — as reqd
TK4/5 flown) MV2 — asreqd
QTY TK4 (two) - op {R} REHYD STA Lever — CL, latched
—(cl { }if OVEN/RHS - OFF
TK4 flown) H20 HTR (two) - OFF
2CA CRYO CNTLR TK5 (two) AUX PORT — cap installed
(0v103,4,5) — op {R} TEST PORT 4 — cap installed
— (cl { 1}if ELECT TEST PORT — cap installed
TKS5 flown) OVEN DOOR - CL
QTYTK5 (two) - op {R} OPS WATER DISPENSER (deleted if Galley flown)
- e i H20 SEL VLV — OFF
TKS flown) Quantity Sel - 8
unlabeled cb (two) (OV102) - op {R} | It/pb _ It off
3AB CRYO CNTLRTK3 (two) —cl { } o
QTY TK3 (two) —d {} BYPASS VLV as is
. MO13Q MIDDECK FLOODS 1,2,3,5,7 (five) - OFF
MLBSE %Ugl' ifreqd) OFF EXT A/L (two) (OV102) — OFF I
9,10 (two) (OV103,4,5) — OFF
cb AC CB1 - op {Y} 46,8 (three) - ON
DC 10 AMP MNB gg : 8:2'!; MO130 LTG — OFF
S4 — OFF AIRLK FAN (two) - OFF
NOT FLOWN 9-14 ASC/109/FIN 1



MIDDECK SWITCH LIST FOR HANDOVER |INGRESS

MO13Q H20 S/O VLV — ctr (tb-OP) MA73C:F cb AC1 RMS PRI®A — op {Y}
- - (0 IT N0 own
AIRLK 2 OFF/ON (op {R}if no RMS flown)
TNL ADAPT 1 — OFF/ON MUP/MAR 3® (OV102) - op {Y}
DC UTIL PWR MNB — ON | MAR 3® (OV103,4,5) - op {Y}
AC UTIL PWR AC3 — OFF OPS INSTHYD ACTR®C - ¢l { }
AC2 RMS B/U ®A - Y
ML31C  WASTE H20 TK1 DRAIN VLV — ctr (t-bp)** - ?(f ER{if 7o RMS flown)
VLV — ctr (tb-OP) | SEAT 30 P v
DUMP SOL VLY - gﬁgg: OPS INST HYD ACTR ®C — ¢l { }
- AC3 L SEAT 30 -«
VLV ENAINOZ HTR — OFF . i et
:G All cbs op {R } (OV102,5) except:
SPLY H20 TKD INLET — cir (tb—OP) All cb Y 1(OV103 4 :
OUTLET — ctr (tb-OP) b ACH R op iT 3}q§ ' )e_xcglpt'{ )
VAC VENT ISOL VLV cB:LI\JI%_SEL - ('\:/::\l?tb—bp)** AC3 SASLé_E_P(3F£N (three) — Olp {{Yi
- C
NOZ HTR — OFF blank switch — dn |
ML26C  SPLY H20 GN2 TKA SPLY vlv — CL HJl  Allchs — cl
TK VENT viv — VENT H AFT POD VLV LOGIC (three) — ON
ML18F EMERLTG - ON/OFF MO10W 14.7 CAB REG INLET vlv (two) - CL
WMC FLOOD - OFF PPO2 CNTLR (two) — NORM
- - 02 REG INLET viv (two) - CL
ML30N Neg Press Relief viv cap (two) — installed/seated H20 TK N2 REG INLET vlv (two) — OP
MA73C:AB  MCA LOGIC MNA (four) — ON PL N2 vlv (two) -CL
MNB (six) — ON 02 EMER viv - CL
MNC (four) — ON N2 XOVR viv - CL
.CD Allcbs — ¢ { } H20 TK N2 ISOL vlv (two) - OP
= PL O2 viv (two) - CL

‘E All cbs — op {Y } except:
cb AC2PL3® — op {Y}
AC3PL3® — op {Y}
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MIDDECK SWITCH

LIST FOR HANDOVER |INGRESS

wCs AUTO INHIBIT/AUTO - AUTO MO51F  (CO2 RMVL SYS (RCRS) — 0OV102,4,5)
COMMODE CNTL — DN/OFF CNTLR lts (four) - off
MODE - AUTO MNA - OFF
VAC VLV - CL AC1 - ctr
FAN BYP (two) - OFF CNTLR 1 MODE - ctr
SEP - OFF COM INSTR - OFF
HOSE BLOCK - SEP1 MNC - OFF
COMPACTOR ANGLE - [D or < 10% AC3 - ctr
CNTLR 2 MODE - ctr
MO30F  DC UTIL PWR MNC — ON All cbs (six)(OV102) — op {Y}
MO32M LEH 02 5vlv — CL (OP if seat 5 flown) (OV104,5) - op{R}
6 viv — CL (OP if seat 6 flown) MOS8F  (OV103,4,5)
MO39M MIDDECK COMM CCU PWR — ON TVPWR — OFF
MO58F  (OV102)
MO42F MIDDECK AUD PWR (OV102) — AUD/TONE AIRLK 1 B/U PWR OFF
SPKR AUD PWR (OV103,4,5) — AUD/TONE AG 1 TR
AG (wo) - TR AlG 2 RCV
AA - TR AIA TR
ICOM (two) - TR ICOM (two) TR
VOX SENS sel - asreqd VOX SENS sel as reqd
MSTR SPKR VOL sel - as reqd PAGE dn
PAGE - dn VOL pb (five) as reqd
VOL pb (five) — as reqd XMIT/ICOM MODE sel — as reqd
XMIT/ICOM MODE sel - as reqd (P'|_|'NOX recommended)
(PTT/PTT TV PWR — OFF
recommended)
TONES - ACCU/BYP
SPKR PWR - OFF
GPC MEM DUMP sel — OFF
BYP TONE VOL — asreqd
NOT FLOWN 9-16 ASC/109/FIN 1



MIDDECK SWITCH LIST FOR HANDOVER |INGRESS

MO52J DC UTIL PWR MNA - ON |
AC UTIL PWR AC1 - OFF

MSTR ALARM pb — It off
MO69M LEH O2 7 vlv — CL (OP if seat 7 flown)
8vilv — CL
MD44F  CAB TEMP CNTL LINK — PRI ACT (pinned)
viv — FULL COOL (ccw by
using AUTO TEMP
CNTLR 1)

SEC ACT — FULL HEAT (cw by
using AUTO TEMP

CNTLR 2)
MIDDECK FLOOR (OV103,4,5)
EMU 02 ISOL VLV - CcL
CAB PURGE VLV - CL

ISOL VLV - CL
MO63P  (OV104) |

cb CB2/32 - op {Y}
CB3/J3 - op {Y}
CB4/J4 - op {Y}
CB5/J5 - op {Y}
CB6/J6 - op {Y}
RLY PWR — op {Y}
J2 — off
J3 — off
J4 — off
J5 — off
J6 — off

Left select - 10A

Right select — 10A

NOT FLOWN 9-17
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MIDDECK EXPERIMENTS SWITCH LIST FOR HANDOVER |INGRESS

MIDDECK (TEPC)
SW-1 — OFF

NOT FLOWN 9-18 ASC/109/FIN 1



AIRLOCK SWITCH LIST

FOR HANDOVER [INGRESS

AWI18A  LTG FLOOD 1,3,4 (three) — OFF TWS5S8T TNL FAN — OFF
2 — ON/OFF cb TNLFAN — op {Y}
AW1SD  AIRLK AUD PWR _ OFF TNLLIGHT = sz’F{R}'fSH flown)
AIG 1 - TR
AlG 2 - RCV AIRLOCK INNER HATCH
AIA - TR Actuator Handle - LAT
ICOM (two) - TR Lock Lever - LOCK
PAGE — dn Equal viv (two) — NORM
VOL pb (five) — as reqd cap (two) - installed
CNTL — NORM AIRLOCK OUTER HATCH (if SH/SL — C HATCH)
VOX SENS sel — asreqd A Handl LAT
MSTR VOL 1sel — MAX ctuator Handle -
XMIT/ICOM MODE sel — PTTVOX Lock Lever — LOCK
MSTR VOL 2 sel — MAX Equalviv (two) - OFF
cap (two) - installed
AW18H PWR/BATT CHGR EMU BUS SEL (t — OFF
MODE (tWSVO)  OFF SHISL HATCH (D HATCH) (if SH or SL flown)
INPUT — EMU 1 Actuator Handle - LAT
Lock Lever — LOCK
AW82B  AIRLK DEPRESS viv - CL Equal viv (two) - OFF
cap — installed cap (two) - installed
02 viv (two) - ct EXT AIRLOCK UPPER HATCH (if EXT A/L flown)
AW82D EMU H20 (four) — ctr (tb—CL) Actuator Handle - LAT
CCU PWR (two) — OFF Lock Lever — LOCK
Equal viv (two) - OFF
AW82H EMU H20 SPLY WASTE reg (two) — REGULATING cap (two) — installed
TW58T  (NOTE: Panel deleted if SL or SH not flown) :
TNL LTG FLOOD 1 — ONIOFF TUNNEL ADAPTER HATH (f ﬂ_o"lv_rKT
2,3,4 (three) — OFF Lock Lever - LOCK
ADP PLISOL VLV B .CL lled Equal viv (two) - OFF
cap — Installe cap (two) — installed
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AFT FLIGHT DECK SWITCH LIST FOR HANDOVER |INGRESS

R12L NOTE: Panel may be blank if no PL requirement
(See 9-26 or 9-27)

