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TIMELINE FORMAT
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RENDEZVOUS TIMELINE FORMAT

The following notes (a-i) reference those highlighted in Figure 1

a.

GSTDN COVERAGE - In this column the GSTDN sites and their
acquisition periods are identified. Each site acquisition
period is annotated by a solid line, a dashed line or a
dotted line. The different annotations indicate the following:

A site that has S-Band, UHF voice and TV capabilities
(GDS, HAW, MIL)

A site with S-Band and UHF voice capabilities (BDA, GWM,
ACN, DKR, MAD)

A site with only S-Band (no UHF or TV) capabilities
(AGO, ORR)

—

T
* A site with only UHF (no S-Band or TV) capabilities
1 (BOT, YAR)

TORS COVERAGE - The TDRS communication coverage periods are identi-
fied in this area, with a horizontal line indicating when there is
a line-of-sight between TDRS and the orbiter. These coverage
periods have been computed utilizing the assumption that there is
one TDRS operating in geosynchronous orbit at 410 west longitude
and does not account for orbiter blockage or other attenuation of
the KU- or S-band signal. ,

DAY/NIGHT CYCLE - In this column a solid bar indicates the period
when the orbiter and Earth are in darkness. A slashed line
indicates when the orbiter is in daylight but the Earth beneath
the orbiter is still in darkness (terminator).

NAVIGATION SENSOR - This column indicates when sensor data are being
used to update the on-board navigation state vectors. The callout
inside the boxed-in area indicates whether star tracker (S TRK),
rendezvous radar (RADAR) or crew optical alignment sight (COAS) data
are being incorporated into navigation. Dashed lines indicate sen-
sor acquisition occurs sometime during the indicated time frame.

PET TIMESCALE - This format is a thirty-minute format referenced
to rendezvous Phase Elapsed Time (PET). For Phase 1 of the rendez-
vous, the initial separation burn occurs at 0/00:00:00 PET and for
Phase 2 the PET timescale 0/00:00:00 occurs at NC Burn TIG.

DAP CALLOUTS - In the timescale a DAP A and DAP B CONFIG reference
will be included. A number is associated with both DAPs A and B;
each number indicates a particular DAP configuration for either

DAP A or DAP B. The DAP reference without parenthesis indicates the
‘active' DAP for that time period on the page.
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CREWMAN - The activities for the COR, PLT, MS1 and MS3 are
designated in this area.

RANGE/RANGE RATE - This box includes reference range in kilofeet
and range rate in feet per second from the orbiter to the IRT.

NON-RENDEZVOUS ACTIVITIES - This area 1nd1cates intervals of t1me

when crewman assigned to the rendezvous task are engaged in
activities not directly associated with the rendezvous.
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CHANGE CONTROL RECORD

STS-11 Rendezvous

FDF EDITION INCORPORATED* DISAPPROVED

CONTROL OR OTHER
NO. TITLE DATE DISPOSITION

BASIC 10/19/83
RNDZ(11)-2 FINAL 12/23/83
RNDZ (ALL)-3 ‘| FINAL 12/23/83
RNDZ(ALL;-4 FINAL 12/23/83
RNDZ(ALL)-5 FINAL 12/23/83
RNDZ (ALL) -6 FINAL 12/23/83
RNDZ (ALL) -7 FINAL 12/23/83
RNDZEII)-II FINAL 12/23/83
RNDZ(ALL)-12 FINAL 12/23/83
RNDZ(11)-13 FINAL 12/23/83
RNDZEII)—14 FINAL 12/23/83
RNDZ (ALL)-15 FINAL 12/23/83
RNDZ(ALL)-16 FINAL 12/23/83
RNDZEALL;-17A FINAL ' 12/23/83
RNDZ(ALL)-18 FINAL 12/23/83
RNDZ(11)-19 FINAL ' 12/23/83
RNDZEALLg-ZO FINAL o : 12/23/83
RNDZ(ALL)-21 FINAL 12/23/83
RNDZ (ALL)-22A FINAL 12/23/83
RNDZ(ALL)-23A FINAL 12/23/83
RNDZ(ALL)-24 FINAL 12/23/83
RNDZ(11)-25 FINAL 12/23/83
RNDZ 11;-26 FINAL 12/23/83
RNDZ(11)-27 FINAL 12/23/83
RNDZ(11)-28 FINAL 12/23/83
RNDZ 11;-29 FINAL 12/23/83
RNDZ(11)-30 FINAL 12/23/83
RNDZ(11)-31 FINAL 12/23/83
RNDZ(11)-32 FINAL 12/23/83

*482 changes incorporated into current edition only are identified by
change bars.
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BURN PADS

NC BURN PAD .
PRE-FLIGHT PRELIMINARY FINAL
r HE L,k OMS He B L,R OMS H
. » » e
os BOTH 1% BOTH 1} PIVAP 150L L L PIVAP  1SOL
¢ ,z___ t 2 Gre_op CL t L gec o cl
R 3 R | A R 3 A
S TY ROLL 1{8{0 8 ]
6 P (‘HO. P () P ()
7 Loy ials], Loy o |, L Y |O
8 R Yiwmlg|, Ry o |, R Y 1)
wT 21217]1)2]2
1o Tref2|s|2]0(:]1]6]:]2]|4]. 0 / : . / .
19 avx [=0[0(3]3].[0 AV X 0 . AV X t
20 avy #{0|0{o0|.|0 AV Y 0 . . svY )
21 av1 wlololol.lo AvVZ () ) svz 0
248 11914 R R
25p 11913 P P
26y ol2ls Y Y
AVTOT 0033. 0 .
TGO 0j0f:12{0
veo xwml0|0|3]|1]. x O . ¢ |0 .
y (#]0]/0]0], Y () . Y 0
z  (w}olo| 8. o . LI (8
HA|1]5]5] nrih|1{3]5 HA KPiO) HA HP&V!{ e
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PRE-FLIGHT

NH BURN PAD

PRELININARY FINAL
oNs BoTH 1] | BotTH 1 [ BOTH B
L 2 L 2 | L B
R 3 R 3 R '
RCS 41« RCS 4 RCS
5§ Tv ROt 810
TRIM LOAD
6 P Ol 1- P (1 P 0
7 L Y= - LY iy L ()
8 R Ov|O)=! ]a R oY O R )
9 T 1212161314(5
10 trel2]|/f211]: 1001131 ’
TGT PEG 7 o o
19 avx =i0!0l0!5 0 avXx ) AV X (1
20 avy #{0]/0}0]. AV Y 0 AvVY ()
21 ave w1 070(0 Ve 0 avi 0
24 R WLTI R MULTI MULTI
25 p 0{119 P '
26 v |33 Y
TGO 0{0(-]0(3
veo *|#j0jolo}4].|8]3 X0 0y
Yy |¥10]0{0f.]0 Yy jO )
z  |®0{0[T1].12{9 z {0 0
HAl1(5]2]| weiwm| 11315 HA HPJ0) HA aerj
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T! BURN SOLUTION

PRE-FLIGHT PREL IMINARY FINAL
OMS BOTH 1 o sotH1 | | PP TS0 BOTH 1 1 BvAp TS0
L 2 E L2 : GPC_ QP CL L 2 : 6PC OP €L
R 3 R 3 A R 3 A
5 TV ROLL 0{0]0 v »
6 P w0}, |2 P o P 0O
T LY w5 |2 L oy jof |, Loy {0
g8 R v {=5]. R oy [0 R Y (O
9. Wt 2/2]6(2{0}{0
10 1163'23:161211 2! |0 ]’ H nE H 30
19 aix [w[o]o]2]3].]o ax T €0.7
20 avy #10]{0(0].11 avy 0 avy 0 t5.2
21 avz «(0[1{1].|6 a2 0 avz 0 15.4
l() () I()
(rem) | (L) | (prOP) |
() ) (@]
l() [ Il)
24 R 11153 R R
:t#y 25 P [3]419 P P
26 v |3|5/0 Y Y
U N RBAE
TG0 0|0}-12|7
Ye0  x|o Xio» Xin
y |0 -@Q Yy |0 Yy o
z 0| 2 |0 7 0
Ha1]52| wp|w|1]4/8]| ml ]| wlo ] HA | wfo
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FLIGHT PROFILE

RENDEZVOUS PROFILE - PHASE 1
(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME)

-3 -4
D/N EVENT PET MAJOR EVENT
) -00:20 IRT DEPLOY
T ~—0) 00:00 SEP BURN
INITIATE IRT TRACK
(3) 00:33 $2 BURN .
1 (3 00:50 $3BURN |
2 + ~—®) 01:10 S3R BURN
01:30 F1 BURN ,
- \@ 01:35 OPTICS NAVIGATION
) .
03:15 OPTICS NAVIGATION
SCALE IN NM
03:30 BEGIN DRIFTING SEP
l TO ~140 NM
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RENDEZVOUS PROFILE - PHASE 2

(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME) g /’TL!

/

1
T ¥
-

DIN EVENT PET MAJOR EVENT
(1) 00:00 NC BURN :
(2) 00:08 S TRK NAVIGATION™
(3) 00:45 NH BURN
—() 01:35 8 TRK NAVIGATION °
(5) 02:03 NCC BURN SCALE IN NM v
DISTANCES ARE APPROXIMATE
(8) 02:30 RADAR NAVIGATION
~——-1) 03:00 TRANSITION INITIATION (TI) BURN :
|
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RENDEZVOUS PROFILE - PHASE 2
1T ‘TITOS80OFT
(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME)

[ }
X I !
2 -3 -4 -5 -8 -7

Jfo

MAJOR EVENT

1S
z
m
<
m
- 4
-
b
9

03:00 TI BURN
03:08 $ TRK, RR NAVIGATION

03:24 MIDCOURSE CORRECTION 1

MANUAL OUT-OF-PLANE NULL

03:51 MIDCOURSE CORRECTION 2
04:01 MIDCOURSE CORRECTION3

04:11 MIDCOURSE CORRECTION 4 ‘SCALE M M

04:13 MANUAL TRAJ CONTROL

LTI

04:35 800 FT +VBAR STATION KEEPING
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RENDEZVOUS PROFILE - PHASE 2
PROXIMITY OPERATIONS
(IRT AT CENTER OF ROTATING LVLH REFERENCE FRAME)

®

+ -900

T+ -700
D/N EVENT PET MAJOREVENT

04:47 INITIATE VBAR APPROACH

~—) 05:07 200 FT +VBAR STATIONKEEPING
0 05:19  INITIATE RCS SEP

05:20 MANUALLY TRACK IRT

—0® 05:55  DISABLE RENDEZVOUS NAV
-(RANGE ~1 NM)

- 4 -300
4 -200
+ -100
N SCALE IN FEET
W
— : ——t——
900 100 . -100 -200 -300
R
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OPERATIONS TIMELINE
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TIMELINE
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OPERATIONS TIMELINE - PHASE 1
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oPs T/L
PHASE 1

[TRY PREDEPLOY CHECKOUT | 1) —

L12 v/PWR PRI/SEC - OFF
/DPY ARM PRI/SEC - SAFE
/FIRE PRI/SEC - OFF
JIETT ARM PRI/SEC - SAFE
/FIRE PRI/SEC - ctr
R vESS 2CA - OM
7/18C - ON

P/L AUX BUS - ON

12 /OPY ARM PRI,SEC tb - bp
FIRE PRI, SEC tb - bp

/JETT ARM PRI, SEC tb - bp
/FIRE PRI,SEC tb - bp

RFY FLT SYATION TOWFTE |_ 7|

AU  ADI ATT - LVLH
ERR - MED
RATE - LO
SENSE - -7

fR13 /AU AT - GND
AlU /PR - ON

A2 DIGI-DIS SEL - EL/N
AlU KU MODE = RDR PASSIVE
RADAR OUTPUT - HI
- SLEW
CNTL - PNL

SIG STRENGTH sel - KU

SLEW RATE - as reqd

Slew Antenna to Eley 0, Az 0, then:
A2 BIGI-DIS SEL - R

X-PNTR SCALE - X1

il W'mn 7 EXEC (%)

NOTE
SELF TEST runs about 3 min

Al /XU SCAN VARN tb - gray

/TRACK tb - gray

vSEARCH tb - gray

A2  /RANGE - 888.8 .

