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11 0+00 

0+10 

( 31102) 
(01111) 

( 11102) 
( 01111 ) 

(11002) 
(01111) 

110+20 

1( 0+30 

B 
D 

I 
I 

~L-2 LI FT OFF! 

fSL-2 INSERTION[ 

SEE INSERTION CHECKLIST 

V48E (LOAD CSM CONFIGURATION) 

P47 

GL-2 SEPARATION! 

V48E (LOAD 2 JET X TRANSLATION) 
P31; BYPASS MINKEY OPT & AUTO MNVR 

LOAD PRELAUNCH DATA 
PRO (P31 COMP: RECORD PG 1-1) 
POO; V62E 
COPY TAL IGN (PG 1-2) 

SEr R=2660.00 NM 
R=-1300.0 FPS (00:16:00) • 

(llOJl/XlX,O) 
/ 

P52 (OPT 3) (RECORD DATA PG 1:2) 

SI.II 

PRELAUNCH PAD 

N57 Half Revs 

N37 

TIG TPI 

PURE 

N84 l::,.VNC2 + 0 

l:;.HNC2 + 0 

6VNCC + 0 

N81 ~Vx + 0 

l:;.VNCl AVy + 0 

AVz + 0 

:YCLE 

0 

0 0 

0 0 

0 0 

0 0 

~---------------------------' 

rn 
__, 
I __, 

c:, 
)> 
--1 
ITI 

w 
N 
~ ........ ......, 
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I o+3o I -
■ 0 

( 11002) · I ):> 
-i 

( 01111) . I 
rn 

P52 GET ALIGN PAD . I rx rx IX 
w 

N34 HR + ......... 

. I N 

GET MIN + rx rx IX ~ 
I rx -....J - ALIGN SEC + N 

. 

. I P52 (OPT 2) (RECORD DATA PG 1-2) I I 0+40 I - I 
ALIGN GDC 

.. SCS DRIFT CHECK (START) 
I 
I . 
I . P52 !OPTION 3J PSZ <OPTION 2J 

- I N711ST STAR [X 0 0 0 N71 1ST STAR rx 0 0 0 

I N71 2ND STAR X 0 0 0 N71 2ND STAR rx 0 0 0 

I NOS <RlliERR [X NOS !RlliERR rx 
I N93 X N93 X 

GYRO y GYRO y 

: COAS LOS DTN (COPY N92 PG 1-2) TORQUING z TORQUING z 
I 0+50 I- ANGLES ANGLES 

HR + 0 0 0 HR + 0 0 0 

I P20 OPT 5 TIMe; OF MIN + 0 0 0 TIME OF MIN + 0 0 0 

{N78 = +0,+90,+180) 
GYRO 

SEC 0 
GYRO 

SEC 0 
I TORQUE + TORQUE + 

(TRK EARTH N70 = 47) 
I . 
I - I 

' 
COAS ALIGN ANGLES 

i I I N92 ..... , I+ M I I I I (iOOO.ooi . I , .. , .... 
R2 !TA) + 

i-.. 

I I 

I ] +00 I- • 
N 



I -I l+OO I EMS llV TEST & NULL BIAS CHECK "'O 
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( 11002) ' 
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( 01111 ) __. 
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11+30 

( 11002) 
( 01111 ) 

ll+40 

11+50 

D 

I 
I 

NCl PRELIMINARY PAD (PG 1-5) 
TRANSMIT GYRO TORQUE ANGLES (PG 1-2) 

SCS DRIFT CHECK (FINISH) 

SET DET 

ATT · 
(1 :47:00) 
(180.Q/106.0) "-

- ~I 

MSFN UPLINK (P27) [CSM & SWS 
STATE VECTORS, PIPA BIAS CHECK] 

NCl FINAL PAD (PG 1-5) 
NPC ADVISORY (DECISION FOR P52 AT 

POST NCl) 

CMC - FREE 
P31 MINKEY OPTION 

[LOAD FINAL PAD DATA IF 
NECESSARY (PG 1-5)] 

Slll 

... 