R11U FC GPC PURGE SEQ — dn (tb—bp)
PURGE HTR - GPC
VLVS (three) - GPC
STARTUP HTR (three) — ENA

H20 LINE HTR - A AUTO
RELIEF HTR - A AUTO
(0OV102,4) |
MDU PWR - ON
BRT sel — as reqd
R11L CRT4 PWR (OV103,5) - OFF
MAJ FUNC (OV103,5) - SM
IDP/CRT4 PWR (0OV102,4) - ON
MAJ FUNC (OV102,4) — SM
ENCRYPTOR — NORM
MS AUD CNTL — NORM
SPLY H20 TKA INLET — ctr (tb—OP)
OUTLET - ctr (tb—CL)
TKB INLET — ctr (tb—OP)
OUTLET - ctr (tb—OP)
TKC INLET — ctr (tb—OP)

OUTLET - ctr (tb-OP)
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AFT FLIGHT DECK SWITCH LIST FOR

HANDOVER

C/W LIMIT SET VALUE pb (three) — 000

LIMIT - LOWER
FUNC - ctr
PARAM - ctr
PL BAY DR SYS (two) - DSBL
MECH PWR SYS (two) - OFF
DR — STOP (thb-as is)
RAD LAT CNTL (two) — OFF (tb—LAT)
CNTL (two) — OFF (tb—STO)
KU ANT DIRECT STO - OFF

ANT — GND (tb—STO)
— (GND (tb-bp) if not flown)

MMU GN2 SPLY ISOL VLV (two) — ctr (tb—bp)**

R11L SPLY H20 DUMP ISOL VLV — ctr (tb—bpy* R13U
VLV — ctr (tb—bp)**
ENA/NOZ HTR - OFF
XOVR VLV — ctr (tb—CL)
GALLEY SPLY VLV — ctr (tb—bpy* """ ---
B SPLY ISOL VLV - ctr (tb-OP) R13L
R10 MS AUD PWR AUD/TONE
A/G (two) T/IR
AIA T/IR
ICOM (two) T/IR
VOX SENS sel as reqd
PAGE dn
VOL pb (five) as reqd
XMIT/ICOM MODE sel - as reqd (PTT/VOX
recommended) AlU
LTG PNL sel - OFF
FLOOD sel (two) — ON,BRT
— (OFFBRT if
night launch)
BIOMED CH 1 sel — MIDDECK CTR
2 sel — MIDDECK R
R13U C/W TONE VOL (two) — asis
PARAM STATUS — ctr
MEM — Ctr
LAMP TEST — ctr
PARAM SEL pb (three) - 120
dP/dT SNSR (OV102) - CAB
NOT FLOWN 9-21

SLEW AZM — ctr
ELEV — Ctr
RATE - SLOW
SIG STRENGTH sel — S-BD PM
KU tb (three) - bp
sel (two) — MAN SLEW,dn
PWR - OFF
MODE — RDR PASSIVE
RADAR OUTPUT - HI
CNTL - CMD
SIG PROCHDR - TV
LDR - OPS RCDR
TAGS — CLEAR
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AFT FLIGHT DECK SWITCH

AlL S-BD PL CNTL

ANT POLAR
XMTR PWR
CH SEL pb (two)
FREQ SWEEP
MOD
PWR SYS
SEL
PSP CMD OUTPUT

PL DATA INTLVR PWR
S-BD PM ANT SW ELEC

NSP

PRE AMPL
PWR AMPL STBY
OPER
MODE sel
XPNDR
DATA RATE XMIT
RCV
UPLK DATA
CODING XMIT
RCV
PWR
ENCRYPTION PWR
MODE
SEL

CMD

L CIRC
LO

701
OFF
OFF
OFF
PSP
PL UMB
ON

1

1

1

1
STDN HI
1

HI

HI
S-BD
OFF
ON

LIST FOR HANDOVER |INGRESS

AlR OPS RCDRS PNL CNTL tb (two) — bp
MODE (two) — RCD (tb—RCD)
sel - MAN
PWR (two) — ON
ANOM SEQ — OFF (tb—bp)
S-BD FM CNTL - CMD
ANT - GPC
PWR -1
DATA SOURCE sel — ME
PL RCDR PNL CNTL tb — bp (gray if not flown)
FUNC — OPERATE
MODE sel — STOP (tb—bp)
PWR - OFF
SPEED sel -1
AUD CTR VOICE RCD SEL CH 1 sel - ICOM A
2 sel - ICOM B
DOCK RING (seven) - OFF
SL (seven) - OFF
UHF A/G (two) - OFF
AIA - OFF |

PL BAY OUTLETS ICOM (two) — OFF

NOT FLOWN
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AFT MDU (OV102,4)
MDU PWR — OFF
BRT sel — asreqd
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A6U

AFT FLIGHT DECK SWITCH LIST FOR HANDOVER |INGRESS

DAP - all off
SENSE: -Z
FLT CNTLR PWR
DATA BUS sel (OV103,5)
Unused rotary sw (OV102,4)
ADI ATT
ERR
RATE
OS LTG FLOOD sel (two)
PNL sel
INST sel
NUMERIC sel
ANNUN BUS SEL
LAMP TEST
INTEN sel (two)
EVENT TIMER SET pb (four)
MODE
CNTL
TIMER
PL RETEN LOGIC PWR (two)
PL SEL
LAT 1,2,3,4,5 (five)

RDY 1,2,3,4,5 th (five)

OFF

1

full cw
INRTL
MED
MED
ON,BRT
OFF
OFF
OFF
OFF

ctr
VAR,MED
as reqd
UP

ctr

ctr

OFE

1
OFF (tb—bp)
bp

A6L (DSP) (OV103,4,5) |
cb ESS SYS PWR CNTL (two) — op {Y}
DEP (four) - op {Y}
DOCK LT (four) - op {Y}
MN LOG (six) - op {Y}

PMA 2/3 GRP 1 HOOKS SYS A (two) — op{R}
B (two) — op{R}

2 HOOKS SYS A (two) — op{R}

B (two) — op{R}

SYS PWR (two) — ctr (tb—OFF)
PMA 2/3 HOOKS (two) — ctr (tb—bp)
PYRO PWR (two) - OFF

PSU PWR (two) - OFF

VEST DEP VLV (four) - ctr (tb—bp)**
LTS (four) - OFF

NOT FLOWN
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AFT FLIGHT DECK SWITCH LIST FOR HANDOVER |INGRESS

A7L (OV103,4,5)
(A6L 1SS flights)
cb MADS PWR MNB o {}
MADS RCDR PWR PCM/WB ENA
PB FWD CMD
STRAIN GAGE PCM ENA
WB/ACIP PCM CMD
PCM CMD
RCD MODE SAMPLE
FDM CNTL DATA
MAN CALBR sel — DC 0
ACIP HTR OFF
A7L (0V102)
ACIP HTR OFF
OEX EQUIP ON
SILTS HTR OFF
ch SILTS CAMR AC3®A op {R}
SILTS PWR OFF
MADS FDM CNTL DATA
MAN CALBR sel — DC 0
A4 MSN TIMER sel — MET

A2 DIGI-DISSEL - EL/AZ
X-PNTR SCALE - X10
A7U MSTR ALARM pb — It off
PL BAY FLOOD (eight) - OFF
RMS SPOT (two) (OV103) - OFF
CAMR (two) (OV103) - ELBOW
PORT RMS LIGHT (OV102,4,5) - OFF
CAMR (OV102,4,5) — ELBOW
WIRELESS VIDEO (two) (OV102,4,5) — OFF
TV CAMR PWR (five) — ctr (tb—OFF)
PWR CNTL - CMD
CONTR UNIT - OFF
DNLK — ENA
SYNC — NORM
VID IN pb (thirteen) — It off
OUT pb (eight) — It off
CAMR CMD PAN/TILT — LO RATE
FOCUS — Ctr
ZOOM — ctr
IRIS — Ctr
TILT — ctr
PAN — ctr
ALC pb (three) — It off
GAMMA pb (three) — It off
A7L (APDS CNTL PNL) (OV103,4,5)
CNTL PNL PWR (three) OFF
HTRS/DCU PWR (three) OFF
APDS PWR (three) OFF (It off)
STATUS lts (thirty—six) off
PYROS (three) OFF (It off)
PYRO CIRC PROT OFF lts (two) off
NOT FLOWN
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AFT FLIGHT DECK SWITCH LIST FOR HANDOVER |INGRESS

A8U (This panel may be replaced or deleted if RMS not flown) A8L (This panel may be deleted if RMS not flown)
RMS Mode Its (twelve) — off STBD RMS — OFF (tb—bp)
BRAKES — ON (tb—OFF) RETEN LAT — OFF (tb—bp)
SAFING — AUTO (tb-bp) HTR (two) - OFF
MODE sel — TEST R—F-L tb (three) — bp
AUTO SEQ — ctr RMS SEL - OFF
Its (two) — off PWR - OFF
S/W STOP tb — gray PORT RMS — OFF (tb—STO)
C/W TONE VOL — as reqd — (OFF (tb-bp) if no
Its (eleven) — off MPMs present)
MSTR ALARM pb — It off HTR (two) - OFF
RATE MIN tb - OFF RETEN LAT — OFF (tb—LAT)
HOLD tb - OFF — (OFF (tb—bp) if no
SCALE tb — gray MRLs present)
EE MODE - OFF R-F-L tb (three) — gray
MAN CONTR — ctr — (bp if no RMS flown)
tb (six) - bp RMS RHC RATE — VERN
BIU JOINT sel ~ o A3 MON CONTRAST (two) — ctr
DR g BRT (two) ctr
PARAM sl — PORT TEMP COLOR (two) as reqd
LTG ANNUN/NUM sel (two) — VAR,LO TINT (two) as reqd
PNL/INST sel — OFE FUNCTION (two) ctr
JOINT sel — CRIT TEMP PWR (two) OFF
SINGLE/DIRECT DR — ctr
SHDLR BRACE REL — ctr (tb—bp)