{CRT SELF TEST - ITEM 7 EXEC (no *)
ROR RNG MIN - ITEM 2 EXEC (*) -
A2 DIGI-DIS SEL - EL/AZ

Slew Antenna to Elev 0, Az O
AIU KU RADAR QUTPUT - LOW

Install -7 COAS
Install RNOZ OPS Cue Card (two)
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'.1 mmoo—

NAV

PET

Fooss

7

h

Frosse}-
EE
Femsan
A9(B6) ]
AUTO ]
VERN ]
I

MS3
COR

MS3

PLT

CDR

IRT PREDEPLOY CHECKOUT |1 |

AUTO MNVR TO DEPLOY ATTITUDE
onf1 to A9,
fENC ORIV PG|
wWw _+2
80DY VECT +2 (-X)
oM +0

TRK - ITEM 19 EXEC (CUR - *)
c3 DAP: A/AUTO/VERN

AFY FLT STATION CONFIg |Z|

Set EVENT TIMER counting to SEP TIG and
SM CRT TIMER to begin at TIG

LOAD SEP BURN SOLUTION [T

LCUAD SEP BURN SOLUTTON I'3__|

CRT 0PS 202 PRO I
Load TGT data per pad
LOAD - ITEM 22 EXEC
TIMER - ITEM 23 EXEC

*"0OPS 201 PRO

RCS SEL 4

sow | T T[]
oome [ [T [/ Tl T ]
T6T PEG 7

19 avx |(+)oooo,8

20 avy #lofolof.]o

2 vz #ofolof.]o

STS-11/FIN



[CCTV CoNFTG ||
Perform TV ACT and VTR ACT, TV/VIR
Cue Card

A7U MON 1 - Camr A
MON 2 - Camr B

Aim A at B and B at A
PAN/TILT - RESET for both
Repeat for Camr C & D
Aim Camr D at IRT - ZOOM IN full
8 above IRT
A at Pan 0,Ti1t 90 - ZOOM OUT
VIR RCD - D
Put new tape in VTR
A3 MON 1,2 SCAN - NORM

REL_NAV AND COAS CONFTG |5

|GNC 33 REL NAV

CRT RNDZ NAV ENA - IITEM 1 EXEC (*)
KU ANT ENA - ITEM 2 EXEC (*)
GNC, I/0 RESET EXEC
/SV SEL, ITEM 4 - PROP
RR - ITEM 13 EXEC (*

[GRC 22 S TRK T|
: 21 +1 EXEC

" SIGHT MODE - ITEM 22 EXEC (*)
/POS -Z, ITEM 27 - (¥)

NOTE
ATT REF pb is now
enabled for COAS
marks

[IRT DEPLOY [ 6 |
L12  PWR PRI/SEC - ON (PRI(SEC) tb-gray)
EVENT TIME = -22:00 *°

DPY ARM PRI/SEC - ARM (PRI{SEC) tb-gray)
A7TU  MON 2 - VTR PLAY
R1I1 VTR pb - PLAY/RCD {simo)

EVENT TIME = -20:00 °°

L12 DPY FIRE PRI/SEC - FIRE (PRI(SEC) tb-gray)
Wait 10 sec

: If no motion detected and
any DPY ARM, FIRE tb (four) - bp,

. DPY FIRE PRI/SEC - OFF

. ARM PRI/SEC -~ SAFE

. | ¥PHR PRI/SEC - ON (tb-gray)

. | /P/L AUX BUS - ON

.| /ESS 2CA - ON

. /18C - ON

Perform second deploy attempt
If still no deploy, JETTISON

f motion detected or all
DPY ARM, FIRE tb (four) - gray [JETTISONI,

DPY FIRE PRI/SEC - OFF
ARM PRI/SEC - SAFE
JETT ARM PRI/SEC - ARM (PRI(SEC) tb-gray)
FIRE PRI/SEC - FIRE (PRI(SEC) tb~-up)
Hold for 10 sec
JETT FIRE PRI/SEC - ctr (PRI,SEC tb-bp)
ARM PRI/SEC - SAFE (PRI,SEC tb-bp)

DPY FIRE PRI/SEC ~ OFF (PRI,SEC.tb-bp)
ARM PRI/SEC - SAFE (PRI,SEC. tb-bp)
PWR PRI/SEC - OFF (PRI,SEC tb-bp)
R1 P/L AUX BUS ~ OFF

Track IRT with CCTV Camr 8
VIR RCD - 8

EVENT TIME = -19:20 ** -
W8 16mm, 70mm Camrs - on
A6U FLT CNTLR PWR - ON
DAP ROT: DISC/PULSE/DISC
DAP: A/MAN/VERN
RHC - pitch as reqd to center IRT in COAS 30
DAP ROT: DISC/DISC/DISC
Estimate IRT spin period

EVENT TIME = -17:30 **

W8 16mm, 70mm Camr - off

.
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v

PET

L0301 ) v conFls |
A9(B6)
AUTO
VERN

CDR REL NAV AND COAS CONFIG |75_|

F90:25H1 yo3  1RT DEPLOY |6

|DEPLOY |
A/MAN/VRN
DISC

L LLLL LRI L
NA

MS3 RADAR ACQUISITION |77_|

MS3 SELECT FLTR NAV STATE |78 |

COR -Z AXIS TARGET TRACK | 3|

MS1 RI1l VIR pb - STOP

0P

CDR EXECUTE RCS BURN, RNDZ OPS Cue Card
(delete if IRT jettisoned)

| INTTTAL SEP |

RADAR_ ACQUISTTION |7~ |
AU KU - 6PC
When KU TRACK tb - gray
CRT I!\UTO_R'N'G—-TTEM 17 EXEC (*)

R ~ ITEM 20 EXEC 5*)
Angles - ITEM 23 EXEC (*)
[SMANTENNA |
RDR RNG AUTO - ITEM 1 EXEC (*)

AlU KU RADAR OUTPUT - HI
A2 DIGI-DIS SEL - R/R

SECECT FLTR WAV STATE | 8|
|GNC_33 REL WAV|
CRT  /MARK ACPT RNG,R,Angles >9

vSV UPDATE PQS < 0.3
SV SEL - ITEM 4 EXEC (FLTR)

Red FLTR MINUS PROP
POS .

VEL L e

=7 AXTS TARGET TRACK | 9|

|GRC ONIV PTG|

CRT TGTID +1
BODY VECT +3 (-2)
oM

+0
TRK - ITEM 19 EXEC (CUR - *)
/TOT ERR small
AU DAP: A/AUTO/VERN
FLT CNTLR PWR - OFF

3-7
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AVX
AVY
AVZ
AVT

AT
AX
AY

AZ +0
COMPUTE ' T1 - ITEM 27 EXEC

[COMPUTE ST 10”|
CRT  /SV SEL correct

+0

Note solution

G, pad 3-5)
LOAD - ITEM 26 EXEC
TGT NO - ITEM 1 +1 EXEC
/TGT Set data
T1 TIG (BASE TIME +0/0:10:0)
EL +H

+80.4
-48.60 .

|O)

()

()

)

3-8
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—ZzO0OD—

JULLECOLTRLEN

3-9

>
« PET TARGET SZ BURN (IT|
- T
| (000:00:00} CRT  /SV SEL correct
A9(B6) 7 [
AUTO ] - 2 EXEC
VERN 1 /TGT Set data
] T1 TIG (BASE TIME +0/0:32:38)
. EL +0
] AT +57.8
] AX -48.60
] AY +0
] AZ +0
COR COMPUTE S1 |10 | COMPUTE T1 - ITEM 27 EXEC
. Note solution
7 $2 SOLUTION
J 30 Variation
COR TARGET S2 BURN |IT | (preliminary solution) AVX l(-) ofojo|. |4 { 0.6 )
. AVY (Yofof.l1 (0,0
7 MS3 COAS MARKS ON IRT vz (-)joj31.10 (0.9)
A/MAN/VRN 1 ABU— DAP ROT: PULSE/PULSE/PULSE
PULSE FLT CNTLR PR - ON T I(") 0j0}3f.|o (0.9)
R 1 DAP: A/MAN/VERN
i RHC - Center IRT in COAS .
A ] TI¢ {0 |o|2|/ |04 116 519
ATT REF pb - push llllll'llll[l
D P
a h When 6 marks taken
] PREL IMINARY FINAL
E DAP: A/AUTO/VERN
A/AUTO/VRN] DAP ROT: DISC/DISC/DISC wx [O) ) O)
E FLT CNTLR PWR - OFF . .
] AVY () . () .
] \74 () . () .
] at O . 1) .
3 (TI6 -4:00)
4 COR YARGET S2 BURN |[IT_| (final solution)
—




TARGET 53 BURN |12 |
CRT  /SV SEL correct ' |

Z +3 EXEC
/TGT Set data -
Tl TIG (BASE TIME +0/0:50:13)
EL +

AT +40.2
AX -48.60
AY +0

AZ +0
COMPUTE T1 - ITEM 27 EXEC

Note solution

$3 SOLUTION
: 3 Variation
avx |(+)o oflof. 1 (0,3)
avy ) fojol, ]2 (0,3)
avz -Yolof.]s (1,2)
ot |(+)o ofof.]7 (0,9)
we [a]e]]/ [oTe]: [3T%]: [3]7]
PRELIMINARY ) FINAL
[0 T o .
avY () . () .
avz () . () .
avT ,() ] I() .
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= PET RRGPCACTTEST 17|
=z
(995301 o execute Res BURN, RNDZ OPS Cue Card AlU KU - MAN SLEW
A9(B6) - - /SLEW RATE - SLOW
LVLH/DISC ] SLEW ELEV - DN until
NORM E KU TRACK tb - bp
] [SZTTE) KU - GPC
] B /KU SEARCH tb - gray
] /TRACK tb - gray
4 CDR TARGET S3 BURN [IZ"| (preliminary solution)
(395351 3 e apc acg TEST [T TORD AR TARGET SIRBURN (14| ——
A/AUTO/VRN CRT /?v SEL correct |
E GNC 34 ORBIT TGT
] TGT NO - TTEM T +3 EXEC
] Load TGT Set data
] T1 TIG {BASE TIME +0/1:10:00)
A EL 40
] AT +20.4
— 1 AX -18.60
lM-“}—_ AY . +0
] AZ +0
] LOAD - ITEM 26 EXEC
] COMPUTE T1 - ITEM 27 EXEC
] Note solution (pad, 3-12)
90:45 RRAUTO TRACK ACQ TEST |15
E (TIG -4:00) AU KU - MAN SLEW
] COR TARGET S3 BURN [TZ"| (final solution) /SLEW RATE - SLOW
E - SLEW AZM - R until
] COR EXECUTE RCS BURN, RNDZ OPS Cue Card KU TRACK tb - bp
E - KU - AUTO TRACK
AJLVLH/NRI Slew RR to Elev 0, Az 0
DI?E,T_,@_- KU SEARCH - SEARCH (tb-gray)
b [S3TIG] ’ /TRACK tb - gray
A/AUTO/VRN] ¥SEARCH tb - bp
1 KU - GPC
1 CDR  LOAD AND TARGET S3R BURN |IZ"| (preliminary solution)
[ICLEES o MS3 RR_AUTO TRACK ACQ TEST |[T&|
~ (A
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TARGET S3R BURN |16 |
CRT  /SV SEL correct

= ¥3 EXEC

/TGT Set data
Tl TIG (BASE TIME +0/1:10:00)
EL +0

AT +20.4
AX ~48.60
AY +0

.4 +
COMPUTE T1 - ITEM 27 EXEC

Note solution

S3R SOLUTION
3% variation
AVX l(+)o olof.]a (0.9)
AVY “fojo].]o (0.0)
wZ #folol.|s (1.8 )
AVT |(+) olojo|.]s (1.5)
ne [2oTz] [o]): [512] [2]3
PRELIMINARY FINAL
ax 0 . O .
w0 . O] R
vz () R () .
ot [0 . lO) .
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NAV