J 



I 2+00 1 
(l l 002 J 
(o-1111) 

-12:00 

I 2+10 

I 2+20 
0:00 

!2+30 

-L-
I 

I 
■ 

ltiVR TO NCl BU~ ATT 
(2:15:00) 
(100,~330,0) 

P31 (FINAL COMP) 

GO TO SPS BURN CUE CARD 

P40 
Ntl 
(2:20:00) 
( 100 J21330 ,0) 

xxxxxxxxxxxxxxxxxxxxxxxxxxx 
X SPS GMBL TRIM X 
X P = +l.2° X 
X Y = +0.3° · X 
X dV TAILOFF = 14.0 FPS X 
xxxxxxxxxxxxxxxxxxxxxxxxxxx 

SIii 

ULLAGE AT -20 SEC (SCS -14 SEC) 
jNc1 I (180,0/330,0) 
COPY BURN STATUS (TRIM VGX :!:_0.2) 

P32 

XXXXX IF NPC ADVISED XXXXXXXXXXXX 
X P52 (OPT 3) & DRIFT CHECK X 
X (RECORD PG 1~8) X 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx l R= 1136. oo NM I 

R=-1240.0 FPS 

NCI PAD DATA 

N95 

TIG NCl 

N22 

NCl 

NCI ONBOARD DATA 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X N81 COMP LIMITS +o.5 FPS X 
X - X 
X CMC/HSFN WilliIN LIMITS GO CMC X 
X IF NOT - 00 HSFN X 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

N84 6.VNC2 

6.HNC2 

6.VNCC 

N81 AVx 

6.VNCl {}.Vy 

AVz 

P3l FINAL COMP 

+ 0 

+ 0 0 

+ 0 

+ 0 

+ 0 0 0 0 

+ 0 0 0 0 

SPS BURN STATUS 
AFTER TRIM 

6. TIG 

OT 

/:::;.VC 

NBS 

BEFORE TRIM 

vex 0 0 

FOAi 

NBS 

R 

p 

y 

VGX 

VCY 

VGZ 

+ rx 
+ X 
+ X 

0 0 
0 0 
0 0 

0 

0 

~ 
X 
X 

-0 

► G'> 
rr, 

I 
<..n 

,, 



12+30 t 
(11002) 
(01111) 

2+40 

I 2+50 

3+00 

H 
s 
K 

NCl BURN STATUS TO MSFN (PG 1-5) 

~-
TRACK ATT 

Z :37 :00) 
i1110.m;zzs.o) 

H2 PURG LINE HTR - on (up) 
(20 MIN PRIOR TO FUEL CELL PURGE) 

-+ 



t 
3+00 

\ 11002 
(01111) 

3+JQ 

3+20 

T 
E 
X 

C 
y 
I 

CMC - FREE 
POO 

MSFN UPLINK (P27) [CSM & SWS 
STATE VECTORS, PIPA BIAS CHECK] 

NC2 PRELIMINARY PAD (PG 1-10) 
NPC DECISION AND PAD 

FUEL CELL PURGE (AFTER MSFN LOS) 
( G&C PG TBD) 

******* IF NPC REQ ***************** 
* * 
* V48E (LOAD 2°/SEC MNVR RATE) * 
* ENTER P38 14 MIN PRIOR TO NPC TIG 
* Load pad values in N33 & N81 * 
* GO TO SPS BURN CUE CARD * 
* * 
* 
* * 
* * 
* * 

- * * 
* * 
* * 
* * 
* 

~ 
* 

* * 
* * 
* / * 
* * 
* ml{TRIM ONLY V +O .2 FPS)* 
* * 
* * 
* * 

i ----.--------------------------, 

NPC PAD DATA 

N33 HR + 
TIG NPC MIN + 

SEC + 

N81 ~VX + 0 0 0 

~VNPC ~Vy 

f}.Vz + 0 0 0. 