NOT FLOWN
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AFT FLIGHT DECK SWITCH LIST FOR HANDOVER |INGRESS

L9 PS FLOOD sel (two) — ON,BRT
— (OFF,BRT if night launch)
AUD PWR — AUD/TONE

A/G (two) - TR

AIA - TR

ICOM (two) - TR

VOX SENS sel — as reqd
PAGE — dn

VOL pb (five) — as reqd

XMIT/ICOM MODE sel as reqd (PTT/VOX
PTT/PTT |

recommended)
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L10U

AFT FLIGHT DECK PAYLOADS SWITCH LIST

(AVIU)

SYNC/VIDEO - VIDEO
HI-Z/75 - HI-Z
PWR SELECT - HI

L11UL

SSP-3 (KEEL CAM)

cb SW PWR - op

KEEL CAM HTR/ILLUM - OFF
ENABLE - OFF

L11UR

SSP-3 (MULE)

Verify all tbs bp

MULE FMDM-A,B PWR (two) —

SURV HTR A,B PWR (two) -

cb MULE SW PWR -
KEEL CAM PWR -

ESM HTR A,B PWR (two) -

SOPE HTR AB PWR (two)  —

OFF
OFF
op
op
OFF
OFF

FOR HANDOVER |INGRESS

L12UL

(FSS)
Verify all tbs bp
PCU POWER CONTR-A,B (two)
NOT USED SW
cb FSS A SIDE PWR
PDIP PWR 2/Ku BAND
CCTV HTR PWR
FSS FMDM-A,B PWR (two)
HTR PWR

- OFF
- OFF
- OFF
- OFF
- OFF

L12UR

(TELESCOPE)
Verify all tbs bp

ESSENTIAL BUS EXTERNAL PWR - ctr
INTERNAL PWR - ctr

NOT FLOWN

9-27

L12UR FHST SHUTTER - OP
RSU SURV HTR PWR - OFF
MN BUS INT PWR — ctr
ESS/MN SW ENA - OFF
cb SPACE TEL SW PWR - op
PDIP PWR 1 - op
IPCU RLY CL tb — bp
MAIN BUS EXT PWR — ctr
SSM WK LTS - OFF
L12LL (PSP BY-PASS) |
PSP BY-PASS — DSBL
cb SWPWR - op
L12LR (SAC) |
Verify all tbs bp
ASIPE HTR A,B PWR (two) — ctr
SAP HTR A,B PWR (two) - OFF
cb SAC A-SIDE PWR ENA - op
SAC B-SIDE PWR ENA - OFF
OPA HEATER A,B PWR (two) — OFF
EPDSU HTR PWR - OFF
L12 (PDIP) |
Ku BAND RATE - OFF
DC PWR 1,2 (two) — OFF
Turn—around plugs installed in J101 and J103
R12U (VPU) |
VPU PWR SW - OFF
NOTE L10,L11,L12, — All unspecified/unlabeled

R7,A6,A7L, switches — dn (2 posn)/ctr (3 posn),
R12 tb — bp, cb — op, rotaries — as reqd
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AFT FLIGHT DECK SWITCH

LIST FOR HANDOVER |[INGRESS

Al5 (All Veh) Al13 (0OV103,4,5)
PS COMM CCU PWR - OFF OS AUD MSTR SPKR VOL sel - asreqd
DC UTIL PWR MNC - OFF SPKR PWR — OFF
AC UTIL PWR AC3 — OFF GPS PRE AMPL UC (OV103,5) — MNC
Al5: (0OV103,4,5) LC (OV103,5) — MNA
A CRYO TK5 HTRS (four) - OFF (two) (OV104) — ON
02 RESET/TEST - ctr PWR (OV103,4,5) - ON
Al5: (0OV102,4,5) GPS/SIGI PWR (OV103,5) - OFF
‘B cb PPCA CONT PWR (two) - op {R} blank sw (OV104) — dn
— (op{Y} if GPS ENCRYPT (OV103,4,5) - NORM
EDO pallet flown) GPS/SIGI ENCRYPT (OV103,5) — NORM
:C PALLET PWR (two) — ctr (tb—OFF) blank sw (OV104) — dn
HTRS (two) - OFF Al13 (0V102)
:D,E, HTRS (sixteen) — OFF OS AUD PWR — OFF
FG 02 RESET/TEST (four) — ctr A/G (two) - TR
:H,I, cb PALLET ESS (sixteen) - op {R} AIA - TR
JK — (cl { }if ICOM (two) - OFF
EDO pallet flown) VOX SENS sel — as reqd
HTR SNSR (eight) - op {R} MSTR SPKR VOL sel - asreqd
— (op{Y} if PAGE — dn
EDO pallet flown) VOL pb (five) — as reqd
Al4 RCS/OMS HTR FWD RCS  — OFF XMIT/ICOM MODE sel rec?)smrﬁ]ldngzg)” PTT
L POD (two) — A OFF, B OFF SPKR PWR _ OFF
R POD (two) — A OFF, B OFF
OMS KIT — OFF Al12 APU HTR GAS GEN/FUEL PUMP (three) — OFF
CRSFD LINES (two) - A AUTO, LUBE OIL LINE (three) — OFF
B AUTO TK/FU LINE/H20O SYS (six) — OFF
FWD RCS JET (five) - AUTO LG ARM/DN RESET - dn
AFT RCS JET (five) - AUTO FC3 STRUCT RTN - ctr (tb—ON)
PYRO (twelve) — SAFE GPS (0V102)
RMS LAT — SAFE PWR - ON
ENCRYPT — NORMAL
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AFT FLIGHT DECK SWITCH LIST FOR HANDOVER |INGRESS

Al12 GPS PRE AMPL (0OV102) R14: Allcbs — cl { } except: |
UPPER — ON If no EDO Pallet flown on OV102
LOWER - ON ‘B cb MNA PALLET DSC 1A/2B - op {R}
HYD HTR A (four) - AUTO MNB PALLET DSC 1B - op {R}
B (four) - OFF MNC PALLET DSC 2A - op {R}
CIRC PUMP PWR 1 — MNA If no EDO Pallet flown on OV104,5
2 - MNB B cb MNA PALLET DSC 1A/2B - op {R}
3 — MNC 3A - op {R}
All (OV103,4,5) MNB PALLET DSC 1B - op {R}
CRYO TK4 HTR (four) - OFF 4B - op {R}
02 RESET/TEST - ctr MNC PALLET DSC 2A - op {R}
MS COMM CCU PWR - ON 3B/4A - op {R}
DC UTIL PWR MNC — ON If one EDO Pallet flown on OV104,5
All (0OV102) :B cb MNA PALLET DSC 3A - op {R}
CRYO TK4/5 HTR (four) — OFF MNB PALLET DSC 4B - op {R}
02 TK 4/5 RESET/TEST — ctr MNC PALLET DSC 3B/4A - op {R}
MS COMM CCU PWR - ON :C  cb MNA UHF EVA - op {Y} |
OS COMM CCU PWR - OFF MNB KU ELEC - op {Y}
DC UTILPWR MNC - ON ANT HTR —op {Y}
All (OV105) CABLE HTR - op {R}
PALLET HTRS C,D (two) - OFF MNC UHF EVA - op{Y} |
TK10 HTRS (four) - OFF KU SIG PROC - op {Y}
02 RESET/TEST - ctr ‘D Allcbs — op {Y} except:
TK11 HTRS (four) — OFF cb MNB VPU —op {Y} |
02 RESET/TEST - ctr MNC TV CAB - cl
TK12 HTRS (four) — OFF ‘E MNA STBD RMS TV D (three) - op {Y}
02 RESET/TEST - ctr MNB PORT RMS TV RMS (three) — op {Y}
TK13 HTRS (four) - OFF — (op{R}if no
02 RESET/TEST - ctr PORT RMS flown)
ALl (0V104) :F ESS 1BC LDG GEAR ARM/DN RESET — op {R}
CRYO TK SEL (eight) — ctr
All cbs (104,5) - op{R}
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HARDWARE CAUTION & WARNING CONFIGURATION

UPPER LIMIT CHANGE

4

CABIN PRESS

OMS TK P OX-L

OMS TK P FU-L
OMS TK P OX-R
MPS He Reg 1A P

OMS TK P FU-R
MPS He Reg 2A P

CAB FAN AP

MPS He Reg 3A P

PPO2 #1

CABIN FAN AP

PPCO2 #2

MANF P LH2

ARS FAN AP

CAB TOTAL PRESS

FREON LOOP 1 EVAP OUT T
FREON LOOP 2 EVAP OUT T

LOWER LIMIT CHANGE

T0

3.90 V/15.52 psia (OV102)
3.85 V/15.40 psia (OV103)
3.90 V/15.53 psia (OV104)
85 V/15.29 psia (OV105)

0 V/288 psi (0V102,3,4)
0 V/296 psi (OV105)

0 V/288 psi

0 V/288 psi

0 V/811.4 psia (OV103)

0 V/814.5 psia (OV104)

0 V/808.4 psia (OV105)

0 V/288 psi

0 V/805.6 psia (OV102)

0 V/808.1 psia (OV103)

0 V/814.6 psia (OV105)

5 V/0.2" H20 (if SH flown)
0 V/811.5 psia (OV105)

0 V/2.7 psi (if SH flown)
5V/6.80" H20

0 V/7.6 mmHg (if SH flown)
5 V/65 psi

5 V/0.2" H20 (if SH flown)
5 V/13.8 psi (if SH flown)
0 V/115.2 °F

3.
3.
3.
3.
3.
4.
4.
4.
3.
4.
4.
4.
4.
4.
2.
4.
3.
3.
4.
1.
4.
4.30 V/115.2 °F
T

O WWUIONONWOPRROROIRRPOD DN O

V/13.73 psia (OV102)
V/13.80 psia (OV103)
V/13.74 psia (OV104)
V/13.71 psia (OV105)
V/681.9 psia (OV103)
V/678.7 psia (OV105)
V/675.8 psia (OV102)
V/677.8 psia (OV103)
V/684.6 psia (OV105)
V/680.0 psia (OV105)
V/4.16" H20