2
J.

A9(86)
AUTO
VERN

DO

I A/LVLH/NR
DISC

| A/AUTO/VR

THERTI TR FIT

0O

.I.nl-.In:.nnl||Iu.I|1l||.|;11|I|Jlxnlnnl|zl||l||l||

I A/LVLH/NR
DISC

=

Il B I A )

L1

1

(TIG -4:00)
CDR TARGET S3R BURN

CDR  EXECUTE RCS BURN, RNDZ OPS Cue Card

[S3RTTG|

CDR  TARGET F1 BURN

(T1G -4:00) _
COR TARGET F1 BURN 177

CDR EXECUTE RCS BURN, RNDZ OPS Cue Card

| TARGET FT BURN |I7”|
CRT M?V SEL correct |
TGT NO - ITEM T +1 1 EXEC

/TGT Set data
T1 TIG (BASE TIME +0/1:30:24)
EL +0

|1T6_| (final solution)

II7"} (preliminary solution)

(final solution)

AT +22.6
AX -39.49
AY +0
AZ +4.56
COMPUTE T1 - ITEM 27 EXEC

Note solution

F1 SOLUTION
30 variation

AVX |(-) olof2].1]9 (0.9 )

avyY Hjofjof|. |2 { 0.6 )

AvVZ #lolz]. ]2 ( 3.3)

AT |(+) ojo|7|.]s ( 3.3 )

TIG I IE | 1|o]s | SRE I : [ 4 [ 5 |

P%ELIMINARY FINAL

wx [0 1N lO) .
avyY () . () .
avz () . () .
AT l( ) . |( ) .
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{INHIBIT RR NAV {18

}NH_RNG""_"——TTé
CRT - TTEM 18 EXEC (*)

R - ITEM 21 EXEC (*;
Angles - ITEM 24 EXEC (*

S TRR TARGET ACq (T3
seeeesasseccns JF =Y S TRKevaoerosacacen
. IGNC'UNIV'FTGI .
. CRT + .

BODY VECT +5 .
. P + .
. Y +280.6 .
. oM +90 .
. TRK - ITEM 19 EXEC (CUR - *) .
. C3 DAP: B/AUTO/NORM .
: When mnvr complete, :
. DAP: A/AUTO/VERN .

CRT

|
/STATUS - blank
/SHUTTER - OP
/S PRES - (*)

If SHUTTER - CL,
MAN OP - ITEM'16 EXEC (*)

|GNC 33 REL_ WAY|
R, ITEM 21 - (*)
Angles, ITEM 24 - (*)
ST - ITEM 12 EXEC (*)

Monitor RESID V and H each NAV cycle
Use COAS to monitor acquisition

L
15) EXEC (*)

consecutive NAV cycles and COAS
verifies tgt lock-on,

If RATIO < 1,0,
FLTR TO PROP - ITEM 8 EXEC
AUTO Angles - ITEM 23 EXEC (*)
If KU TRACK tb - gray,
AUTO RNG ~ ITEM 17 EXEC (*)
R - ITEM 20 EXEC (*)

If RATIO >1.0,
1) COVAR REINIT - ITEM 16 EXEC
2) FOR 3 Angle Marks

f RESID V or H changes > .05 or COAS
verifies tgt not acquired,

[ !
-Z(-Y) BREAKTRK ™= TTEM 8(7) EXEC
........ NO S TRK ACQ AFTER § MIN........

.......... IF =Y S TRK.civeeneane

- TRK - ITEM 19 EXEC (CUR - *)
. DAP: B/AUTO/NORM

DAP: A/AUTO/VERN .

4ssecsrreevnen 4sssressvssenssacs

: : When mnvr complete,

. If KU TRACK tb - gra
R - ITEM 13 EXEC ()

. AUTO RNG - ITEM 17 EXEC i*)

. R - ITEM 20 EXEC (*)

. Angles - ITEM 23 EXEC (*)

. 1f KU TRACK tb - bp,
Perform COAS NAVIGATION, RNDZ 0PS .
Cue Card .

If RESIO V and H change < .05 for four

3-14
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4 4Ow

NAV

{]

DO

NP2OO

DWPOPONRODA O

TR ORI

e

PET

61530
A9{B6)
AUTO
VERN

2l bl aaly

|01=35I—

A/MAN/VRN
PULSE

P WU S BTSN B AR WYY

‘ 1

A/AUTO/VR

R PR I S

01245

'1:
:l i"'
(1}
|
RN BN AR ROV IS A AN I B A

PRI TSR N O AN S A S N

IDHSS

o
N
.-
2|
|

MS3
MS3

MS3

MS3

CDR

COMPATE F2

COMPUTE F2

[FI TG

When IRT visible in COAS,
e

INHIBIT -RR -NAV

COAS NAVIGATION, RNDZ OPS Cue Card

When MARK ACPT Angles > 5 and RESIDS < .5,
|

S TRK TARGET ACQ

2|

TRACK ACQ TEST #2 21|

RR - AUTO
elete ng used

{ZT| (retarget solution)

[COMPUTE FZ | 20|
CRT ¢SV SEL correct
TGT NO - TTEM I ¥1 2 EXEC

/TGT Set data
Tl TIG (BASE TIME +0/01:53:0)

EL
AT +22 6
AX —30.38
AY
AZ

COMPUTE T1 - ITEM 27 EXEC

Note solution

F2 SOLUTION

x| .
AVY ()
vz O)
o {()

RETARGET

AVX |()
AVY )
vz )
avT l()

me [T/ [T

AlU KU - MAN SLEW
SLEW RATE - as reqd
ELEV - UP until +250 EL
vKU TRACK tb - bp
KU - AUTO TRACK
KU SEARCH - SEARCH (tb-gray)
Monitor SIG STRENGTH
YKU TRACK tb - gray
vSEARCH tb - bp
vAZ,EL approx 0

If no lock-on within 1 min,
MAN SLEW to +150 EL and
repeat SEARCH. If still
no lock-on repeat at +50 EL

KU - GPC

|RR_AUTU_TRACR_ACQ TEST #Z |21 |

3-15
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< M4

Lt Tl = . R Y 4

PO

A9(B6)
AUTO At sunset,
VERN ceveresnaens IF =Y S TRKevoevreennns

.COR -7 AXIS TARGET TRACK |ZZ°] .

ssevecsecssessssessnsensssssace sese

MS3 RECONFIG NAV [23_|

MS3, Go to CAP, 4-12
PLT

weev..TO END PHASE 1 ACTIVITIES......
. Pe_;_g_grm DISABLE RENDEZVOUS NAV .

Pre-
Sleep
Activities

|=Z AXTS TARGET TRACK (22| —

CRT

C3

IENC_UNHTETG{
BODY VECT +3 (-Z)
oM +0

TRK - ITEM 19 EXEC (*)
DAP: A/AUTO/VERN

CRT

[RECONFIG NAV 123 |

J
/-T,-

|GRC"33 REL WAV |
RR - TTEM 13 EXEC (*)

, TTEM 15,16 - (no *)
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AUTO
VERN

Pre-
Sleep
Activities
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INHIBIT RR WAV |24 |

lﬁﬂf 33 REL NAV)
CRT  INHRNG - TTEM 18 EXEC (*)

R - ITEM 21 EXEC
Angles - ITEM 24 EXEC

i

4

STTRK TARGET ACQ |25 |

. Iml
. /16T 1D 1 .
. BODY VECT +5

. P +0

Y +280.6

oM +90

TRK - ITEM 19 EXEC .
DAP: B8/AUTO/NORM .

When mnvr complete,
DAP: A/AUTO/VERN .

ssessssssensess sssssecne

| L
I{-YY TGT TRK - ITEM 6(5) EXEC (*)
/STATUS - blank

/SHUTTER - OP
/S PRES - (*)
If SHUTTER - CL,
MAN OP - ITEM 16 EXEC (*)
AMFWI
R, ITEM 21 - (*)

Angles, ITEM 24 - (*)
ST - ITEM 12 EXEC (*)

Monfitor RESID V and H each NAV cycle
Use COAS to monitor acquisition

If RESID V and H change < .05 for four
consecutive Nav cycles and COAS
verifies tgt lock-on,

If RATIO < 1.0,
FLTR TO PROP - ITEM 8 EXEC
AUTO Angles - ITEM 23 EXEC (*)
If KU TRACK tb - gray,
AUTO RNG - ITEM 17 EXEC (*)
- ITEM 20 EXEC (*)

f RATIO »1.0,
1) COVAR REINIT - ITEM 16 EXEC
2) FOR 3 Angle Marks

f RESID V or H changes > .05 or COAS

verifies tgt not acquired,
{GNC 22 S TRK/COAS CNIL|

-7 BREAK TRK - ITEM 8 EXEC
veesesNO S TRK ACQ AFTER 5 MIN........

. Go to DISABLE RENDEZVOUS NAV 26 | .
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o

W ST IR ITENE ATAT O

A/MAN/VRN
PULSE

03315

03325

AL(BT)

ﬁ>
23

VI RIS B RN IR A

03:30

COR INHIBIT-RR-MAV 2|

COR COAS NAVIGATION, RNDZ OPS Cue Card

When MARK ACPT Angles > 5 and RESIDS < .5,
=

COR S TRK-TARGET ACQ

COR DISABLE RENBEZVOUS -NAV 26|

CDR Go to CAP, 4-13

Pre-
Sleep
Activities

DYSABLE RENDEZVOUS AV {Z6_

CRT

c3

ALY

A2

[GRC™2Z S TRK7CUAS CNIL |
CORST DES - TTEM 25 EXEC (*

: - (
-Y,-Z STAR TRK - ITEM 3,4 EXEC (*)
/THOLD, ITEM 13,14 - 0

STOP = ITEM Z1 EXEC (*)

OAP: A/AUTO/VERN

DAP TRANS: PULSE/PULSE/PULSE
ROT: DISC/DISC/DISC

|GNC"33 REL WAV |
R, ITEM 21 = (*)
Angles, ITEM 24 - (*)
S TRK - ITEM 12 EXEC (*)
KU ANT ENA - ITEM 2 EXEC (no *)
RNDZ NAV ENA - ITEM 1 EXEC (no *)

KU MODE - COMM
KU - GPC
KU CNTL - CMD

DIGI-DIS SEL - EL/AZ
Change DAP A,B to Al,B1

Stow COAS and RNDZ OPS Cue Cards

E
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OPERATIONS TIMELINE - PHASE 2
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AFTFLT STATION CONFIG | T |
AGU - ADI ATT - LVLH ‘

ERR - MED
RATE - LO
SENSE ~ -2
R13 /XU ANT - GND
ALY /PHR - ON
A2 vDIGI-DIS SEL - EL/AZ
AlU KU MODE - RDR PASSIVE
RADAR QUTPUT - HI
- MAN SLEW
CNTL - PNL

SIG STRENGTH sel - KU
SLEW RATE - as reqd
Slew Antenna to Eley 0, Az 0, then:
A2 DIGI-DIS SEL - R/R
X-PNTR SCALE - X1

GRT [SHTENR|
- ITEM 7 EXEC (*)

NOTE
SELF TEST runs about 3 min

Al /KU SCAN WARN tb - gray
/TRACK tb - gray
vSEARCH tb - gray
A2 /RANGE - 888.8
CRT SELF TEST - ITEM 7 EXEC {no *)
A2 DIGI-DIS SEL - EL/AZ

AlY KU MODE - COMM
KU - GPC
KU CNTL - CMD

Install -Z COAS
Install RNDZ OPS Cue Cards (two)