~Ve 

BT 

SPS BURM STATUS 

BEFORE TRIM 

,6. TIG FOAi 

BT 

b.VC 

N35 . VGX 0 0 NBS 

0 

0 

AFTER TRIM 

R + 
p + 
y + 

VGX 0 
VGY 0 
VGZ 0 

IX ~ IX 
~ rx 

0 
0 
0 

-c, 

► G) 
rn 
--' 
I 

" 

0 
► -l 
rn 

w 
N 
~ 

" N 

I 
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13+30 t 
( 11002) 
(01111) 

! 3+40 

p+So 

! 4+QQ 

Is 
IX 
IT 

I 
I 

* * 
* * 
* GDC ALIGN AFTER MNVR AND * 
* Itv1U TORQUE * 
* V48E (LOAD 0.5°/SEC MNVR RATE) * 
* * 
************************************ 

CMC - AUTO 
P52 (OPT 3) & DRIFT CHECK (RECORD 

DATA PG 1-8) 

SWS MNVRS TO Z-LV 

PERFORM VHF SWITCH LIST 
(PG 1-8)1 
P32 

Slfi 

TRACK ATT 
(3 :47:00) 
( ,~ .ill/317 ,0) 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X UNREASONABLE UPDATE X 
X 1.00 NM, 6.0 FPS X 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

N711ST STAR 

N71 2ND STAR 

NOS (RlliERR 

N93 X 

GYRO y 
TORQUING z ANGLES 

HR 

TIME OF MIN 
GYRO 

SEC TORQUE 

X X X X X X X X X X X X X X X X 
X 

VHF SHITCII LI ST X 
X X 
X 

VHF All / . - CFF X 
X VHF At : [l - DUPLEX X 
X 

VIIF f:1/G - on (ur) X 
X ms MOUE - BACKUP/VHF RNG X 
X 

EMS FUNC - VHF RNG/ DV SET X 
X 

VIIF Alff - ru GHT X 
X 

VHF RNG RESET - RESET X 
X 

PA'.·IEL 6, 9 , 10: X 
X 

VHF Al1 - RCV X 
X X 
X X X X X X X X X X X X X X X X 

P52 - (OPTION 3) 

:x: 0 0 0 N711ST STAR 

X 0 0 0 N71 2ND STAR 

[X NOS (RlHERR 

N93 X 

GYRO y 
TORQUING z ANGLES 

+ 0 0 0 HR 

+ 0 0 0 TIME OF MIN 

+ 0 
GYRO 

SEC TORQUE 

PS2 (OPTION 3l 

X 0 0 0 

X 0 0 0 

X 

+ 0 0 0 

+ 0 0 0 

+ 0 

C, 
l> 
--i 
l'T1 

.. 

--.J 
N 

-+ 



i 

4+10 

!4+20 

-12:00 

+ 

s 
X 
T 

s 

TRANSMIT GYRO TORQUING ANGLES 
NC2 FINAL PAD (PG 1-10) 
NCC PRELIMINARY PAD (PG 1-11) 
NSR PRELIMINARY PAD (PG 1-12) 

u ************************************ N * IF GYRO COMP & PIPA BIAS UPDATE* 
* REQ * 

S * POO, MSFN UPLINK (P27) * 
H ************************************ A 
F 
T 

s 
X 
T 

30 

Vl6N28E Compare, load pad value 
V32E (P32 RECYCLE: RECORD PG 1-10) 

~=300.00 NM 
R=594. 0 FPS 

xxxxxxxxxxxxxxxxxxxxxxxx 
X UNREASONABLE UPDATE X 
X 1.00 NM. 6.0 FPS X 
xxxxxxxxxxxxxxxxxxxxxxxx 

P32 (FINAL COMP) 
( RECORD PG 1-10) 

GO TO SPS BURN CUE 

Slit TRACK ATT 
(4 :27:00) 
(1m.m.11sa.o) 

,I 



_J, 

l~+Ja t 1-tlVR TO NC2 BURN ATT SUN 

-6:0ff H P40 I''''''°) I 1BO,WlSO,O) 
( 11002) A 
(01111) w ~I -~-

ULLAGE AT -20 SEC (SCS -14 SEC) 0J 0:00 ~C2l (180,Q/150,0) (TRIM VGX ±_0.2) 