V/1186 Ib/hr

V/1186 Ib/hr

4 CABIN PRESS 3.45
3.45
3.45
3.45
39 MPSHeReglAP 3.35
3.45
49 MPS He Reg2AP 3.45
3.35
3.45
59 MPS He Reg3AP 3.35
74 CABIN FAN AP 2.60
106 FREON FLOW 1 0.80
116 FREON FLOW 2 0.80
INHIBIT
8 APU1EGT
18 APU 2 EGT
28 APU3EGT
30 CRYO 02 P TK4/5 (if TK4 and TK5 not flown)
40 CRYO 02 P TK5 (unless OV103,4,5 and TK5 flown)
55 CAB FAN AP (if SH flown)
61 CRYO 02 HTR1 TK4 (if TK4 and TK5 not flown)
65 PPO2 (if SH flown)
71 CRYO 02 HTR2 TK4 (if TK4 and TK5 not flown)
75 PPCO2 (if SH flown)
77 OMS PBK OXID TK ULL P
80 CRYO H2 P TK4/5 (if TK4 and TK5 not flown)
81 CRYO 02 HTR1 TK5 (unless OV103,4,5 and TK5 flown)
85 ARS FAN AP (if SH flown unpowered)
87 OMS PBK FUEL TK ULL P
90 CRYO H2 AP TK5 (unless OV103,4,5 and TK5 flown)
95 CAB TOTAL PRESS (if SH flown)
NOT FLOWN 9-30
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MEDS CONFIGURATION FOR INGRESS

Flight
View Port |Selected |Critical Edgekey

MDU | Angle [Config Port Bus Display Menu
CRT1 | positive auto primary 3 DPS DPS
CRT2 | positive auto primary 2 DPS DPS
CRT3 | positive auto primary 4 DPS DPS
CRT4 | negative auto primary 1 DPS DPS
CDR1 | positive auto primary 4 HSI/AMI Data Bus Select
CDR2 | positive auto primary 3 Comp ADI/HSI | Data Bus Select
MFD1 | positive auto primary 3 HYD/APU Subsystem
MFD2 | positive auto primary 4 OMS/MPS Subsystem
PLT1 | positive auto primary 4 Comp ADI/HSI | Data Bus Select
PLT2 | positive auto primary 4 HYD/APU Subsystem
AFD1 | negative auto n/a n/a n/a n/a
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This Page Intentionally Blank

NOT FLOWN 9-32 ASC/109/FIN 1



FAB USE ONLY

CUE CARD CONFIG

10-1

ASC/109/FIN

CUE CARD
CONFIG



CUE CARD
CONFIG

TOP

HOOK

VELCRO 10 ASCENT 10

#

a1

1

ADI ERROR/RATE

SWITCH
#ASC—la/A,E/C

TOP

HOOK
VELCRO
SHIM

BACK OF ‘ADI ERROR/RATE SWITCH’

VELCRO

Hizols ENTRY 10 %

R alg Y
25 5/1.25 2.5
25 2/1.25 2.5
10 1/0.50 2.5

#

1
ASC-1b/AE/C
HOOK

VELCRO
SHIM

FAB USE ONLY CC 10-2 ASC/109/FIN



FAB USE ONLY

TOP

ASCENT/ENTRY SPEC ASC-2a/A,E/ID
PASS NO. BFS NO.
GPC MEMORY 0 | BFS MEMORY 0
IMU ALIGN (301) 21 GNC
STRK/COAS CNTL (301) 22 | HORIZ SIT 50
RCS (OPS 3) 23 | OVERRIDE 51
HORIZ SIT 50 | GPS STATUS 55
OVERRIDE 51 SM
ENT CONTROL (OPS 3) | 53 | PL BAY DOORS | 63
GPS STATUS 55
TOP

BACK OF ‘ASCENT/ENTRY SPEC’

HOOK
VELCRO
SHIM

CC 10-3

HOOK
VELCRO

SHIM

ASC-2b/A,E/B

ASC/109/FIN



TOP TOP
BACK OF ‘SPEED BRAKE CMD’

% ASC-3a/A,E/C % % #

ALIGN SBTC
TRAILING EDGE
FULL FORWARD HOOK

VELCRO
15

20—
30—
40 ————
50 ———
60—
70—
80—

HOOK
90 —m787 — VELCRO

SPEEDBRAKE CMD
VS
SBTC TRAILING EDGE

¥ 4

ASC-3b/A,E/B

FAB USE ONLY CC 10-4 ASC/109/FIN



Low Inclination TOP
28.45°
3OUTFIRST __ SRBSEP 3 OUT SECOND 3 OUT BLANK A0A-s CONTINGENCY
PILE SERC - ITEM6 (*) ME SHUTDN pb (three) — push E SHUTDN pb (three) — push | ABORT PILE
VEL- ME SHUTDN pb (three) — push| [ ARL{wo) — REF VEL—
CRO OMS He PRESS (four) — OP /CONT REGION N.IMIGSCZAL | RO
ADI (two) — REF ITEM 1 (INH)
J]CONT REGION Before NZ Hold

313 Pc <50 +2 sec:

VET SEP
VRoll Hds Up VRoll, Yaw Hds Up V/Pitch Dn, then Up [[77 o @3
(& Yaw if MM601) VMM VM ¢ET"SEP‘- )
VMM602

2
I'H BDA ENTRY

SRB SE ANY
ser_2 OUT SECOND _ops3 2 OUT DROOP_sETAL

LH BDA ENTRY

['Roll, Yaw Hds Up
[/ MM602

L’ BDA ENTRY

RHC/PNL TRIM — ENA
IfM<5,

VAIL/RUD TRIM
If M <3, S/B = 65%

Expect 20° < o < 58°

After NZ Hold (NZ < 2g)
M <5, ADTA PROBES - Deploy
Monitor — M/o.

(M2 51 0=0°byM=.95)

2 OUT FIRST
J| SERC - ITEM6 (*) VSERC ON
Failed ME SHUTDN pbs (two) — push MAX THROT — ITEM 4 (*)
| When H > 70K: ABORT RTLS DUMP — ITEM 6 (*), 7 (*)
ABORT — ITEM 2 (¥), 4 (*) Failed ME SHUTDN pbs (two) —| | Failed ME SHUTDN pb(s) — push| |VAir Data
ABORT RTLS ABT'S(:‘WO) _ REE ABORT TAL Incorp Air Data ASAP
ADI (two) — REF If Yaw — Powered BDA O XRNG TAL Site
If Yaw awPowered BDA /CONT REGION VDROOP ALT Select UHF-G TIR
J] VCONT REGION I =1f Overbright and < 265K = - | [BAILOUT
Fotam | <1330 BDA ' Go_to 2 OUT SECOND Whgn ;\ﬂ =.95
> <1330 ——  fFoTTTeSecemCscessss
When MPS PRPLT = 2%: (jsSYG%Z?E’RO
MAN THROT, Pc — 67%
POST SRB SEP: VOREF — 100° (or 0° — 100°) Man Shutdn at C/O mark Go to BAILOUT
VOREF — 0°, Roll Heads Up| | Roll Hds Up
When H negative: When EAS> 10 and incr: ¢ ASC-4a/109/A/A
Vo> —2° MECO, ET SEP vPitch Dn at 3"/sec TAL ——MECO-—
/MM602 Vhveoa en P 12/3TAL
12/3RTLS BYD(5) BEN(2) MRN(3)
—
STUCK MIN | STUCK FIRST ”l STUCK RTLS ||| STUCK TAL |
THROTTLE
+1ENG ouT MAN THROT, MAX THROT — ITEM 4 (*) MAX THROT — ITEM 4 (*)
css VTAL Site
ABORT RTLS, ADI (two) - REF ABORT TAL
Push to BREF = 90°
Fly roll, yaw needles
o When 6CMD > 90° I \7&'5 LLE_
CRO PR/Y AUTO CRO
THROT AUTO
ASC-4a/109/A/A | when 6REF > 100° [=p RTLS
ADI (two) — LVLH

FAB USE ONLY

(reduced copy)
CC 10-5
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Low Inclination

28.45

o

3 0UT COLOR

TOP

BACK OF ‘CONTINGENCY ABORT’

BLANK

3 OUT BLANK

UTDN pb (three) — push
CONT REGION

nwr—42o

PILE
VEL—
CRO

EAS=9

I| ME SHUTDN pb (three) — push |

RTLS —-MECO-—

When EAS < 25 or incr: Voa—o-—2 | Yo>60°
. VETsEP (~125°, ADI flip)
MNVR (ADI): = —
Pre PPA (REF) — Roll, Yaw Hds Up VET_)SOEP(ﬁ )
PPA to Vrel 0 (REF) - Yaw, Roll - =0 VPitch MNVR
Post Vrel 0 (VLVLH) — Pitch Dn v
vV MMB02 MM602
|_' D) entry
. . we 20UT
2 OUT COLOR  H<+100 | H>+100 2 OUT RED COUNT BLANK MECO
CSS VSERC ON VSERC ON
SERC ON /2 E/O RED Overbright Failed ME
ABORT — ITEM 2 (*). 4 (* r -1If not Overbright = == === - SHUTDN pbs
iy .40 ' Faile (two) — push