ENABLE RENDEZVOUS RAV |7 |

|GNC 33 REL NAV| .
CRT  RNDZ NAV ENA - ITEM 1 EXEC (*)
/SV SEL, ITEM & - PROP
/INH RNG,  ITEM 18 - 5*)
t, ITEM 21 - {*)
Angles, ITEM 24 - (*)
/5 TRK, ITEM 12 -~ (*)

|GNC_34 ORETT"TGT|

TGT NO -"TTEN T #5 EXEC

BASE TIME (TI TIG, BURN PADS, 1-4)
LOAD - ITEM 26 EXECT —
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[y Y Y )

e T X =@

T = ]
NA

v

PET

MS3 AFT FLT STATION CONFIG |T|
CDR ENABLE RENDEZVOUS NAV |—Z_|

PLT Set EVENT TIMER counting to NC TIG and
SM CRT TIMER to begin at TIG

AL(B1)
AUTO
VERN

CDOR, PERFORM NC BURN |737|
T

000:00:00 [RCTTG|

[PERFORN WC_BURN |23

Install OMS 2/0ON-ORBIT OMS BURNS Cue Cards
(two) an S BURN MONITOR Cue Cards

(two) (F7,

GNC UNIV PTG
CRT }TWTTTMII EXEC (*)

0PS 202 PRO
FEs Sy |
CRT1  Load TGT data per BURN PADS, 1-2
LOAD - ITEM 22 EXEC
TIMER - ITEM 23 EXEC
vBurn data per BURN PADS, 1-2
“1C3 DAP: A/AUTO/V
DAP TRANS: NORM/NORM/NORM

ROT: DISC/DISC/DISC
CRT1 'MNVR - ITEM 27 EXEC (*)

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

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

08 /,R OMS TK ISOL (four) - OP (tb-OP)
/XFEED {four) - CL {tb-CL)
F7/F8 FLT CNTLR PWR (two) ~ ON

TIG -2:00 °°
. Perform OMS 2/0N-ORBIT OMS BURNS
Cue Card, then

THC - Trim residuals < .2 fps
F7/F8 FLT CNTLR PWR (two) - OFF
08 L,R OMS He PRESS/VAP ISOL (four) - CL
CRT 0PS 201 PRO

3-25
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TIRT TRACKING ATTITUDE (A | —

c3

CRT

verodF <Y S TRK.....
. BODY VECT +5 .

W0
LY +280.6 .

I
‘l’GTTD‘" +1
BODY VECT +3 (-Z)
oM +0

P
oM +90

TRK - ITEM 19 EXEC (CUR - *)
DAP: B/AUTO/NORM

S TRR TARGET ACq |57}

g - 5) EXEC (*)
/STATUS - blank
YSHUTTER - OP

VS PRES - *

If SHUTTER - CL,
MAN OP - ITEM 16(15) EXEC (*)

GNC 33 REL RAV
ANH Angles, II'EM| 24 - (*)
VS TRK, ITEM 12 - (*)
/SV SEL, ITEM 4 - PROP

Monitor RESID V and H each Nav cycle

If RESID V and H change < .05 for
four consecutive Nav cycles,
If RATIO < 1.0,
AUTO Angles - ITEM 23 EXEC (*)
f RATIO >1.0,
FOR '3 Angle Marks

If RESID V or H changes by > .05,
|GNC 22 S m7m§ AT :I

NTL
T - 8(7) EXEC

When SV UPDATE POS < 1.0
and MARK ACPT Angles > 9,
SV SEL - ITEM 4 EXEC (FLTR)
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[ FPEONI IO |- I I S S -

VWD .

.

NAV

o | w

WLLLCLLELIREED

000300200

PET

(A1)B1
AUTO
NORM

COR IRT TRACKING ATTITWE | 7|

When mnvr to att complete,
DAP: A/AUTO/VERN

A/AUTO/VRN] MS3 S TRK TARGET Acq |5_|

CDR Config DAP A,B to A9,B6
A9(B6)
AUTO
VERN

COR TARGET NCCo BURN |76 | (preliminary solution)

COR TARGET NCCo BURN |76 | (final solution)

TARGET NCCo BURN | 76|

CRT /?V SEL correct |
TGT NO - TTEM T ¥1 9 EXEC
/TGT Set data:

AZ -1.20
COMPUTE T1 - ITEM 27 EXEC

Note solution

T1 TIG (BASE TIME -0/2:26:54)
EL

+0
AT +146.9
AX -48.60
AY +0

NCCo BURN SOLUTION

AVX |() .
AVY 10) .
wZ () .
AT l() .
me | T T[T 1= 1T
PRELIMINARY FINAL
e |() . |O) .
AVY () . () .
vz () . () .
At |() . O .
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T
[} >
; « PET DS TR WAV | 7|
=
MS3 END S TRK NAV {7 | |GNC 33 REL NAY|
A9(B6) h CRT INH Angles - ITEM 24 EXEC (*)
AUTO 1 CDR, PERFORM NH BURN || T2 S TRR7CORS CNTC
VERN JPLT vSHUTTER AN OP, ITEM 15,16 - (no *)
] [PERFORM NH_BURN ||
B CRT 0PS 202 PRO
I 00235]-—. ' ' .
] Load TGT data per BURN PADS, 1-3
] LOAD - ITEM 22 EXEC
7 TIMER - ITEM 23 EXEC
B /Burn data per BURN PADS, 1-3
3 c3 vDAP: A/AUTO/VERN
B CRT MNVR - ITEM 27 EXEC (*)
p NOTE
—=1 ] If mnvr not complete by
[og:40} TIG -0:30, perform burn
J axis-by-axis in current
] attitude
7 Perform EXECUTE RCS BURN, RNDZ OPS
J Cue Card (begin at TIG -0:30)
A/LVLH/NRM]
DISC P
f 00:45}—_ |m|
A/AUTO/VRN] —
- [Se5i
[30:55}
4 [orfoo
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CR

T  /SV SEL correct |

16T NO - ITEM I #2 1 EXEC

/TGT Set data:
T1 TIG (BASE TIME -0/0:56:30)
EL +0
AT +56.5
AX -48.60
AY +0
Y4 -1.20

COMPUTE T1 - ITEM 27 EXEC

[TRRGET NCC BURN |9 |

Note solution

NCC BURN SOLUTION

30 Variation

AVX l(+)o olo], |3 (1, 8)
AvY oo, ]s (2 ., 1)
AVZ (-Yfoloji, |4 (3., 9)
avT |(+)o of1].]s (2, a)
w [ToTe|/ [212): [T [T
PRELIMINARY FINAL
AVX !() . l() .
AVY () . ¢ .
avZ () . ) .
T I() . |() .

3-32
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NAV
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I

PET

A9(B6)
AUTO
VERN
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CDR  TARGET NCC BURN

1797] (preliminary solution)

MS3 S TRK TARGET Acq (10|

MS3 Note visibility of IRT at intervals until sunset

(TIG -4:00)
MS3 END S TRK NAV
CDR

I
9 | (final solution)

S TRRTARGET ACq 10|

|GNC22°5 TRK/COAS CNTL
e e e o) - ()
/STATUS - blank

/SHUTTER - OP
/S PRES - *

If SHUTTER - CL,
MAN OP - ITEM 16(15) EXEC (*)

| [
vINH AngTes, TTEM 24 - (*)
/S TRK, ITEM 12 - (*)

Monitor RESID V and H each Nav cycle

f RESID V and H change < .05 for four
consecutive Nav cycles,
If RATIO < 1.0,
' FLTR TO PROP - ITEM 8 EXEC
AUTO Angles - ITEM 23 EXEC (*)
If RATIO >1.0,
1) COVAR REINIT - ITEM 16 EXEC
2) FOR 3 Angle Marks
3) PROP TO FLTR - ITEM 9 EXEC

f RESID V or H changes > .05,
[GNC 2z 5 Tﬁmﬁxg CNTL |

-Z(~Y) BREAK TRK - ITEM 8(7) EXEC

ENDS TRRNAV |IL7|

CRT

fGNC 33 REL NAV|
INH Angles - TTEM 24 EXEC (*)

/SIFIUTTERWKN—OP,_ITEW,IS - (no *)

STS-11/FIN
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mm»o—

oD < —2

oo XD XL -t

NAV

1

PET

A9(B6)
LVLH
NORM

[N RS AU I AN BE W I

A/AUTO/VRN1

ll Al b ) a s i lll sd ol sl aaly lll sl daaloa g b lll ol g dla et s b lll||| Ll e 1y

CDR  EXECUTE RCS BURN, RNDZ OPS Cue Card

[NCCTTG |
veeenereesndF <Y S TRKuueuennanns
COR -7 AXIS TARGET TRACK [TZ|.

P R L N XL

COR TARGET TI BURN |I37| (preliminary solution)

MS3 When Range < 150,000 ft,
CONFIGURE FOR RR TARGET ACqQ [I4~|

| 156.7

=7 AXTS_TARGET TRACK [IZ|
|GRC TRTV PTG
BODY VECT +3 (-Z)
oM +0

CRT

TRK - ITEM 19 EXEC (CUR - *)
c3 OAP: A/AUTO/VERN

| TARGET TT BURN 13|
CRT  #/SV SEL correct

| GT|
TGT NO - ITEM I +3 0 EXEC
/TGT Set data:
T1 TIG (BASE TIME)
EL
AT +80 4
AX +0
AY +0
A +0
COMPUTE T1 - ITEM 27 EXEC

Note solution, BURN PADS, 1-4

AlU KU MODE - RDR PASSIVE
/XU - GPC
/XU RADAR OUTPUT - HI
?u CNTL - PNL |
CRT U ANT ENA - ITEM 2 EXEC (*)
GNC 1/0 RESET EXEC
A2 DIGI-DIS SEL - R/R

CONFTGURE FOR RR TARGET ACQ |14 | —

STS-11/FIN



|GNC_33 REL NAV|
CRT RR - ITEN I3 EXEC (*)
vElev, Az approx 0

If RATIO < 1.0 for four NAV cycles,
FLTR TO PROP - ITEM 8 EXEC
AUTO RNG - ITEM 17 EXEC (*)
- ITEM 20 EXEC s*;
Angles - ITEM 23 EXEC (*

If RATIO >1.0,
1) COVAR REINIT - ITEM 16 EXEC
2) If NCC AVs within 30,
FLTR TO PROP - ITEM 8 EXEC
FOR 3 Angle Marks
3) PROP TO FLTR - ITEM 9 EXEC

RR_AUTU TRACK_ACQ_TEST |15 |

AlU KU - MAN SLEW

SLEW ELEV ~ UP until

KU TRACK tb - bp

Slew Antenna to Elev 0, Az 0

KU - AUTO TRACK

KU SEARCH - SEARCH (tb-gray)
vTRACK tb - gray

KU - GPC

If no lock-on within one min,
KU - GPC

TARGET TT BURN [I7_|
CRT  OPS 202 PRO

|GNCORBIT MRVR EXEC|

Load Eng SeT, TVR, Trims and WT

for TI per BURN PADS, 1-4
ZZEXEC

LOAD - ITEM
!'GNC'?TREL'W]
correc
| |
- +3 0 EXEC
/TGT Set data: ==
Tl TIG (BASE TIME)
EL +0 .
AT +80.4
aX +0
AY +0

AL +0
COMPUTE T1 - ITEM 27 EXEC

Note solution BURN PADS, 1-4

3-3
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0
m
—

TNAVY

+ A9(B6)
* AUTO
s VERN

DPOD>D

IlllIlllllllllll‘lllllllllIIllI!lllIIIILILIlll|J_1ALAIllI]IIlII‘I

annninaeg: ]
IS N e II

B/AUTO/NRM]

A/AUTO/VRN

Illllllll

MS3

MS3

INH RR_ANGLES |18 |

When RR lock-on occurs, - |GNC 33 RELC NAV|
RR_NAVIGATION |[I5 | CRT  INH AngTes - TTEM 24 EXEC (*)
[EXECUTE TT BURN {19
MEAL
T: GNC_ORBIT MNVR EXEC
27 GNC SYS SUMM 2

When Range = 100,000 f
RR_AUTO TRACK ACQ TEST |I§:| CRT1 LOAD - ITEM 22 EXEC

TIMER - ITEM 23 EXEC
C3 DAP: B/AUTO/NORM
DAP TRANS: NORM/NORM/NORM
ROT: DISC/DISC/DISC
CRTL = MNVR - ITEM 27 EXEC (*)