NC2 BURN ~TATUS TO MSFN 
V76E, LOAD N72 WITH TIG NCC-36 

P33 COMPARE Nll WITH PRELIMINARY 
L1+1Q 

G 
PAD DATA (PG 1-11) D 

s SET DET 

s IN l l (TIG NCC) 
X 
T 

-36:00 R CHART DATA FOR NCC.-36 
( R= 215. 11 NM) 

TRAO: ATT SIii xxxxxxxxxxxxxxxxxxxxxxxx (4:47:00) 
X UNREASONABLE UPDATE X ( 180 ,,ill/BO ,0) 

I 1+50 X 1.00 NM, 6.0 FPS X 
- xxxxxxxxxxxxxxxxxxxxxxxx 

~/ 

., 
-32:00 R CHART DATA FOR NCC-32 

B (R=203.03 NM) 

-28:00 R CHART DATA FOR NCC-28 
s (R=l90. 97 •NM) 
X 
T 

5+0Q 

7 

NC2 PAD 0/,TA 
PR IM ~J/,R Y 

N28 Ill< 

TIG NC2 MIN 

SEC 

N81 

D.VNC2 

N22 

NC2 

NC2 ONBOARD DATA 

N84 D.VNCC 

D.HNCC 

D.V NSR 

NOl AVx 
D.VNC2 AVv 

f::;.Vz 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X N81 COMP LIMITS +0.5 FPS X 
X - X 
X CMC/MSFN WITIIIN LIMITS GO CMC X 
X IF NOT - GO MSFN X 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx~ 

D.TIG 

BT 

6,VC 

NBS 

SPS BURN STATUS 

BEFORE TRIM 

VGX 0 0 

P32 RECYCLE 

+ 0 

+ 0 0 

+ 0 0 

+ 0 

+ 0 0 0 

+ 0 0 0 

FOAi 

'NBS 

C, 
)> 
-I 
rr, 

w 
N 
.i:,. 

-....J 
N 

P 32 i0 INAL C0l..1P 
-"-

+ u 
+ 0 0 

+ 0 0 

+ 0 

0 0 + 0 0 0 0 0 

0 0 + 0 0 0 0 0 

AFTER TRIM 

R + IX [X 
p + rx rx 
y + [X X 

VGX 0 0 
VGY 0 0 
VGZ 0 0 



-20:00 

-16:00 

!5+10 

I s+20 

0:00 

5+l) 

J__ 

s 
X R CHART DATA FOR NCC-20 
T (R=l68.52 NM) 

xxxxxxxxxxxxxxxxxxxxxxxx 
X UNREASONABLE UPDATE X 
X 1.00 NM, 6.0 FPS X 
xxxxxxxxxxxxxxxxxxxxxxxx 

R CHART DATA FOR NCC-16 
(R=l55.83 NM) 

NCC FINAL PAD (PG 1-11) 
NSR FINAL PAD (PG 1-12) 

R CHART DATA FOR NCC-12 
(R=l48.32 NM) 

V77'E; P33 (FINAL COMP) 

GO TO SPS BURN CUE CARD 

P40 
lfjVR TO NCC IUIII ATT 

!5: 17 :00) 
llK! ,n§/33>,347) 

ULLAGE AT -20 SEC (SCS -14 SEC) 
t~cq { 1 ao ,0;330 ,347) (TRIM vG, s :!:.o. 2) 

COPY BURN STATUS 

P34 
R= 11 3 • 00 NM , 
R=-205. 0 FPS 

V76E, LOAD N72 ·WITH TIG NSR-28 

SIii 

IN13 (TIG NSR) __ : __ =-·~I 

Nll 

TIG NCC 

6.Vc 
N22 R 

HCC . p 

y , 

NCC ONSOARD DATA 

N82 

LWNSR 

N81 

~VNCC 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X N81 C<»1P LIMITS +1.5, +5.O,+15.O FPS X 
X - - - X 