P,R/Y AUTO
Failed ME SHUTDN pbs (two) — push

ABORT — ITEM 2

ALY

d ME SHUTDN pbs (two) — push;
'

().4()

ADI (two) — REF 400 (Bmax = 75°) RTLS
If Yaw — Powered BDA AT FINE COUNT:
CONT REGION VPitch Dn to o = -2°
VMECO, ET SEP
VPitch Up
VMM602
Fi>1450 | H <1450 ~(Vrel 0) - 10 sec EAS =20 F <+ 100
YELLOW
VOREF - 0° VOREF — 100° ADI (two) — LVLH fD' (two) — LVLH
VRoll Heads Up VRoll Heads Up When EAS > 10 & incr: Pitch Dn to o = -2

When EAS > 10 & incr:

When H negative: V/Pitch Dn at 3°/sec VMECO, ET SEP
VMECO, ET SEP VPitch Dn
VMECO, ET SEP ) .
Jonn V/Pitch to MMB02 VMMB02

V/Pitch Dn at 3°/sec

VMECO, ET SEP

VPitch Up
MM602

VMM602

RTLS CONT

FAB USE ONLY

I—} ENTRY

N

ASC-4b/109/A/A

(reduced copy)

CcC

10-6

RTLS CONT
ENTRY/MM602 PILE
VERT SIT| INH ECAL VEL—
ITEM 1 (INH) CRO

Before NZ Hold
RHC/PNL TRIM — ENA
VAIL/RUD TRIM

If M <3, S/B =65%
Expect 20° < 0. < 58°
After NZ Hold (NZ < 2g)

M < 5, ADTA PROBES — Deploy
Monitor — M/o

(M2 — 1: 6=0°by M=.95)

V/Air Data
Incorp Air Data ASAP

Select UHF-G TR

BAILOUT

When M = .95:
PRIY CSS
OPS 603 PRO

Go to BAILOUT

ASC-4b/109/AIA

ASC/109/FIN



JT

TOP

HOOK OMS 2 HOOK
VELCRO BURN VELCRO
MONITOR
OMS TEMP* L R
FUINP > [225][221] OMSENGFAL
< 200 | OMS PRPLT FAIL
or NoFUINP

OMS PC* & OMS.| (BFS: Vaccel)

ENGVLV1lor2 <70 OMS ENG FAIL
or OXINP > 227
OXINP < 227 OMS PRPLT FAIL
or No OXIN P
OMS OX/FU TK P (VENG IN P)
OX/EU LOW He PRESS/VAP ISOL (two) — OP
If aff TK P notincr:
He PRESS/VAP ISOL (two) — CL
AtPC < 72 or OMS TEMP or HP >[85:
OMS PRPLT FAIL
OX & FU HIGH He PRESS/VAP ISOL (two) — CL

Cycle He A(B) to maintain TK P 234-284

OMS He TK P LOW

(/[oMS/MPS])

AtHe P <640 0r QTY <41:
If HP < [85]: OMS XFEED from good OMS
AtHP > [85]: OMS PRPLT FAIL

OMS N2 REG P HIGH or LOW

OMS ENG - ARM

OMS N2 TKP LOW

AtN2 TKP <470: OMS ENG - ARM

(/[oms/VPS))
OMS GMBL PRI fail L(R) OMS GMBL — SEC (twice)
SECfail | IfhighRCSusage: OMSENGFAIL
GPC 1(4) & aff GPC PWR — OFF

Burning OMS aff

If SEC GMBL avail:
aff MDM FF 1(4) — OFF, ON
L(R) OMS GMBL — SEC (twice)

2 FAs lost v'MAN SHUTDN
1/0 ERROR FA 1(4) L(R) OMS GMBL - SEC
| VORESET (ifrecov: BFSI/ORESET)
If high RCS usage: OMS ENG FAIL
2FAslost |YMANSHUTDN
BCE STRG D 1/0 RESET (if recov: >>)
1(4) | IfhighRCSusage:

L(R) OMS GMBL — SEC (twice)

1/0 ERROR PCM

Ol PCMMU PWR — 2(1)

*1f XFD, BLDN, or sensor fail, monitor ENG IN P for off-nominal performance

JF

ASC-5a/109/A,0/A %

(reduced copy)

FAB USE ONLY
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TOP

BACK OF ‘OMS BURN MONITOR’

HOOK OMS HOOK
VELCRO FAILURES VELCRO
LEFT OMS MNA (ApC1)| Left OMS
FE1 PriTVC
FA1
MNA (ALC1) MNA (ALC1)
CNTLAB1 t > CNTLAB1 t
FA4 FA3* Left OMS
Ignition
MNB (ALC2) MNB (ALC2)
CNTLAB2 1 » CNTLAB2 t
FAl FA2
Left OMS
MINB (APC2)| sec TvC

FA2

1 If CNTL AB1 or AB2 (CAL or CA2) failed and ign path still
exists at OMS fail, assume L(R) OMS | is PRPLT FAIL

* If L(R) P failed high during burn, or FA3(4) failed, at L(R)
OMS fail, no guidance downmode after L(R) OMS ENG
switch OFF (TGO slow, ADI needles in error, 6 ft/s underburn)

JF

RIGHT OMS Ridht OMS
|
',\:/',L\'f (APC3) Pr?TVC
FA4*
MNC (ALC3) MNC (ALC3)
CNTLCA1 t » CNTLCA1t
FA3 FA4* Right OMS
Ignition
MNA (ALC1) MNA (ALC1)
CNTLCA2 t » CNTLCA2
FAL e MNA (APC1)| Right OMS
FF3 | SecTVC
FA3
If two FA MDMs lost
Preburn: During burn:
MDMs| ENG — OFF | MAN SHUTDN
1,2 |LEFT(TVC) |BOTH
1,3 |RIGHT (IGN) | LEFT
1,4 |LEFT(IGN) |RIGHT
2,3 [LEFT(IGN) [RIGHT
2,4 |RIGHT (IGN) | LEFT
3,4 |RIGHT (TVC)|BOTH

ASC—Sb/A,O,E/H%

(reduced copy)

FAB USE ONLY

CC 10-8

ASC/109/FIN



TIG-2

TOP

JF

OMS 2/
HOOK HOOK
VELCRO [ORBIT OMS| g cro
BURNS
VMM105/202(302)

Enter TGO +5 sec (2 eng) or TGO +10 sec (1 eng)
VBURN ATT (INRTL) then REF, pb — push
VENG SEL VDAP TRANS — NORM (MM202)
CNTL PWR (two) — ON vDAP — AUTO(PASS)/DISC
VGMBL TRIM
2engine: P=+0.4 LY =-57 RY=+57
lengine: P=+0.4 LY = +5.2 RY = -5.2
L,R OMS He PRESS/VAP ISOL A (two) — OP
...Wait 2 sec. . .

L,R OMS HE PRESS/VAP ISOL B (two) — GPC (OP for SE
GPC OP CL burn)
ORB BURN A
B

SEL OMS ENG(s) — ARM/PRESS (VP VLVs OP)
IfP VLV CL: Aff OMS ENG — OFF

WARNING
Do not burn aff engine if:
OMS N2 TK P < 470(564) (NONCRIT BURN)
He TK P < 640
FU ENG IN P < 216(244)
OX ENG IN P < 151(244)

NN

AVTOT: OMS XFEED RETURN (Planned Single

Engine)
—:15 EXEC
If OMS ENG P MSG and non critical burn: - Aff ENG — OFF
If Leaking OMS PROP, burn RCS +X TIG — 15 sec to
OMS IGN + 1 sec
:00 TIG; start watch (VPg, AVTOT, ENG VLVs)
© OMS PRPLT FAIL: .
; HP < (CONTINUE BURN): .
i Failed OMS ENG — OFF .
i V' XFEED (two) - CL .
. TK ISOL (two) - CL .
He PRESS (two) — CL

* HP > [85] (STOP BURN): *
* OMS ENG (two) — OFF *
* VFailed OMS XFEED (two) - CL *
* TK ISOL (two) - CL *
* He PRESS (two) — CL *
* OMS ENG FAIL: *
* ASCENT or CRIT O/O (Continue Burn) *
* Failed ENG — OFF *
* OMS XFEED at —» 1/2 AVTOT |:|:|:| *
* at FAIL *
*» RCS COMPLETION: (Hp<[85]orCRITO/O) =
* Interconnect to either OMS that was ENG FAIL ~ *
*  THC +X (Hp = [85]) *
* Post burn, AFT RCS RECONFIG *

CUTOFF

+02  OMSENG(s) — OFF (if<3IMU,at [ }[ T )

Trim_ OMS 2 TAIL ONLY CNTL Orbit

Residuals:[VGox<0.21ps | VGO X < +0.2 fps All'axes < 0.2 fps

VGO Y,Z<2fps

JF

FAB USE ONLY

ASC—6a/109/A,0/A %

(reduced copy)