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

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

When mnvr to att complete,
DAP: A/AUTO/VERN

08 /L,R OMS TK ISOL (four) - OP (tb-OP)
/XFEED (four) - CL (tb-CL)
F7/F8 FLT CNTLR PWR (two) - ON

TIG -2:00 **
Perform OMS 2/0N-ORBIT OMS BURNS
Cue Card, then

THC - Trim residuals < .2 fps
F7/F8 FLT CNTLR PWR (two) - OFF

CRT RCS SEL - ITEM 4 EXEC (*)

08 L,R OMS He PRESS/VAP ISOL (four) - CL

(TIG -11:00) 0PS 201 PRO
CDR TARGET TI BURN |17 c3 DAP: B/AUTO/NORM
Ms3 TNH RR AWGLES (18
I
CDR, EXECUTE TI BURN I_Tg__l +14.6
PLT
[T TTG| |+28 4

3-37
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VERTFY RR_TARGET TRACK 20|

/Attitude mnvr complete

I - gray,
CRT AUTO Angles - ITEM 23 EXEC (*)
if -2 S TRK ava

Go to S TRK TARGET ACQ 2T}
f KU TRACK tb - bp,

Perform RR AUTO TRACK ACQ, RNDZ OPS

Cue Card
If -Z S TRK avail,

| 6o to S TRK TARGET ACQ [ZI_|
If -Z S TR failed, -a

Go to COAS NAVIGATION, RNDZ OPS
Cue Card

S TR TARGET ACq |2L_|

GNC 22 S TRK/COAS CNTL ;
CRT /!Z'TGT"TRK_'TTEFFTT—__(F
) /STATUS - blank
/SHUTTER - OP

If SHYTTER - CL,
MAN OP - ITEM 16 EXEC (*)}

When S PRES - (*),

INFRNG - ITEM 18 EXEC (*)
R - ITEM 21 EXEC (*)
Angles - ITEM 24 EXEC (*)

ST - ITEM 12 EXEC (*)

Monitor RESID V and H each NAV cycle
Use COAS to monitor acquisition

If RESID V and H change < .05 for four
consecutive Nav cycles and COAS
verifies tgt lock-on,

If RATIO < 1.0,
FLTR TO PROP - ITEM 8 EXEC
AUTO Angles - ITEM 23 EXEC (*)
If KU TRACK tb - gray,
AUTO RNG - ITEM 17 EXEC (*)
- ITEM 20 EXEC (*)

f RATIO > 1.0,
1) COVAR REINIT - ITEM 16 EXEC
2) FOR 3 Angle Marks

f RESID V or H changes > .05 or COAS

verifies tgt not acguireT,

-7 BREAK TRK - TTEM 8 EXEC

. If KU TRACK tb - gray,
.| RR - ITEM 13 EXEC (*)
AUTO RNG - ITEM 17 EXEC (*)
R - ITEM 20 EXEC (*) .
Angles - ITEM 23 EXEC (*)

- If KU TRACK tb -
. Perform COAS NAVIGATION, RNDZ OPS .
Cue Card
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¢ D<

> PET

N

L (A9)86
AUTO
NORM

1o Us g Bo gl s

A/AUTO/VRN

n
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A/LVLH/NRM]
DISC .

A/AUTO/VR

mBUBD~xDA |
NN R NN o i

[T HTETTRITI

2
..

CDR

53

CDR

CDR
CDR

COR

When in attitude, DAP: A/AUTO/VERN
VERIFY RR TARGET TRACK |[Z0_|

S TRK TARGET ACQ 21|

TARGET MC 1 {2Z_| (preliminary solution)
(TIG -4:00)

TARGET MC 1 |2Z_| (final solution)

EXECUTE RCS BURN, RNDZ OPS Cue Card

[%c 1 TT6|

TARGET MC 2 [2T°| (preliminary solution)

57

|-8 1

TARGET MC T (227
CRT  v/SV SEL correct

TGT NO - ITEM T +3 1 EXEC
/TGT Set data:
Tl TIG (BASE TIME +0/00:24:12)
EL +0
AT +56.2
AX +0
AY +0
AZ +0
COMPUTE T1 - ITEM 27 EXEC

Note solution

MC 1 BURN SOLUTION

30 Variation

AVX ,(+) olofo]. |1 (o . 3)
AVY (-3olol. |1 (1. 5)
avVZ (-)ojot. |3 (o, 6)
avT ](+) olofo|. s (0. 9)
w [$eTe|/ [715]: (7] [2T7]
PRELIMINARY FINAL
ax |O) ] |O) .
AvVY () . () .
vz ] . () .
a0 l. 1) .
TARGET WC 2 |23
CRT-  /SV SEL correct
+3 2 EXEC

/TGT Set data:
T1 TIG (BASE TIME +0/00:51:24)
EL

+28.4
AT +31.4
X +0
Ay +0
Az +

Note Nominal T1 TIG in pad, 3-40

COMPUTE T1 - ITEM 27 EXEC
Note solution in pad, 3-40

3-39
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CONFIG FOR RR ONLY NAV |24 | —

|GNC_33 REL WAV}
CRT  RR - TTEM T3 EXEC g*s
/lY"Z‘SHUTTE]TTWUFTﬂ"‘-I

THTEM 15,16 - (no %)

MANUAL OUT-OF-PLANE. NULT |25_|

|GNC 33 REL RAV
CRT when Y =0
F7 FLT CNTLR PWR - ON
C3 DAP TRANS: ‘as reqd
DAP: A/AUTO/NORM
THC - Null ¥ (+Y = FWD THC left)
( AFT THC right)
DAP: A/AUTO/VERN
F7 FLT CNTLR PWR - OFF

TARGET WC 2 |26
CRT  /SV SEL correct

|
1GT NO - ITEM 1 +3 2 EXEC
COMPUTE T1 - ITEM 27 EXEC
/TIG slip < 6 min -

TGT NO - ITEM 1 +3 2 EXEC .
. T1 TIG +(Nominal £5 min as aopropriate) .
. EL +0 .
. BASE TIME +(same as Tl TIG) .
. LOAD - ITEM 26 EXEC .
. COMPUTE T1 - ITEM 27 EXEC .

Set EVENT TIMER counting to MC 2 TIG

Note solution

MC 2 BURN SOLUTION
30 Variation

avx |(-)o olo]. |2 (0,3)
AvY (-YJolo]., o (0,.3)
avz (olol. 7 (1,2)
VT |(+) olofol. |s (0,9)

ne [5To[5]/ [0 : [o]7] : [3T%]

PRELIMINARY FINAL
AVX l( ) . l( )
AVY () . )
v O ; Q
AVt |( ) . l( )
PREL |:|/l ! Il [
FINAL I:lll HEREREE
o || T T T

TIG SLIP
(COMPUTED - NOM)

3-40
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T
B
] PET TARGET WC 3 |27
T [03:30] CRT  /SV SEL correct
i A9(B6) | |
| AUTO At sunse TGT NO - ITEN T + +3 3 EXEC
i VERN @153 CONFIG FOR RR ONLY NAV |ZZ°| (if reqd) /TGT Set data:
: ] T1 TIG (BASE TIME +0/00:10:00)
v . EL +0
H o=
p ] AT +21.4
, E & 40
! N AY +0
i ] A +0
! When ¥ = 0, COMPUTE T1 - ITEM 27 EXEC
! 1 COR  MANUAL OUT-OF-PLANE NULL [Z5_]
g Note solution
A/AUTO/NRM]
] MC 3 BURN SOLUTION
A/AUTO/VRN 30 Variation
avx l(+)000 0 (0 . 6)
_: AVY (+Y{o}{o (] (o . 3)
. az )] oo 2 (0. 9)
_: at [mfo]o]o 4| (0. 6)
] ns|o|o|3\/| ‘o| l1[7|:‘3]
M 2 ET
E (TIG -5:00) -
] COR TARGET MC 2 |26 | (final solution) -00:05— PRELIMINARY FINAL
] ] AVX l( ) ] | |( )
] COR  EXECUTE RCS BURN, RNDZ OPS Cue Card ] Y 0 . 0O
] B avz () . ()
h
A/LVLH/NRM] : ] avT |( ) . |( )
pISC ] [FCZTT6| 00:00—]
A/AUTO/VRN] ]
1 3 .
I 1 1
! ]
M ] 00:05—
A E (TIG -4:00) N
" ] COR TARGET MC 3 |27 .
| ] o
i ] 3
! A/LVLH/NRM] ]
1 DISC 1 CDR EXECUTE RCS BURN, RNDZ OPS Cue Card -
4 ]
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[ TARGET MC 4 |Z87]
CRT  /SV SEL correct
TGT NO - TTEM T +3 4 EXEC

/TGT Set data:
T1 TIG (BASE TIME +0/0:20:0)
£L +0

AT +11.4
AX +0
AY +0

AZ +0
COMPUTE T1 - ITEM 27 EXEC

Note solution

MC 4 BURN SOLUTION

30 Vartation

AVX |(+)o olof.]o (0. 6)
AVY wlolo].]o (0, 3)
VI ()[o]o]. |1 (1 .5)
AT |(+)0 olo].]s (0 . 9)
TIG [0[0[3|/|0|0|:|2|7‘:|3|5
PREL IMINARY - FINAL
VX |() . I() .
w0 . 0 .
AVZ () . () .
AVT I() . | I() .
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DO

T

AP>O>»

l|||‘1x|||||h|\|

DO

lunl-:l;.l;.lnlln

PET

A9(B6)
AUTO
VERN

P O T I 0 S OO 1

A/LVLH/NRM]
DISC ]

A/MAN/NRM
DISC

s ba oo i

PG BTSN A TR I Y

A/MAN/VRN
DISC

TS S U RS A1

v [

RT3 TIG]|

COR Move to aft stbd position

(TIG -4:00)

COR TARGET MC 4 |Z8|

COR EXECUTE RCS BURN, RNDZ OPS Cue Card

[ ATTG|

COR ESTABLISH INERTIAL LOS RATES

MS1 CCTV CONFIG [30]

Follow preséribed braking gates

R R

2000' | -4.0

1500'| -2.0
When R < 900’

CDR ~ A6U DAP: A/MAN/NORM

THC - as reqd to null R (R
Maintain IRT stationary in upper half of COAS

DAP: A/MAN/VERN

A/MAX/NORM as reqd for THC corrections

Config DAP A,B to Al0,B7

MC 2 ET

ESTABLISH INERTIAL LOS RATES |29 |

12|

- 800' *+ 100') °

[

(=] o

8 8 8 8

[~ (] - -

(2] o w o
||l||||||11|||]|:Ia.l:||||Lnjl|1|llllxll|l||l‘x|||l||l||l|||

(=]
o
-
“
o
]

PN ORI B AT AW A BT

0+35 —1

A6U  vDAP ROT: DISC/DISC/DISC
TRANS: PULSE/PULSE/PULSE
VSENSE - -Z
FLT CNTLR PWR - ON

MC2 +22:00 *°
DAP: A/MAN/NORM
THC - +X as reqd until
EL LOS rate = 0 mrad/sec
(IRT stationary in COAS)

vADI ATT - LVLH
DAP: A/MAN/VERN
RHC as reqd until Yaw = 0
DAP: A/MAN/NORM as reqd for THC corrections

|GNC UN [
CRT  DAP ERR - ITEM 24 EXEC (*)

[CCTV CORFTG 30|

I AR S EFER N B O Y

VTV SYS ON
(TV ACT, VTR ACT, TV/VTR Cue Card)

A7U MON 1 - Camr A
MON 2 - Camr 8
Aim A at B and B at A
PAN/TILT - RESET for both
Repeat for Camr C & D

A3 MON 1,2 SCAN - NORM

Track IRT with CCTV Camr B - ZOOM IN full

When IRT rotation detectable,

VTR RCD - B for 5 min, then put new tape
in VIR

3-43
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2 Mo

=2OD

R e I - . B R et

JNAV

LLLELEERELLEENSRRL

P OP D

PET
XD
AL0(B7) 1
MAN/VERN ] PLT CONFIGURE FOR VBAR SK
DISC ]
; [GNC NIV PTG
E RT TGT DD +2
] BODY VECT +2 (-X)
k o™ +0
E TRK - ITEM 19 EXEC (CUR - *)
'E‘_- TOT ERR - ITEM 23 EXEC (*)
] CDR ESTABLISH VBAR SK (800 * 100 FT) |£]
A/AUTO/NRM] MS1 /Track IRT with CCTV Camr B - ZOOM IN full
] VTR RCD - B for 5 min
7 RR GIMBAL BIAS CHECK
[EEEZE}T Record:
p RR E1 Az
] COAS X Y
[
7 cOR INITIATE CLOSING RATE {3Z°|
B/AUTO/VRN] :
] Follow prescribed braking gates
|n4:50}: R ]
3
B 500" | -.5
] 400' | -.4
. 300" | -.3
{04155
3 Ms3 A7U PL BAY FLOOD DOCKING - BRT
-

MC 2 ET

00540 —]

o

o

Y

wn
||lJ:!xalunlnnlxuI||J|||||I||

=)
8
pr}
°
!