X CMC/OIART WITHIN LIMITS GO CMC X 
X IF NOT CMC/MSFli WITHIN LIMITS GO CMC X 
X IF NOT OIART/MSFli WITHIN LIMITS GO OIART X 
X NO AGREEMENT GO MSFli X 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

6TIG 

BT 

~vc 
N85 

SPS BURN STATUS 

BEFORE TRIM 

VGX 0 0 

FOAi 

Nas · 

P33 flNAL COMP 

AVx 0 

.6.Vv 0 

6Vz 0 

6.Vx 0 
,6.Vy 0 
6,Vz 0 

-

JtC.C....WM.T SOLN 

AV X k--;«:-;lr-:;t;:.--,,tc"7'1C71 

AV Y ac-:~~'!'---'t--'r-, 
AYZ L--""--..._..__ __ 

AFTER TRIM 

vex 
1----it---ir--t--t--r 

VGY 
1--t---ir--t--t­

V G Z 

-0 
)> 
Ci) .,, 
__, 
I __, 

__, 



b+J□ t 
(110021 
(01 111) 
-28 :00 

-24 :00 

~ 

-12:00 

I S+SQ 

0 :OQ_ 
6+00 

2 

s 
C u 
R N 

R CHART DATA FOR NSR-28 
(R=l04.77 NM) 

xxxxxxxxxxxxxxxxxxxxxxxx 
X UNREASONABLE UPDATE X 
X 1. 00 NM, 6. 0 FPS X 
xxxxxxxxxxxxxxxxxxxxxxxx 

R CHART DATA FOR NSR-24 
( R=97. 40 NM) 

R CHART DATA FOR NSR-20 
(R=91.25 NM) 

V32E (P34 RECYCLE) 

NCC BURN STATUS TO MSFN 

R CHART DATA FOR NSR-12 
(R=BO. 50 NM) 

V77E; P34 (FINAL COMP) 

GO TO SPS BURN CUE 
CARD 

P40 

SLN 

TRACK ATT 
(5 :37:00) 
(180,;!J!/248,0) i 

I . 

f 

(PG 1-11) 

SLN 

11JVR TO NSR BURN ATT 
(5 :54:00) 
(180,lli/176,0) 

~ 
/ 

ULLAGE AT -ZJ SEC (SCS -14 SEC) 
!N S R ! ( 1 80 , ill /1 7 6 , 3 4 7 ) ( T R I M V G ' S ±_O • 2 ) 

NSR PAD DATA 
TIG NSRCN13) = TIG NCCCNll) +. 00:37:00 

NOMINAL PRELIMIN/\RY 

N81 6_Vx + 
1---1::---..,i!-=-t-"-r:-t--=-i 

6VNSR 6_Vy -
1--~~t=-t---t-=i 

NSR ONBOARD DATA 
P34 RECYCLE 

N75 6 HNSR + 0 

/::. T <NSR/TPO ·+ 

6 T<TPI/TPI) 

N81 6.Vx 0 

6. VNSR AVv 0 

AVz 0 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X N8l C()IP LIMITS +l.0,+5.0,+3.0 FPS X 
X - - - X 

X CMC/CHART WITHIN LIMITS GO CHC X 
X IF NOT CHC/MSFN WITHIN LIMITS GO CKC X 
X IF NOT CHART/MSFN WITHIN LIMITS GO CHART X 
X NO AGREEMENT GO MSFN X 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

6 T-IG 

BT 

b. vc 
N85 

SPS BURN STATUS 

BEFORE TRIM 

VGX 0 0 

0 

B 

B 

FOAi 

NBS 

FINAL 

P34 FINAL OMP 

+ 0 0 

+ B 

B 

0 

0 

0 

NSR CHARI ~Q_!,Jl -• 

AV X lr-r¼--,k--,t::,-*~ 

AVY ~~~:::t'--++-.:it 
AV Z L--"-.::il--'-...__ __ _ 

AFTER TRIM 

R + [X [X 
p + X ~ y + :X 

VGX 0 0 
VGY 0 0 
VGZ 0 0 

Cl 
)::, 
-I 
n, 

w ....... 
N 
~ ....... 
--...J 
N 

-0 
):,, 

l"T1 

--' 
I 
--' 
N 



7 ~- V ~ rl - -( /' - 7 
I 6+00 ' [lT□-07) 
(01111) '"C 

P3 5 (INITIAL CALL) FOR CHART DATA 
)> 

P35 
KEY ENTR (BYPASS P20 MNVR) \ (" 