CC 10-9 ASC/109/FIN



TOP

# BACK OF ‘OMS2/ORBIT OMS BURNS' #
HOOK OPS 1 HOOK
VELCRO |RCS BURN| VELCRO
AFT RCS
VRCS BURN CONFIG:

OMS TK ISOL (all) — OP OMS TK

L(R) OMS XFEED (two) — OP switch at

R(L) OMS XFEED (two) — CL 1/2 AVTOT

AFT L,R RCS XFEED (four) — OP (If reqd)
TK ISOL (six) — CL

TIG-2 L,R OMS He PRESS/VAP ISOL A- OP
... Wait2sec...
L,R OMS He PRESS/VAP ISOL B- OP
vMM105
CNTLR PWR (two) — ON
VBURN ATT (INRTL) then REF, pb — push
VRCS SEL
DAP: INRTL/DISC
00 +X
Maintain PITCH ATT ERR + 3°
Monitor OMS data
Monitor AVTOT
CUTOFF Release THC
CNTLR PWR (two) — OFF

FWD RCS

FRCS BURN PREP
' Load DUMMY target for FRCS attitude
. RCS SEL — ITEM 4 EXEC
' TIG @ TTA = 2:00 or as reqd
. AVX=-2.1(ITEM 19)

AVY =0 (ITEM 20)
' AVZ=+1.0 (ITEM 21)
’ LOAD - ITEM 22 EXEC
» TIG-10 Auto Mnvr to ATT
, Whenin attitude:

ADI ATT — REF (push)
' Load External AV Burn Target
. AVX = +80
' AVY =0
., Avz=0

LOAD - ITEM 22 EXEC

' TIMER — ITEM 23 EXEC
v VVGOX = negative
v YVGOY =0
., YVGOZ=+21%2
. VREF ball -0,0,0

e ®© © © © © o o o o ®© ®© o o o o =

NOTE
Error needles invalid during burn
Burn time = [RX TGO
TGT Hp = for ASCENT

—:30 CNTLR PWR (two) — ON
DAP: INRTL/DISC

00 —X
CUTOFF CURHP = TGT HP Djj release THC
CNTLR PWR (two) — OFF

% ASC-6b/109/A,0/A %

(reduced copy)
FAB USE ONLY CC 10-10 ASC/109/FIN




TOP TOP

BACK OF '‘ASCENT
ADI — NOMINAL'
ASCENT ADI - NOMINAL ENTRY ALPHA

TIME 9 K H VR Jdref R H Href Rref

= 35 40 4296 400
0:30 67 649 9K © 24 HI40LO 2762 247 -43 R85
0:50 61 981 26K &5 23 434037 2255 238 -59 74
110 53 1423 50K O 22 434037 1871 231 -77 67
1:30 38 1881 83K 8 21 434037 1572 226 -98 L62
. = 20 4340 37 1339 218 -114 61
1:50 30 2188 124K = 19 434037 1153 211 -134 61
18 434037 999 204 -156 61
17 434037 874 197 -174 62
16 434037 771 191 -184 63
HOOK
VELCRO
KSC 15 _
MAX /D o
M 3 t
3 17
2 15 g
HOOK ! 12 e
Sone ASC-14b/109/AE/A™
%PRPLT REMAIN
-STAGING-
v, 8 H H
6 21 1886 191K 15 434037 688 185 -198 64
7 17 1399 258 14 434037 615 179 -126 63
8 14 1032 299 13 434037 547 175 -136 61
9 12 739 324 12 434037 484 171 -151 58
11 423936 424 165 -196 56
1(2) 19 ?gg ggg § 10 413835 374 161 174 R50
> 9 393633 325156 -206 43
14 5 -48 356 © 8 373431 276 148 -239 39
16 26 -110 354 3 7 333027 230 139 -267 38
18 24 126 350 I 6 302724 183 128 -273 39
. 5 262320 142 115 275 3|
20 22 51 348 O )
22 20 97 348 2 3 w1015 74 g8 .pas 38
24 19 304 352 25 14 61 81 242
26114 14 601 367 2 13 50 74 -273
15 10 39 65 -321

Jr

i
=

8 27 50 -268

(reduced copy)
FAB USE ONLY CC 10-11 ASC/109/FIN



TOP

HOOK DEAOORABH HOOK
VELCRO | A Gy VELCRO

vMM302 vOMS BOTH

Enter TGO + 5 sec
VTRIM: P +0.4,LY -5.7, RY +5.7

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

B (two) — OP

vDAP — AUTO(PASS)/DISC

ADI — LVLH(REF)/HI/MED

FLT CNTLR PWR (two) — ON

TIG-2 OMS ENG (two) — ARM/PRESS
— :15 EXEC
— :15 If OMS AFT QTY < 11%, THC +X to OMS IGN + 1 sec
:00 Start watch (VPg, AVTOT, ENG VLVs)

OMS PRPLT FAIL (CONTINUE BURN):
Failed OMS ENG - OFF
ITEM 18 +0 EXEC
When good OMS QTY:
5%: L, R OMS XFEED (four) - OP
4%: Good OMS TK ISOL (two) — CL
If OMS P; < 80 or OMS TEMP,
OMS ENG - OFF
vADI — LVLH, center needles
RCS COMPLETION
OMS ENG FAIL:
Failed OMS ENG - OFF
OMS XFEED at 1/2 AVTOT at fail

*
*
*
*
*
*
*
*
*
*
*
*
*
*
: oromMs QTY [ [ ] %L or %R
% 2nd OMS FAIL (ENG or PRPLT):
% Failed OMS ENG — OFF
% If PRPLT FAIL:
. Secure aff OMS
" ITEM 18 +0 EXEC
« VYADI — LVLH, center needles
% Interconnect good OMS to RCS
* THC +X (VOMS% vs RCS Burn Time)
* RCS I'CNCT TK SW (N/A for OMS PRPLT FAIL)
" THC +X (VOMS% vs RCS Burn Time)
% AFT RCS RECONFIG
{: RCS COMPLETION

ASC-8a/A/D %
HINGE

(reduced copy)
FAB USE ONLY CC 10-12 ASC/109/FIN
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TOP

HINGED AT BOTTOM OF
‘AOA DEORBIT BURN (2 ENG)’

CUTOFF

THC —X to AVTOT = 0 or FRCS depletion (JETS FAIL OFF)

*+ RCS COMPLETION: *
*  |f DIRECT INSERTION: *
* THC +X to AVTOT =0 0or TOTAFTQTY L[ [ [ | % =
* *
* THC +X to FLIP AV or *
* At AFT QTY 1 TOT AFT QTY 2 % then *
* if CUR AVTOT: FRCS COMPLETION *
* *
* FLP[S [, *
7]2
. Av FRCS COMPLETION .
* AFT [TaF—————————==============: *
2|6
. AV uj THC +X to TGT AV .
* GT [gloFf *
: ST lofo] :
* *
*  If W/OMS 1: *
* THC +X to TGTHP or TOTAFTQTY1 | | | | % *
* *
* *
* THC +X to FLIP HP or *
* AtAFT QTY 1 TOT AFT QTY 2 % then *
* if CUR HP: FRCS COMPLETION *
* *
* FLIP . *
* HP FRCS COMPLETION *
* *
* AT T T *
* HP LT THC +X to TGT HP *
* *
* TGT[ [ - *
: STLLT :
* *
* FRCS COMPLETION; *
* Mnvr to =X Att (pitch up at 3°/sec to VGOz = +1/4 AVTOT) *
* *

+:02 OMSENG(s) — OFF(If<3IMU,at [ ]:[ [ 1)

* AFT RCS
Trim X,Z residu

JF

FAB USE ONLY

RECONFIG if INTERCONNECT *
als < 2 fps (< 0.5 fps if shallow)

ASC—-8aal/109/A/A #

(reduced copy)
CC 10-13 ASC/109/FIN



TOP

% BACK OF ‘AOA DEORBIT BURN (2 ENG)’ #
HOOK DE%%ABW HOOK
VELCRO | g 2| VELCRO

vMM302 vOMSLorR
vOMS BURN CONFIG (L or R XFEED)
Enter TGO + 10 sec
VTRIM: P +0.4,LY +5.2, RY -5.2
L,R OMS He PRESS/VAP ISOL A (two) — OP
... Wait2sec... B (two) — OP
vDAP — AUTO(PASS)/DISC
ADI - LVLH(REF)/HI/MED
FLT CNTLR PWR (two) — ON
TIG-2 Good OMS ENG - ARM/PRESS
— :15 EXEC
— :15 IfOMS AFT QTY < 11%, THC +X to OMS IGN + 1 sec
:00 Start watch (VP¢, AVTOT, ENG VLVs)

OMS XFEED RETURN at AVTOT =

orD“‘at %

L,R OMS TK ISOL (four) — OP
XFEED (four) — CL

OMS PRPLT FAIL (CONTINUE BURN):
OMS ENG - OFF
ITEM 18 +0 EXEC
Secure aff OMS
vADI — LVLH, center needles
Interconnect good OMS to RCS
THC +X (VvOMS% vs RCS Burn Time)
AFT RCS RECONFIG
RCS COMPLETION
OMS ENG FAIL (CONTINUE BURN):
OMS ENG - OFF
vADI — LVLH, center needles
Interconnect OMS to RCS
THC +X (VOMS% vs RCS Burn Time)
RCS I'CNCT TK SW
THC +X (VOMS% vs RCS Burn Time)
AFT RCS RECONFIG
RCS COMPLETION
RCS +X JET FAIL OFF:
ITEM 18 +0 EXEC
G23| Resel jet

E R I A L R B N I N N R S R . I
EE I D R T T N N N R R T R

(reduced copy)
FAB USE ONLY CC 10-14 ASC/109/FIN



TOP
HINGED AT BOTTOM OF
‘AOA DEORBIT BURN (1 ENG)’