Ll 1

ESTABLTSH VBAR SK (800 * 100 F17 |3T|

A6U When ADI PITCH = 1800 (LVLH REF), then
CRT  YUNIV PTG TOT ERR - small
A6U DAP: A/AUTO/NORM
When IRT at -3 ¥ 1 deg in COAS, then
THC - -X (down) as reqd until
EL LOS rate = 1.14 mrad/sec
(~18 Eulses, .9 fps)
THC - ¥Z as reqd to null R
Inftiate SK, maintain IRT in lower half of
COAS, R = 0
DAP: B/AUTO/VERN
B/AUTO/NORM as reqd for THC corrections

|IRTTTATE CLOSING RATE 32|

A6YU DAP: A/AUTO/NORM
DAP TRANS: PULSE/PULSE/PULSE
THC - -Z (in) until R = -0.8 (15 DAP A pulses)
- +X (up) as reqd to maintain IRT in lower
half of COAS
DAP: B/AUTO/VERN
B/AUTO/NORM as reqd for THC corrections

NOTE
If visibility 1s lost, null &,
wait until visibility improves
and then resume approach

3-45
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T
>
E = PET. ESTABLTSH 200 FT STATTORREEPING |33
=
~ AGU  DAP TRANS: PULSE/PULSE/PULSE, LOW Z
] DAP: B/AUTO/NORM .
] THC - NULL
(A10)87 1
AUTO ] DAP: B/AUTO/VERN
VERN 7 B/AUTO/NORM as reqd for THC corrections
. THC - Maintain R = 200' ¢ 20'
1
1 1 NTTIETE RCS SEP
i INTTTATE RCS SEP |32
! ] AGU  DAP: A/AUTO/NORM
| . /DAP TRANS: PULSE/PULSE/PULSE, LOW Z
Y 1 When R = 200' + 20', THC - +Z (out) untfl R = +.8 (25 DAP A pulses)
A 7 COR ESTABLISH 200 FT SATIONKEEPING |337|
R ] DAP ROT: DISC/DISC/DISC
! 7] DAP: A/MAN/VERN
: ] RHC - pitch as reqd to keep IRT in view
i ] Track IRT with CCTV Camr B
MS1 /Track IRT with CCTV Camr B - ZOOM IN full
] VIR RCD - B for 5 min
]
«: :
: D
" R .
1 J
J CR  INITIATE RCS SEP |33
A/MAN/VRN
DISC ]
H :
] ]
L] o
'l 7
+ v
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7
E = PET DTSABLE RENDEZVOUS WAV |35
=
T ~ |GNC 22 5 TRR/COAS CNTL|
: A10(B7) b CRT -Y,-7 5TAR TRK - ITEM 3,4 EXEC (*)
! MAN/DISC |GNC UNIV PTG|
| VERN 1 STOP - ITEM 21 EXEC (*)
[ R c3 DAP: A/AUTO/VERN
! b vDAP TRANS: PULSE/PULSE/PULSE, NO LOW Z
: g /ROT: DISC/DISC/DISC
N 1 AslU I'iLT CNTLR PWR -lOFF
g GNC 33 REL NAV
{
| ] CRT KU ANT ENA~ - ITEM 2 EXEC (no *)
| RNDZ NAV ENA - ITEM 1 EXEC (no *)
| ] Al KU MODE - COMM
! ] KU - GPC
1 ] KU CNTL - CMD
p A2 DIGI-DIS SEL - EL/AZ
- = b At sunrise,
T S = ] MS1 /Track IRT with CCTV Camr C - ZOOM IN full Change DAP A,B to Al,Bl
= b VTR RCD - C for 5 min
e = 7 Stow COAS
1 .{ 3 Stow OMS BURN and RNDZ OPS Cue Cards
=R i
11 Ha ]
PR
Le R ]
X . J
T ]
b j ,
i
~a E
" ]
1 p
L ]
Ty ]
3 :
f ]
i
'] E
b p
Px ]
L 3
| A
: _
T ]
: ! N
A1(B1) 1 MS3 DISABLE RENDEZVOUS NAV |£[
|V AUTO 7
VERN B
1 Go to CAP, 4-16
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PET

000:00:00

(A1)B1
AUTO
NORM

s by o b o Lol

OHEZ
A/AUT/VRN

[ B B EE T BN U AW

ENABLE RENDEZVOUS Nav | T}

S TRK TARGET TRACK |27

When mnvr to attitude complete,
DAP: A/AUTO/VERN

S TRK TARGET AcQ | 3|

DISABLE RENDEZVOUS NAV |_4_|

ENABLE RENDEZVOUS WAV | 1|

|GNC 33 REL WAV|
CRT RNDZ NAV ENA~ - ITEM 1 EXEC (*)

¥SV SEL, ITEM 4 - PROP
7/INH RNG, ITEM 18 - (*)

R, ITEM 21 - (*)
Angles, ITEM 24 - (*)
/S TRK, ITEM 12 - (*)

S TRK TARGET TRACK | 2|
|GNC UNTV PTG |
CRT TGT D+
BODY VECT 43 (-2)
oM 0
eeeJE LS TRKe...

. BODY VECT +5
. P +)

TRK - ITEM 19 EXEC (CUR - *)
c3 DAP: B/AUTO/NORM

5 TRR TARGET ACT | 3|

|GNC 22 S TRK/COAS CNTL
CRT  -Z{-Y) TGT TRK - TTEM 6(5) EXEC (*)
/STATUS -~ blank

/SHUTTER -~ OP
/5 PRES - *
If SHUTTER - CL,

MAN OP - ITEM 15(16) EXEC (*)

If RESID V and H change < .05 for four
consecutive Nav cycles and RATIO < 1.0,
AUTO Angles - ITEM 23 EXEC (*)

-Z(-Y) BREAK TRK - ITEM 8(7) EXEC
When SV UPDATE POS < 1.0 and MARK ACPT

Angles > 9,
SV SEL - ITEM 4 EXEC (FLTR)

If RESID V or H change > .05 or RATIO > 1.0,
NC K/COAS CNTL |

DISABLE RENDEZVOUS NAV |4 |

IGC?ESTF?EUSETTI

CRT S 4 EXEC (*) (no %)
- -z SHUTTER MAN OP, ITEM 15,16 - (no *
|'G'L—U_TFT'NC NI ]
STOP - ITEM 21 EXEC (*)
|GNC 33 REL NAV
RNDZ NAV ENA - ITEM 1 EXEC (no *)

m
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CONTINGENCY OPERATIONS
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CONTINGENCY
OPERATIONS



CONTINGENCY
OPERATIONS
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RADAR FAIL

4-3 STS-11/FIN

RADAR FAIL



VERTFY WAV PTG _ACCURATY |IK|

/DAP: A/AUTO/VERN
/Tgt within 10 of COAS center

....POINTING ERROR > 10.....

- Perform COAS NAVIGATION, .
. RNDZ OPS Cue Card until .

Angle RESIDs < .5

RADAR FAIL

S TRRYARGET ALY |2

corecsessdF <¥'S TRK.cuuuonense

. |BRC ORIV PTG

. CRT ¥

. BODY VECT 45

. P +0

. Y +280.6

. o +90

. TRK - ITEM 19 EXEC
. C3 DAP: B/AUTO/NORM

. When mawvr complete,
. DAP: A/AUTO/VERN

D I I R

/-g%-;; % g % ;E!) -
/STATUS - blank
/SHUTTE

/S PRES - %

If SHUTTER
MAN 0P - ITEH 16(15) EXEC (*)

lm'mlﬂ
4 €5, 24 - (')
5"’. I 12 - (.)

Monitor RESID ¥V and N each Nav cycle
Use COAS to monitor acquisition

f RESID Vand H < .05 for four
consecutive Mav cycles,
If RATIO < 1.0
FLTR T0 PROP - ITEM 8 EXEC
AUTO Angles - ITEM 23 EXEC (*) .
f MT!O > 1.0,
COVAR mun - ITEM 16 EXEC
2 FOR 3 Angle marks

LRESI0 ¥ or  changes > .05 or COAS verifies
tgt not acquired

i 8(7) EXEC
veveeesuee D S TRK ACQ AFTER 5 MiN....eueen..
veeeeedE <Y S TREK......

BAP: B/AUTO/
When mmvr camplete,
DAP: A/MSTO/VERN

Iau +0 .
. TRK - ITEM 19 EXEC .
. N .

eeseesesssscensesccen

-
-
.
.
.
.
.
.
.
.
- .
.
-

Perform COAS WAVIGATION, ANDZ OPS Cue Card

»
.
.
.
.
.
.
.
-
.
.
.
.
R N N N N L LR L Ty

4-4
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L Moo~

0 R Ql——{

e ) D e ¢

——— e e A O ® —.—.

MW D=

PET

NAV

(A9)B6
AUTO
NORM

st la gy

A/AUTO/VRN]

XV W

l«.I:nl|nl;.lu|.||I.:I|-I||l||||‘lnnj+nlxnlu

A/LVLH/NRM
D1sSC

|||||||||ll||

A/AUTO/VRN

-4 v

REDPEERLALODERNNTNY

>
4
\Iillllllljll

CDR
MS3
MS3

(=)
[~}
=

COR
COR

COR

When mnvr complete, DAP: A/AUTO/VERN

VERIFY NAV PTG ACCURACY [IR”]

TARGET MC 1

TARGET MC 1

TARGET MC 2

S TRK TARGET ACQ [ZR|

3R} (preliminary solution)

(T16 -4:00)
[3R| (final solution)

EXECUTE RCS BURN, RNDZ OPS Cue Card

[FC T 1G]

[3R| (preliminary solution)

=7

A

TARGET T [3R_|
CRT

VSV SEL correct

1GT NO - TTEM T +3 1 EXEC

/TGT Set data:
El TIG (BASE TIME +0/00:24:12) -

L

AT +56 2
AX +0
AY +0
aZ +0

COMPUTE T1 - ITEM 27 EXEC

Note solution

AVX

AVY

AvVZ
AVT

MC 1 BURN SOLUTION

avx |(+) o{o
(<)} 0

(-)10
[)] oo

AVY

AVZ

w

0
0
of.

avT 0

30 variation

(0
(2
(1
(1

6)
7)
2)
8)

TI6 |o|o|2|/|2

[2] [+ o]

ity

PRELIMINARY

FINAL

1O . 1O

() .
) .