-
(TP Il )_j_: 

.... 
UPLINK ACTY LT ON N.37 (fG 42 IN C_HART~J I 

(11103) 
(01111) V48E; 4 JET, 2°/SEC 

,~o H KEY V23N78E; LOAD +OE s , 

X 
KEY V58E; MNVR HEADS UP ,u -'I ~ 

w RECORD N37 (PG 1-13) 
T NSR BURN STATUS TO MSFN (PG 1-12) lo 

/ l \ 

V83E i {f 0 
SET ORDEAL ( FDAI #1) E=62 · OONM· 

~D 6+10 · R=-103.0 FPS \ l 

SET DET J, ~ ,, 
V76E, LOAD N72 WITH TIG TPI-32 

~) { J_? 
xxxxxxxxxxxxxxxxxxxxxxxx tA ¥-X UNREASONABLE UPDATE X Sllj 

} V X 0.50 NM, 3.0 FPS X 

)~ 

~ 
xxxxxxxxxxxxxxxxxxxxxxxx 

-32:00 R CHART DATA FOR TPI-32 
~ (R=53.90NM) ~-~-"-" A G TPI PRELIMINARY PAD (PG 1-14 

I \ D i/\ -
; -

-28:00 R CHART DATA FOR TPI-28 

I 
( R=49. 86 NM) 'r 

I 6+20 / G-

I) -.I( 
TRACK ATT 
(6:17 :00) .....,, 

-24:00 R CHART DATA FOR TPI-24 (0.1{/165.0) \,\ (R=45.82 NM) 
-22:00 V32E (P35 RECYCLE: RECORD PG l -1 4) 

s xxxxxxxxxxxxxxxxxxxxxxxx 
X X UNREASONABLE UPDATE X 

I 
B T X 0. 50 NM, 3. 0 FPS X \ s D xxxxxxxxxxxxxxxxxxxxxxxx C, 

A /) ~ )> 

·\ y 
--i 

TPI FINAL PAD (PG 1 -1 4) l'T1 

I w 
......... 

6+3o I N 
~ ........ 
-....J 
N 

+-



~ 

l6+3o 1 
-16:00 
(11103) 
(01111) B 

-12: 00 

6+40 

0:00 

I 6+5□ I 
+3:00 

+4:30 

+7:30 
+8:30 
+9:00 

+12:00 

7+00 

I 
I 
• 

c--:: 
/ 

s 
X 
T 

J~~ 
c -
,p I bv.. .. t'l +-j .:2.. .ALc 

R CHART DATA FOR TPl-16 ...---------------------------, 
( R=37. 79 NM) \ 

V77E ~,s 
P 35 ( FINAL COMP) ..:2 J../ ,-A f--.! 

SlJl \ 

GO TO SPS BURN CUE CARD 
I 

\ 
P40 ~YR TO TPI BUIIC ATT 

(6:41:00) 
(0,.1/27 ,0) 

~ / 
~ ~e.'-

GE AT -14 SEC ·1 J 
(TRIMVG'S±_O.) o 

xxxxxxxxxxxxxxxxxxxxxxxx 
X UNREASONABLE UPDATE X 
X 0.50 NM, 3.0 FPS X 
xxxxxxxxxxxxxxxxxxxxxxxx 

SWS MNVRS TO SI 

#1) IH=231 

POINT SXT AT S~JS {8p, TA FOR TPI +4:30) 
CALCULATE 84: 30 
READ R (FOR TPI +7:30) 
POINT SXT AT SWS (R,8p, TA FOR TPI +8:30) 
CALCULATE 88: 30/COMPUTE CHART SOLUTION 
PRO; P41 