RCS COMPLETION: .
If DIRECT INSERTION: .
THC +X to AVTOT = 00r TOTAFTQTY 1| [ [ Joo =

*

THC +X to FLIP AV or *

At AFT QTY 1 TOT AFT QTY 2 %then  *

if CUR AVTOT: FRCS COMPLETION *

*

>
<3
\‘
N
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
1
* %

E

_|
>
<9

o
o
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
*

*
*
If W/OMS 1: *
THC +X to TGTHP or TOTAFTQTY1 | | | |% *
*
THC +X to FLIP HP or *
At AFT QTY 1 TOT AFT QTY 2 %then  *
if CUR HP: FRCS COMPLETION *
*
FLIP

E

HP FRCS COMPLETION

*  *

_‘
I
59

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
|
*

FRCS COMPLETION:
Mnvr to =X Att (pitch up at 3°/sec to VGOz = +1/4 AVTOT)
THC —X to AVTOT = 0 or FRCS depletion (JETS FAIL OFF)

E o S T R N R I T N S I L R T I N B I N S R S T

* F  F 3k *

CUTOFF
+:02 OMSENG — OFF (If<3IMU,at L_J:[_ [ 1)
* AFT RCS RECONFIG if INTERCONNECT *
Trim X,Z residuals < 2 fps (< 0.5 fps if shallow)

% ASC-8bb/109/A/A %

(reduced copy)
FAB USE ONLY CC 10-15 ASC/109/FIN



TOP

% AOA

DEORBIT
BURN (RCS)

vMM302 VvRCS SEL
vRCS BURN CONFIG (L OMS I'CNCT)

L,R OMS He PRESS/VAP ISOL A (two) — OP
... Wait2sec... B (two) — OP

vDAP — INRTL/DISC
ADI — LVLH(REF)/MED/MED
FLT CNTLR PWR (two) — ON

TIG THC +X
Maintain PITCH ATT ERR + 3°
Monitor AVTOT:
RCS I'CNCT TK SW at AVTOT =
R OMS XFEED (two) — OP
L OMS XFEED (two) — CL

+ OMS PRPLT LOW .

' AFT RCS RECONFIG AT AVTOT = '
+ RCS COMPLETION '

OMS PRPLT FAIL (MULTIPLE JETS FAIL OFF):
Secure aff OMS
ITEM 18 +0 EXEC
[G23|Resel jets
Interconnect good OMS to RCS
THC +X (VvOMS% vs RCS Burn Time)
AFT RCS RECONFIG
RCS COMPLETION
RCS +X JET FAIL OFF:
ITEM 18 +0 EXEC
[G23|Resel jet

* 0% % Ok 2k 2k X X X X F

(reduced copy)
FAB USE ONLY CC 10-16
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TOP
HINGED AT BOTTOM OF
‘AOA DEORBIT BURN (RCS)’

RCS COMPLETION: x
If DIRECT INSERTION: «
THC +X to AVTOT = 0 or TOT AFT QTY 1 % o+

[T T] X

THC +X to FLIP AV or «

At AFT QTY 1 TOT AFT QTY 2 % then *

if CUR AVTOT: FRCS COMPLETION *

*

*

*

L e e
av L712]
M lefe]

*

*

*

*

_|
>
<9

o
o
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
*

*

*

If W/OMS 1: x
THC +X to TGT HP or TOT AFT QTY 1 % *
LT T] ‘

THC +X to FLIP HP or *

At AFT QTY 1 TOT AFT QTY 2 %then  *

if CUR HP: FRCS COMPLETION .

*

ﬂ
Irr
T35
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
1
* X

*

i
T4
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
1
*  *

*

_|
Io
Ty

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
|
*

FRCS COMPLETION:
Mnvr to —X Att (pitch up at 3°/sec to VGOz = +1/4 AVTOT)
THC —X to AVTOT = 0 or FRCS depletion (JETS FAIL OFF)

CUTOFF:
VGOx =0, release THC
AFT RCS RECONFIG
Trim Inplane X,Z residuals < 2 fps (< 0.5 if shallow)

% ASC-7aall09/A/A %

(reduced copy)
FAB USE ONLY CC 10-17 ASC/109/FIN

E R T . T R R T R R R R . R R R I

* % Xk F



TOP

% BACK OF ‘AOA DEORBIT BURN (RCS)’ #
HOOK HOOK
VELCRO VELCRO

FAB USE ONLY

(reduced copy)

CC 10-18

ASC/109/FIN



TOP
HINGED AT BOTTOM OF
BACK OF ‘AOA DEORBIT BURN (RCSY’

T e ¥

% ASC-7bb/A/IA %

(reduced copy)
FAB USE ONLY CC 10-19 ASC/109/FIN



TOP

FAB USE ONLY

(reduced copy)

CC 10-20

PILE HOOK PILE
VELCRO VELCRO VELCRO
BYD TAL REDESIGNATION
(109 OCF CYC)
1st E.0. VI 5600 5700 5800 5900 6000 6100 6200
SE OPS 3 BYD 108 (5) 10600 10700 10700 10800 10800 10900 10900
SE BYD 104 (5) | 16200 | 16000 | 15700 | 15500 | 15200 | 15000 | 14700
1st £.0. VI 6300|6400 [6500 [s600 [6700 | 6800 | 900
SE OPS 3 BYD 109 (5) 11000 11100 11100 11200 11200 11200 11300
SE BYD 104 (5) | 14500 | 14200 | 14000 | 13900 | 13700 | 13600 | 13500
1st E.0. VI 7000 7100 7200 7300 7400 7500 7600
SE OPS 3 BYD 109 (5) [ 11300 | 11300 | 11400 | 11400 | 11400 | 11400 | 11500
SE BYD 104 (5) 13400 13300 13300 13300 13300 13300 13300
1st E.0. VI 7700 7800 7900 8000 8100 8200
SE OPS 3 BYD 109 (5) [ 11500 | 11500 |11500 | 11600 | 11600 | 11600
SE BYD 104 (5) | 13300 | 13300 | 13300 | 13300 | 13300 | 13300
ASC-9a/109/A/A
PILE HOOK PILE
VELCRO VELCRO VELCRO

ASC/109/FIN



TOP

BACK OF ‘BYD TAL REDESIGNATION’
PILE HOOK PILE

VELCRO VELCRO VELCRO

ASC-9b/109/A/A

PILE HOOK PILE
VELCRO VELCRO VELCRO

+ +

(reduced copy)
FAB USE ONLY CC 10-21 ASC/109/FIN



HOOK

TOP

HOOK

+

FAB USE ONLY

(reduced copy)
CC 10-22

HOOK
VELCRO VELCRO VELCRO
BEN TAL REDESIGNATION
(109 OCF CYC)
1st E.0. VI 5900 6000 6100 6200 6300 6400 6500
SE OPS 3 BYD 109 (12) 11000 11000 11000 11100 11200 11300 11400
SE BEN 109 (2) | 16800 | 16500 | 16300 | 16000 | 15700 | 15400 | 15100
1st E.0. VI 6600 6700 6800 6900 7000 7100 7200
SE OPS 3 BYD 109 (1 2) 11400 11400 11400 11400 11400 11400 11400
SE BEN 109 (2) 14800 14600 14400 14200 14100 13900 13800
1st E.0. VI 7300 7400 7500 7600 7700 7800 7900
SE OPS 3 BYD 109 (12) 11400 11400 11400 11400 11400 11400 11400
SE BEN 109 (2) 13800 13700 13700 13700 13700 13700 13700
1st E.0. VI 8000 8100 8200
SE OPS 3 BYD 109 (12) 11400 11400 11400
SE BEN 109 (Z) 13700 13600 13600
ASC-10a/109/A/A
HOOK HOOK HOOK
VELCRO VELCRO VELCRO

+

ASC/109/FIN



HOOK

TOP

BACK OF ‘BEN TAL REDESIGNATION’

HOOK

+

FAB USE ONLY

(reduced copy)
CC 10-23

HOOK
VELCRO VELCRO VELCRO
MRN TAL REDESIGNATION
(109 OCF CYC)
1st E.0. VI 6300 6400 6500 6600 6700 6800 6900
SE OPS 3 BEN 109 (11) 10800 | 10800 10800 | 10800 10900 10900 | 11000
SE BEN 104 (2) | 16100 | 15900 | 15700 | 15500 | 15300 | 15100 | 14900
SE MRN 109 (3) | 17200 | 16900 | 16700 | 16400 | 16100 | 15900 | 15600
1st E.0. VI 7000 7100 7200 7300 7400 7500 7600
SE OPS 3 BEN 109 (11) 11100 | 11200 11200 11300 11400 11400 | 11400
SE BEN 104 (2) 14700 | 14500 14400 14300 14200 14100 | 14100
SE MRN 109 (3) 15400 15200 15000 14900 14800 14700 14700
1st E.0. VI 7700 7800 7900 8000 8100 8200
SE OPS 3 BEN 109 (11) 11500 | 11500 11500 11600 11600 11600
SE BEN 104 (2) 14000 | 14000 13900 | 13900 13900 13800
SE MRN 109 (5) 14600 | 14600 14600 | 14600 14500 14500
ASC-10b/109/A/A
HOOK HOOK HOOK
VELCRO VELCRO VELCRO

+

ASC/109/FIN



TOP

60

External scale not flown. To be removed in fab process

TOP

BACK OF ‘ASCENT/ABORT SUMMARY’