()

()

|) . 1)

TARGET MC Z |2R”|
CRT

/?v SEL correct

TGT NO - TTEM T + +3 2 EXEC
/TGT Set data:

Tl TI6 (BASE TIME +0/00:51:24)
EL +28.4

aT +31.4

axX +0

aY +0

A +0

Note Nominal T1 TIG in pad, 4-6
COMPUTE T1 - ITEM 27 EXEC

Note solution in pad, 4-6

4-5
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TARGET WCZ [TR”|
CRT  ¢/SV SEL correct

TGT NO - ITEM T +3 2 EXEC
COMPUTE T1 - ITEM 27 EXEC
/TIG slip < 5 min

. TGT NO - ITEM 1 +3 2 EXEC .
. T1 TIG +(Nominal ¥5 min as appropriate) .
. EL + .
. BASE TIME +(same as T1 TIG)

. LOAD - ITEM 26 EXEC

. COMPUTE T1 - ITEM 27 EXEC

P R N N seceesscenns

Set EVENT TIMER counting to MC 2 TIG
Note solution

{ERDS TRR WAV |5R_|
GNC 33 REL NAV|
CRT m‘ ngTes - ITEM 24 EXEC (*)

I [
-L{- - 10(9) EXEC (*)
/SHUTTER MAN OP, ITEM 15,16 - (no *)

MARUAL OUT-OF-PLARE WOLL {BR | —

GNC 33 _REC WAV

CRT th_en Y=0 I

F7 FLT CNTLR PWR - ON

c3 DAP: A/AUTO/NORM
vDAP TRANS: as reqd
THC - Null Y

If -2 AXIS TRACK,
+¥ = FWD THC Teft
AFT THC right
If -Y S TRK TRACK,
+¥ = FWD THC down
AFT THC out

DAP: A/AUTO/VERN
F7 FLT CNTLR PWR - OFF

MC 2 BURN SOLUTION
3o Variation
ax [(){ofofof, |2 (0,6)
VY (-)y]olof.|o (0,3)
a2 ()[ofo],]s (2,1
s fmfofo]ol, fo (1.8)
Tls|o|0|3|/|0|°| lo]7] |3]¢]
PRELIMINARY ‘ FINAL
wx [() . |0 :
AVY () . Q) -
AvVZ () . Q) =
T [O) . [ :
TIG SLIP
. : (COMPUTED - NOM)
e[|/ T , I
FINAL |__|/| | II L ——
uonmAL|_|/| HENEEREE
s STS-11/FIN



Moy —|

[FppUR . 3 . I S 4

P — = e X DT e —

NAV

PET

A9(B6)
AUTO
VERN

I lll et la g

A/AUTO/NRM

ll I IR A |

A/AUTO/VRN]

P B SR AR e |

A/LVLH/NRM]
DISC

1

—l L

A/AUTO/VRN

Ll o bl i n|1|I PENI Y

s

MS3

COR

CDR

COR

CDR

MS1

‘At sunset,
END S TRK NAV [5R|

When Y = O,
MANUAL OUT-OF-PLANE NULL [BR_|

(TIG -5:00

)
TARGET MC 2 |7RC| (final solution)

EXECUTE RCS BURN, RNDZ OPS Cue Card

[FC_2 T1G|

vererereensedF Y S TRKeuninenenen,
COR -z AXIS TARGET TRAXK [BR] .

4vsssesuesesessrrssossssesesennraen

Move to aft stbd position

CCTV_CONFIG [3RC|

MC 2 ET
-00:05—

il e laalsy

[=1
o
i

00:05

EUNE R NS W P WS W RS

7 TS TRRGET TRACK 1|
ISR NIV P

BODY VECT +3 (-2)
oM +

0
TRK - ITEM 19 EXEC (CUR - *)
C3 DAP: B/AUTO/NORM

CRT

When mnyvr complete,
DAP: A/AUTO/VERN

|CCTV CONFTG (3R |

TV SYS ON
(TV ACT,VTR ACT, TV/VTR Cue Card)

A7U MON 1 - Camr A
MON 2 - Camr B
Aim A at B and B at A
PAN/TILT - RESET for both
Repeat for Camr C & D

A3 MON 1,2 SCAN - NORM

At sunrise,

Track IRT with CCTV Camr B - ZOOM IN full
When IRT rotation detectable,

VTR RCD - B for 5 min, then

put new tape in VIR

STS-11/FIN




IRENEN]

il3i 1331
LJ!IIIIII]TTTIIII!1I'£'][1—I}

THETA ERROR <0
d

Short case, Tgt towar:

28

26

24

(Yad
AL
A S

TIME SINCE MC2

NOMINAL

THETA ERROR >0

Long case, Tgt toward tail

SUNRISE

NN AN

||||||||||||||||||||||||||||

NOTE

In this region, to null undesired cross-

coupling, 1 THC -Z (in) pulse should be

performed for every 5 THC +X (up or down)

/ ! pulses. This is applicable until an accurate

determination of the closing rate can be

I TITTTTT ITTTT

maintained.

30 40 S0 60 70 80 90 100 110 120 130 140 180 160 170 180
THETA -
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Mmoo -

4

1
1

ropTr———

e e e X O ——

| el =~ DO G —

e e v e e e ™ 4 T e o e ]

e e 3™ X e e d

Do

e ... |
NAV

-

m

—
‘

A9(B6)
AUTO
VERN

PR O S A U SV Y

COR ESTABLISH INERTIAL LOS RATES [TOR|

A/MAN/VRN
DISC

P BETE TN I AR W A S A A

MS3 Use ranging rulers to determine range

COR CONFIGURE FOR VBAR |TIR|

weessssss. IF R = 800' BEFORE VBAR ARRIVAL.........

.CDR A6U DAP: A/MAN/NORM . .
. THC - as reqd to null R .
. Maintain target stationary in upper .
. half of COAS .
. DAP: A/MAN/VERN, NORM as reqd .

R R R R O R R R P T R PN RN

When ADI Pitch near 1800 (LVLH REF),
CDR ESTABLISH VBAR |

1l ]'l iy by pdaal Jllll M RTE R B R W AR I SV AR \ sl o2 bagf .-‘ L

B/AUTO/VRN

\.. Laa il

MC 2 ET

ESTABLISH INERTIAL LOS RATES |IOR|

1}

o
=3
=y
)
L

o
o
-
-
L
T I W W In 2t Ly g Laada

o
o
N
[=
Lot o b a g lagl 111

o
2
N
.
l

o
o
-
(7]
o
|

s los o ba byabey

o
2
W
o
|

[YES NIV AT IR W B T I 1

A6U - /DAP ROT: DISC/DISC/DISC
vTRANS: PULSE/PULSE/PULSE

vSENSE - -2

vADI ATT - LVLH

FLT CNTLR PWR - ON

DAP: A/MAN/NORM
RHC - +Pitch as reqd to place target on COAS horizontal

Sunrise

Use table to determine theta error

1f THETA ERROR > O,

Perform R correction if reqd

DAP: A/MAN/VERN

DAP ROT: DISC/PULSE/DISC

RHC - *Pitch as reqd to maintain target on COAS
horizontal

Monitor pitch rate

When convenient, perform COAS NAV, RNDZ OPS Cue
Card; ignore out-of-plane

..IF PITCH RATE REACHES ZERO BEFORE V ARRIVAL..
- DAP ROT: DISC/DISC/DISC

- DAP: A/MAN/VERN, NORM as reqd .
. THC - +X (up) as reqd to maintain target in .

upper half of COAS

D R R R X R Aserescsssarecctctavane

f THETA ERROR < O,
THC - £X as reqd to maintain target in upper half

of. COAS-
DAP: “A/MAN/VERN, NORM as reqd

CORFTGURE FOR VBAR {TIR|
RHC - *+Yaw as reqd until LVLH ADI Yaw = 0
[GRC ORIV PTG |

1GT 1D 2

BODY VECT +2(-X)

oM +0

CRT

TRK - ITEM 19 EXEC (CUR - *)

[ESTABLISH VBAR |IZR|

|GRC ORIV PTG |
vT0T ERR - small
When ADI Pitch = 1800 (LVLH ref), then
DAP: A/AUTO/NORM
THC - -X (down) until target stationary in COAS
- -Z (in) as reqd to maintain closing rate
Maintain target in lower half of COAS
DAP: B/AUTO/VERN, NORM as reqd

CRT
A6U

STS-11/FIN
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=02

L R T = - - B |

NAV

HTHTHITHITT

PET
X )

A9(BS6)
MAN/VERN
DISC

I I I T

04335

04340

04245

8/AUTO/VRN

04350

04355

MS1 /Track IRT with CCTV Camr B - ZOOM IN full
VIR RCD - B for 5 min

At 800' on VBAR,

COR VERIFY CLOSING RATE [T3R}

MS3 - A7U

PL BAY FLOOD DOCKING - BRT

DAP TRANS: PULSE/PULSE/PULSE
THC - #Z until R = -.8
- +X (up) as reqd to maintain IRT in lower
half of COAS

B/AUTO/NORM as reqd for THC corrections

NOTE
If visibility is lost, null R
wait until visibility improves
and then resume approach

MC 2 ET  |VERIFY CLOSING RATE |I3R|

00t40—], |A6U  DAP: A/AUTO/NORM
B DAP: B/AUTO/VERN

00r4s—5

00150 —

STS-11/FIN
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T
>
‘E’ =« PET ESTABLISH 200 FT STATIONKEEPING |I4R|
= PLT Config DAP A,B to A10,B7 A6U  DAP TRANS: PULSE/PULSE/PULSE, LOW Z
= ] DAP: B/AUTO/NORM
. THC - NULL R
(a10)B7
AUTO 7 DAP: B/AUTO/VERN
VERN 4 B/AUTO/NORM as reqd for THC corrections
- THC - Maintain R = 200' * 20°
7 g [TNTTTATE RCS SEP
: 4 |T5R
! [INITIRTE RCS SEF |I5K|
i 1 A6U  DAP: A/AUTO/NORM
I 7] /DAP TRANS: PULSE/PULSE/PULSE, LOW Z .
Y ] When R = 200*  20', THC - +Z (out) until R = +.8 (25 DAP A pulses)
A 7 COR ESTABLISH 200 FT STATIONKEEPING |TAR|
R ] DAP ROT: DISC/DISC/DISC
! . DAP: A/MAN/VERN
E § RHC - pitch as reqd to keep IRT in view
i ] Track IRT with CCTV Camr 8
- MS1 /Track IRT with CCTV Camr B - ZOOM IN full :
i VTR RCD - 8 for 5 min
J 3
4 cR  INITIATE RCS SEP |TER|
A/MAN/VRN ]
DISC ]
" ]
A 7
H J
'Il p
4
A {53
4-13 STS-11/FIN
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Mmoc—-
T e o e I T e e e e e e @

i
L

Yo e e ek O

e e e D T 0D = e e o eed

[

[ R T E ]

e e X T X e

Inllnnlnnl-|l|||||l||l||l||l||I¢

——

it
NAV

o
m
—

A10(B7)
MAN/DISC
VERN

A a v ba by

|L

alaa bttt s by v ia s bas o tay

A1(B1)
AUTO
VERN

PE DT B AR SRV BN

06300

At sunrise,

MS1 /Track IRT with CCTV Camr C - ZOOM IN full

VTR RCD - C for 5 min

MS3 DISABLE RENDEZVOUS MAV |T6R|

«

Go to CAP, 4-16

DISABLE _RENDEZVOUS WAV |I6R|

CRT

c3

A6U
CRT
AlU

A2
R11

GNC 22 S _TRK/COAS CNTL|

%7,-2 STAR lRﬁ - TTEM 3,4 EXEC (*)

GNC_UNIV PTG

STOP - ITEM 21 EXEC (*)

DAP: A/AUTO/VERN

DAP TRANS: PULSE/PULSE/PULSE, NO LOW Z
ROT: DISC/DISC/DISC

TLT CNTLR PWR - OFF

|

KUANT ENA— - ITEM 2 EXEC (no *)
RNDZ NAV ENA - ITEM 1 EXEC {(no *)
KU MODE - COMM

KU - GPC

KU CNTL - CMD

DIGI-DIS SEL - EL/AZ
/TR pb - STOP

Change DAP A,B to Al,Bl

Stow COAS
Stow OMS BURN and RNDZ OPS Cue Cards

3-15
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- ONE DAY CONTINGENCY TIMELINE
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ONE DAY CONT
T/L

=2 AXTS TARGET TRACK |IL°| ———
AR

BODY VECT +3 (-2)

oM +0

TRK - ITEM 19 EXEC (CUR - *)
c3 DAP: A/AUTO/VERN

CRY

[CONFTG FOR RR ORLY WAY |Z07)

IMWIC .
RR - TTEN T3 EXE

/-'Y.Tl'mw,—r‘ﬂ 15,16 - (no *)

IM_TW i
CRY /?v SEL correct
i

- +1 3 EXEC
/T6T Set data -
T1 TIG (BASE TINE +0/02:15:36)
EL +0
AT 22,6
AX -~39.49
&Y o
AZ -4.56
COMPUTE T1 - ITEM 27 EXEC
Note solution
F3 SoLUTION 3o Variation
avx |( )N . « . )
avy ) . ¢ . )
avz () . « . )
ar () . « .

me L L LT T

PRELIMIMARY Fian
avx () . [0 .
avy () . {1} .
avz () . R .
avt l( ) . '( } .