IF REQUIRED 

,-----;=~~'-=---,,--.--, I 
t-137 

TPI PAD DATA 
PRELI MINARY 

I TIG TPI 

TPI ONBOARD DATA 

P 35 FINAL COMP 0 P35 RECYCLE 
..-----.--~-,---,---,---,---, 

N37 HR + 0 0 0 + 0 0 0 

TIG TPI MIN + 0 0 0 + 0 ·o 0 

so I SEC + 0 

NSB VTPI + 0 0 

+ 0 

+ 0 0 
6 VTPF + 0 0 + 0 0 

6 TCTPI/TPl0 l B B 

NBl 6Vx 0 0 0 0 

6VTPI l:)._Vy 0 0 0 0 

l:)._Vz 0 0 0 0 

N59 AVF 0 0 0 0 

6V(L0S) AVR 0 0 0 0 

6Vo 0 0 0 0 

-+I,.!:, 

xxxxx";xx~ xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X N81 COM' LIMITS +1.0,+3.0,+3.0 FPS X 
X - - - X 
X CMC/OlART WITHIN LIMITS GO CMC X 

TPI CfiART SOLN 

AVX 
ll:"'"";«-'7t--,lc'-,ll:'-,t~ 

4VY tc-,;¥---,1'-,.::~~!'-lll 
X IF NOT CMC/MSFN WITHIN LIMITS GO OIC X AVZ X ,..,... ............ ,.....,.....,...,... •• ,... •• ,......,,.. X 
X IF NOT NBl COMP LIMITS +3.0 FPS X 
X - X 
X OlART/MSFN WITllIN LIMITS GO OlART X 
X NO AGREEMENT GO MSFN X 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

"'C 
):,, 
en ,.., 
_.. 
I _.. 
~ 

--t 

" 



. 

r-==r--------,--------,i 
l1+nn I - I XXXXXXXXXXXXXXXXXXXXXXXX 
( 11103) X UNREASONABLE UPDATE X 
( 1 ) I X O. 50 NM, 3. 0 FPS X \ lJ 0111 

· I xxxxxxxxxxxxx~ xxxxxxxx J I 
. I I ~ cl. 

( 11102) 
(01111) 
+16:30 

P36 __. 
. lls(~ V48 0.5°/SEC 
- Ix POINT SXT AT SWS (8p, TA FOR TPI +16:30) 

IT CALCULATE 816: 30 
. I/ 

+19: 30 
+20: 30 · 

1 1+ 10 I -
+ZI :OU 
+24 :00 

_ ... 

C 
I~ 

l 7+20 I-
0 

. 

. 

--
. 
... 

'\ (; 
·lli. 

7+30 l -M 

: ~ READ R (FOR TPI + 19:30) 
F POINT SXT AT SWS (R,8p, TA FOR TPI +20:30) 
6 CALCULATE 820: 30/COMPUTE CHART SOLUTION 
'- · PRO; P4 l 

~ 
P37 

CMC - HOLD (MONITOR LO~ RATES AND 
RANGE RATE); N54 (R,R, 0) 

PRE-BRAKING CHECKLIST 
PRO; P48 1NULL LOS RATES AND 

ADJUST~ TQ BRAKING GATES) 
N77 (R, R,8) 
N83 (t::.VX ,D.VY ,b.VZ CONT) (OPTION AL) 

STATION KEEP 

SUI 

~ ,;_ 
.. ;.ii.-::·· 

FINAL IIIOZ ATT 
(7 : 2c1:00) 
(O,}W78,0) 

\ / ~ 

~~J 

TPMl ONBOARD DATA 
P36 FINAL COMP TPMl CHART SOLN 

~-----;--=;-'--",r--='-r'--r-,---, 
N59 VF O O O 0 

1--'--'--'--'--i---l 
6.V'SCLOS> VR O O O 0 

I---~~~~-.... 
Vo O 0 0 0 

TPM2 ONBOARD DATA 

..----------:-~P:....:3:.:,6,..:..F..:.:.I N,:..;A:.::.L,.::.C-=cO MrP'---.--, T PM 2 CHART S OLN 
N59 VF O O O 0 

l--~~ l---,i---l..--4 

.t:,.V'S<LOS> VR O O O 0 
1--'---'---1---,1---l~ 

Vo O O O 0 

reuRN CMC SOLUTION IF REASONl,llLE 'I 
I IF NOT BURN OIART SOLUTION IF REASONl,llLE I • I 
LlF BOTH SOLUTI oos UNREASONABLE. S!!~ T~M _!LI_!!IJ 