ASCENT/ABORT SUMMARY
- (109 OCF CYC)
3 EO SEP ~18.5 24.9
|
BLUE BERMUDA TAL
FIRST STAGE SECOND STAGE BDA DRP|TAL PRESS
2EO NEG 9.4 120 141 162
RTN SE SE SE
8.2 OPS3 BYD PTM
1EO/NOM 2 ENG PTA PTM MECO
BYD 8.2 1.1 26.11
(V}in KFPS) ’ ASC-11a/109/A/A
0 1 2 3 4 MIN 5 6 7 8
o b b b b b b b b
120 180 240 300 360 420 480

HOOK*

ASC-11b/A/IA

*NOTE: A shim, consisting of 1 inch x 3 inch piece of hook Velcro adhered to the
back of a corresponding piece of pile Velcro, is required for the MS1 posn

FAB USE ONLY

(reduced copy)
CC 10-24

ASC/109/FIN



TL

FAB USE ONLY

TOP

EMERGENCY EGRESS

J° b Eb G G Gb Gb Gb Eb G b Gb ab oD o
PRELAUNCH
MODE 1

[ heddd ol l ol ol |
BAILOUT
MODE 8

TABS — RELEASE

VISOR — CLOSE/LOCK
LESO2 — ON

GREEN APPLE — PULL
KNEEBOARDS — REMOVE
COOLING — DISCONNECT
RESTRAINT — RELEASE
PARACHUTE (four) — RELEASE
COMM — DISCONNECT
LES O2 — DISCONNECT
EGRESS SEAT

SLIDEWIRE BASKETS

e ———

(° =° b Eb Eb Eb G Eb Eb Eb b ab B @

POST LANDING
MODE 5

TABS — RELEASE
VISOR — CLOSE / LOCK
JLESO2 - ON
§ GREEN APPLE — PULL
0 KNEEBOARDS — REMOVE
COOLING — DISCONNECT
§ RESTRAINT — RELEASE
§ PARACHUTE (four) — RELEASE
§ COMM - DISCONNECT
0 (G-suIT cLP - PULL)
LES 02 — DISCONNECT
! PLT — PWR DOWN
§ EGRESS SEAT
{ SLIDE/ESCAPE PANEL

g

R g

REPORT POSITION

MACH < .95, OPS 305/603
SB - AUTO; BF — AUTO

FLY 185-195 KEAS, ® = 0°
ABORT MODE - ATO
ABORT PBI — PUSH

P,R/Y — AUTO

FLT CNTLR PWR (two) — OFF

50K FT
TABS — RELEASE
VISOR — CLOSE/LOCK
LESO2 — ON
GREEN APPLE - PULL

[AOK FT
MS3 — VENT CABIN
CDR,PLT SEATS — LOWER
KNEEBOARD S - REMOVE
COOLING — DISCONNECT
RESTRAINT — RELEASE
D-RING — UNCOVER

[BOK FT
MS3 — JETTISON HATCH
COMM — DISCONNECT
(G=SUIT CLIP — PULL)
LES 02 — DISCONNECT
EGRESS SEAT
POLE — DEPLOY
D-RING — HOOK UP
BAILOUT

(PEDEDEDED ED ED ED ED G Eb Gb GD Gb G D GD GD G G Gb Gb Gb G Gb GD GD G Gb GD GD G GD GD GD G G G G
L X r r ¥ ¥ ¥ ¥ X Y ¥ ¥ Y X Y ¥ ¥ ¥ ¥ ¥ ¥ X Y Y ¥ Y Y Y ¥ ¥ Y Y Y Y Y [ Y J

)
|
)
|
)
|
)
|
)
|
)
|
)
.

ASC-15a/A,E/IC

(reduced copy)

CC

10-25

+

ASC/109/FIN



TOP

BACK OF ‘EMERGENCY EGRESS’

HOOK
VELCRO

ASC-15b/AE/C

(reduced copy)
FAB USE ONLY CC 10-26 ASC/109/FIN



TOP
2 I J J I J J J I J J I ]

ESCAPE PANEL EGRESS

o

CLEAR WINDOW

vTABS / VISOR / GREEN APPLE
PULL PANEL JETT HANDLE
PRYBAR/VENT — IF REQD
PLT — EMERGENCY POWERDOWN
DEPLOY & ATTACH SKY GENIE

]
]
]
]
]
]
]
]
]
]
EGRESS Asc-16a/AE/C

TOP
BACK OF ‘ESCAPE PANEL EGRESS’

HOOK
VELCRO

ASC-16b/A,E/B

i+ i+

FAB USE ONLY CC 10-27 ASC/109/FIN



GPC/FCS CHANNEL CONFIGURATION

TOP

GPC
G G G G ASC-17a/
P p =) o) AO,E/A
C C C C

Delay 2 sec between each switch throw (AUTO + ORIDE)

TOP
BACK OF ‘GPC’
ASC-17b/
A,O,E/A
HOOK VELCRO

Fabrication Notes
1. Cutto exact outside edge
2. Cover GPC boxes w/Scotch tape

(reduced copy)
FAB USE ONLY CC 10-28 ASC/109/FIN



TOP
PANEL R14 — OV102 ONLY

OoVv102 ONLY+

@) @) S ‘®) o)
f\\ 7 Q @ @ ()1
i m \ o
conrro.
@ vz @’
o) e
O ©
)
@) O
= )
~ o) o) R14 @)
\& O Y ! el (ovio2)

ASC-20a/A,0,E/D

(reduced copy)
FAB USE ONLY CC 10-29 ASC/109/FIN



% BACK OF ‘PANEL R14 — OV102 ONLY’ J’>

HOOK HOOK HOOK
VELCRO VELCRO VELCRO
HOOK HOOK HOOK
VELCRO VELCRO VELCRO

ASC-20b/A,0,E/A

(reduced copy)
FAB USE ONLY CC 10-30 ASC/109/FIN



TOP

JF

LOC/BREAK-UP +

BEFORE ‘GO AT THROTTLEUP’

* GREEN APPLE

* JETTISON HATCH
* BAILOUT

* PULL RIP CORD

‘GO AT THROTTLEUP' TO SRB SEP

* GREEN APPLE

e VENT

* ‘G’ SPIKE

* JETTISON HATCH
VALT/SUIT

* BAILOUT (BELOW 40 K)
e PULL RIP CORD

AFTER SRB SEP

r----------r

« GREEN APPLE
« GO TO MIDDECK

« VENT

* ‘G’ SPIKE

« JETTISON HATCH
VALT/SUIT

* BAILOUT (BELOW 40 K)
 PULL RIP CORD

ASC-21al/A/A

NOTE: This crew kneeboard card is optional and has no back
facing

(reduced copy)

FAB USE ONLY CC 10-31 ASC/109/FIN



¢€—0T 22 ATNO 3ASN av4d

T NI4/60T/OSV

(Ado2 paanpal)

TOP

EMERGENCY EGRESS

PRELAUNCH
MODE 1

BAILOUT
MODE 8

TABS — RELEASE

VISOR - CLOSE /LOCK
LES O2 — ON

GREEN APPLE — PULL
KNEEBOARDS - REMOVE
COOLING — DISCONNECT
RESTRAINT - RELEASE
PARACHUTE (four) — RELEASE
COMM - DISCONNECT
LES O2 — DISCONNECT
EGRESS SEAT

SLIDEWIRE BASKETS

REPORT POSITION
MACH < .95, OPS 305/603
SB — AUTO; BF — AUTO
FLY 185-195 KEAS, ® = 0°
ABORT MODE — ATO
ABORT PBI — PUSH

P,R/Y — AUTO

FLT CNTLR PWR (two) — OFF

~50K FT

TABS — RELEASE
VISOR - CLOSE /LOCK
LES 02 — ON

GREEN APPLE - PULL

ASC-25a/AE/A

HINGE




TOPR, HINGED AT BOWOM

%F ‘EMERGENCY EGRESS'

POST LANDING
MODE 5

ATNO 3ASN av4d

€€—0T 20
(Ado2 paanpal)

TABS - RELEASE

VISOR — CLOSE /LOCK
LES O2 - ON

GREEN APPLE - PULL
KNEEBOARDS - REMOVE
COOLING - DISCONNECT
RESTRAINT - RELEASE
PARACHUTE (four) — RELEASE
COMM - DISCONNECT
(G-SUIT CLIP — PULL)
LES O2 — DISCONNECT
PLT — PWR DOWN
EGRESS SEAT
SLIDE/ESCAPE PANEL

~40K FT

MS3 - VENT CABIN
CDR,PLT SEATS - LOWER
KNEEBOARDS - REMOVE
COOLING - DISCONNECT
RESTRAINT — RELEASE
D-RING — UNCOVER
~30K FT

MS3 - JETTISON HATCH
COMM - DISCONNECT
(G-SUIT CLIP — PULL)
LES O2 - DISCONNECT
EGRESS SEAT

POLE - DEPLOY
D-RING — HOOK UP
BAILOUT

ASC—25aa/A,E/A

T NI4/60T/OSV




¥€—0T OO ATNO 3ASN av4d

T NI4/60T/OSV

(Ado2 paanpal)

TOP
BACK OF ‘EMERGENCY EGRESS'

ASC-25b/AE/A

HINGE



GE-0T OO ATNO 3ASN av4d

T NI4/60T/OSV

(Ado2 paanpal)

TOP, HINGED AT BOTTOM OF E/}EéOF ‘EMERGENCY EGRESS

ASC-25bb/AE/A




This Page Intentionally Blank

FAB USE ONLY 10-36 ASC/109/FIN 1



—Space Shuttle Program JSC-48005-109

FLIGHT DATA FILE FINAL

SPACE SHUTTLE

" ASCENT STS
- cHeckLisT 109

Flight Cover (trim bottom to expose tabs)