4-18
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MV -

oD <=

ot DL e add

NAV

IlllllLl|

OO0

4

‘lJllllJlllllII‘JJ“Illll|llll‘l.ll||l|I|l|jll|‘|||ll|l||II|II.IIIII]II|II[IJ‘IILJI

PET

At sunset,
beveeeneses I Y-S TRK. oevranss. e
L.COR -Z° AXIS"I'ARGET‘TR‘A lKl .

MS3' CONFIG-FOR'RR-ONLY NAV [ZC |
CDR  TARGET-F3-BURN |3T"| (preliminary solution)

(TIG -4:00) -
TARGET -F3-BURN [JC"| (final solution)

EXECUTE RCS BURN, RNDZ-OPS Cue Card

8 8
F- I

[F3TTE|

CDR RELOAD BASE TIME {77

(]
o
o

TARGET TI -BURN [5C_| (preliminary solution)

RECUAD BASE TIWE (7T |

|GRC34 ORBTT_TGT |

CRT TGT N0 = TTEN T ¥5 EXEC
BASE TIME (TI TIG, BURN PADS, 1-4)
LOAD - ITEM 26 EXEC

TRRGET 7T BURN |5T|
CRT  /SV SEL correct
16T RO - TTEM I 3 0 EXEC

YTGT Set data:
Tl TIG (BASE TIME)

EL +0
AT +80.4
AX +
AY +
AZ +0

COMPUTE T1 - ITEM 27 EXEC
Note preliminary solution BURN PADS, 1-4

4-19
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[TARGET TT BURN [5C_|
CRT OPS 202 PRO
Load Eng Sel, TVK, Trims and

WT for TI per BURN PADS, 1-4
ﬁOAD - ITEM 22 EXEC

VSV SEL_correct

|GRC 34 ORBIT TGT
- 0 EXEC
/TGT Set data; =~~~
T1 TIG (BASE “TIME)
+0

EL

AT +80.4
A+
AY 0

AZ +
COMPUTE T1 - ITEM 27 EXEC -
Note solution BURN PADS, 1-4

END KR WAV [7C]

[GRCI3 REC WAV | ‘
CRT IRAAngTés - ITEM 24 EXEC (*)

4-20
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M
e o e e € ED 0 e s ed

U O G s v ed

Py ¥ )

[ RSy Y ) OOy -
DOwW raretrsd

[ it T

nxRO

RGO L L

NAV

L\

VPO

A9(86)

PET

AUTO
VERN

aat o ba gyt )y

93:00

a s oen e ta g ba b btestaa byt dagy bty tastaatbasdastystaataataadsad s bsaitasiag

CDR
MS3

PLT

CDR,

(TIG -11:00)

EXECUTE - TI -BURN

TARGET TI -BURN [BC [ (final solution)
END RR NAV |7C"|

oo

JEXECUTE TT BURN {BC_|

CRT T GNC ORBIT MRVR EXEC
27 GNC SYS SUMM Z

CRT1 LOAD - ITEM 22 EXEC
TIMER - ITEM 23 EXEC
c3 DAP: B/AUTO/NORM
DAP TRANS: NORM/NORM/NORM
ROT: DISC/DISC/DISC
CRT1  MNVR - ITEM 27 EXEC (*)

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

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

When mnvr to att complete,
DAP: A/AUTO/VERN

MEAL
08 +/L,R OMS TK ISOL (four) - OP (tb-OP)
/XFEED (four) - CL {tb-CL)}
F7/F8 FLT CNTLR PWR (two) - ON
TIG -2:00 °°
Perform OMS 2/0N-ORBIT OMS BURNS
Cue Card, then
THC - Trim residuals < .2 fps
F7/F8 FLT CNTLR PWR (two) - OFF
08 L,R OMS He PRESS/VAP ISOL (four) - CL
CRT RCS SEL - ITEM 4 EXEC (*)
0PS 201 PRO
c3 DAP: B/AUTO/NORM
Post TI,

OPS T/L PHASE ’ 3-39
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REFERENCE DATA
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RANGING CHARTS
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(DEGREES)
W A o 1) N
o o) o o o)

CCTV TILT

N
o

CCTV TILT ANGLE vs RANGE

RANGING CHARTS
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: : : T 70
' T 80
_____ bt b
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CCTV TILT (DEGREES)

80

CCTV TILT ANGLE

vs RANGE

——
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S . .
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6-3

400 500 800
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FWD CCTV TILT

CCTV RANGING CHART - RANGE TO BULKHEAD

AFT CCTV TILT

6-4
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SUBTENDED ANGLE (DEGREES)

COAS SUBTENDED ANGLE
vs RANGE for IRT

RANGE= O to 300 ft

:' o
- - b
. Wl SUUREEUN S RN 1 RISE

.............................................................

\ S
L &

100

150 200

RANGEB' F(,FEET)

300
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1000
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6-6

1+ RANGE= O to 1000 ft

500

FEAT A B
1 T ﬁTr L ITDTTA
- ST e T T TETE
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CUE CARD

| o
' RNDZ OPS

“EXECUTE RCS BURN _

TIG -2:00 °*
OPS 202 PRO

GNC ORBIT MNVR EXEC
/1GT data Toaded
LOAD - ITEM 22 EXEC
TIMER - ITEM 23 EXEC
TIG -0:30 °°
FLT CNTLR PWR - ON
DAP TRANS: as reqd
ROT: DISC/DISC/DISC
DAP: A/LVLH/NORM
TIG **
THC - Trim VGOs < .2 fps

If VGO Z is neg, Z,X,Y seq,
otherwise, X,Y,Z

OPS 201 PRO
DAP: A/AUTO/VERN
FLT CNTLR PWR - OFF

"RR AUTO TRACK ACQ _

KU - MAN SLEW

Slew antenna to Elev 0, Az 0
(or Elev, Az as seen in COAS)

KU - AUTO TRACK

KU SEARCH - SEARCH (tb-gray)
/TRACK tb - gray

KU - GPC
If no lock-on within one minute,
KU - GPC

COAS NAVIGATION

l‘ﬁf?ﬁ???Tﬁ“?ﬁﬁﬁS’tﬁTfl

OAS: SIGHT MODE - ITEM 22 EXEC
REQD ID - ITEM 21 +1 EXEC

INH anles - IléM 24 EXEC (*)
If tgt in COAS FoOvV,

FLTR TO PROP - ITEM 8 EXEC
COAS - ITEM 14 EXEC (*)

FLT CNTLR PWR - ON

DAP ROT: PULSE/PULSE/PULSE
DAP: as reqd

Center target in COAS

ATT REF pb - push

If mark acceptable,

FOR Angles - ITEM 25 EXEC
Repeat COAS marks as reqd

When COAS marks complete,
DAP: A/AUTO/VERN
DAP ROT: DISC/DISC/DISC
FLT CNTLR PWR - OFF

7-2 | STS-11/FIN
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NOTES

A.

NOT

STS-11 CARGO BAY LAYOUT

WESTAR

SESA CINEMA
B o SSUsD

PRIMARY CREW ASSIGNMENTS

CDR - Targeting, OMS/RCS burns, manual final phase rendezvous,
proximity operations

PLT - OMS burns, Orbiter systems

MS1 - CCTVs, photography

MS3 - Navigation, sensors, IRT deploy

DETAILED TEST OBJECTIVES (DTO)

DTO 0812 - Rendezvous Systems and Sensors Performance -
demonstration of closed loop integrated GN&C rendezvous

DETAILED SECONDARY OBJECTIVE (DSO)

DSO 0201 - Atmospheric Drag/Density Studies (ADDS) -
investigation of the dynamic structures of atmospheric
density and aerodynamic effects on an orbiting spherical
target

FLOWN 8-2 STS-11/FIN



INTEGRATED RENDEZVOUS TARGET (IRT)

The IRT balloon will be deployed along the Orbiter -Z axis with the
Orbiter attitude such that deployment is pure retrograde. The pack-
age comes out at 1.5 ¢+ 5 fps with a 6 revolutions per minute (RPM)
spin rate, (which despins to 3 RPM after stave separation and bal-
Toon inflation). After 60 seconds the twin aluminum staves separate
in opposite directions, normal to the balloon package trajectory.
After 80 seconds the balloon inflates (in less than 2 seconds).

The inflated balloon is 2 meters in diameter with an internal pres-
sure of approximately 0.3 psia. It is painted flat white with ene
of 24 gores painted infrared black from pole to pole. The ballaon
consists of one mil thick aluminized mylar, inflation structure
(nitrogen gas), and sintered tungsten ballast to bring total weight
to 200 pounds. The inflated package center of gravity is only 8
inches from the balloon's south pole, which is expected to maintain
a generally south pole forward LVLH attitude due to aerodynamic
forces ‘

TRAJECTORY DATA

This document contains Cycle 2, Rev A STS-11 trajectory data for a
January 29, 1984, 13:00 GMT lift-off
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ToP

+stHOOK::::
::VELCRO:::

 :VELCRO: : 2

RNDZ OPS
EXECUTE RCS BURN

TIG -2:00 °°
OPS 202 PRO
[GNC ORBIT MNVR EXECI
YTGT data Toaded
LOAD - ITEM 22 EXEC
‘TIMER - ITEM 23 EXEC
TIG -0:30 °-
FLT CNTLR PWR - ON
DAP TRANS: as reqd
ROT: DISC/DISC/DISC
DAP: A/LVLH/NORM
TIG *°
THC ~ Trim VGOs < .2 fps

If VGO Z is neg, Z,X,Y seq,
otherwise, X,Y,Z

0PS 201 PRO
DAP: A/AUTO/VERN
FLT CNTLR PWR - OFF

STS-11/0/FIN

NOT FLOWN _ CC 9-1
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TOP
- BACK OF *RNDZ OPS‘

$2tHOOK: 22
t:VELCRO:::

-----------

t:VELCRO:::

RR AUTO TRACK ACQ

KU - MAN SLEW

Slew antenna to Elev 0, Az O
(or Elev, Az as seen in COAS)

KU - AUTO TRACK

KU SEARCH - SEARCH (tb-gray)
/TRACK tb - gray

KU - GPC
If no lock-on within one minute,
KU - GPC

COAS NAVIGATION

|GNC 27 S TRR/COAS TNTL|
COAS: SIGHT MODE -ITEM 22 EXEC
REQD ID - ITEM 21 +1 EXEC

INH Angles - TTEM 24 EXEC (*)
If tgt in COAS FOV,

FLTR TO PROP - ITEM 8 EXEC
COAS - ITEM 14 EXEC (*)

FLT CNTLR PWR -~ ON

DAP ROT: PULSE/PULSE/PULSE
DAP: as reqd

Center target in COAS

ATT REF pb - push

If mark acceptable,

FOR Angles - ITEM 25 EXEC
Repeat COAS marks as reqd

When COAS marks complete,
DAP: A/AUTO/VERN
DAP ROT: DISC/DISC/DISC
FLT CNTLR PWR - OFF

"STS-11/0/FIN

CUE CARD
CONFIGURATION
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NOTE: FABRICATED AS A TRANSPARENCY WITH VELCRO ON TOP BACK
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