PRE-BRAKING OIECKLIST 

MAN ATT(3) - RATE OID (VERIFY) 
LIMIT CYCLE - OFF (VERIFY) 

BMAG l«>OE(3) - RATE 2 

ATT DB - MIN 
RATE -- LOW (VERIFY) 
THC PWR - <Ji (UP) 
~C PWR DI R(2) - fotlA/"4B 
~C PWR NORM(2) - AC/DC 

SC OONT - CMC (VERIFY) 
CMC l«>OE - HOLD (VERIFY) 
AUTO RCS SEL(16) - *A/"4B 
THC - ARMED (VERIFY) 
RHC(2) - ARMED (VERIFY) 
OOAS PWR - ON (UP) (VERIFY) 
FOAi SOORCE - CMC (VERIFY) 

BRAKING GATES 

. SWS DIAMETER RCFT> RCNM) RCFPS'l RETICLE ANGCOEG> 

1.00 30 .2 6000 
.so 20 .4 3000 
.25 10 .8 1500 
.08 5 2.5 500 
.05 4.2 300 
.03 6.3 200 
.02 10.0 130 

""C 
)::, 
Ci) 
rr, 

I __, 
u, 

0 
)> 
--i 
l'T1 

w 

~ 



i -+ 
" 

I 1+30 t -
(11102) 

PRE-DOCKING OIECKLIST 0 (01111) ):::, 
G CB SECS ARH(2) - CLOSED 

--f 
CMC MODE - AUTO rr, w BMAG MODE(3) - RATE 2 (VERIFY) EXT RNDZ LT - SPOT 

~ CB DOCK PROBE(2) - CLOSED **AFTER MSFN MS w . PROBE RETR(2) - OFF (VERIFY) SECS LOGIC (BOTit) - ON (IJ') ......... 
PROBE EXTD/REL - RETR -AFTER MSFN GO N 
PROBE EXTD/REL TB(2) - GRAY (VERIFY) SECS PYRO ARM(2) - ON (IJ') ~ - ......... 
CB SECS LOGIC(2) - CLOSED (VERIFY) -..J 

N 
- -

-
I 7+40 I -

DOCKING OIECKLIST 

AT CAPTURE 
. PROBE EXTD/REL TB (2) - BP 

CMC MDDE - FREE - REPORT CAPTURE TO MSFN 

' 
ALLOW PROBE TO DNf' SC MOTION (10 SEC) 

PREDOCK CHECKLIST WHEN WITHIN +3 DEG OF DOCKING ATTITUDE . PROBE RETRAt:l SEC - 1 (PRIM - 2 IF REQ'D) 

AT DOCK LATO! 

I z+so I- V49E; LOAD DESIRED DOCKING ATT I PROBE EXTD/REL TB (2) - GRAY I 
' 

' 
BMAG MODE (3) ATT 1/RATE 2 

AFTER HARD DOCK 

' SECS PYRO ARM (2) - SAFE EXT RfCDZ LIGHT - OFF 
i.. SECS LOGIC (BOTH) - OFF COAS PIIR - OFF . CB SECS MM (2) - OPEN LIMIT CYCLE - OFF 

CB DOCK PROBE (2) - OPEN ATT DB - MIN - me - LOCKED SC CONT - SCS (VERIFY) G RHC - LOCKED CIC MODE - FREE (VERIFY) 
C IIMA6 MODE (3) - RATE 2 AUTO RCS SEL B/D ROLL (4) - OFF 
s CSM/SWS DOCKING PROBE EXTD/REL - OFF THC PVR - OFF "C PROBE RETRACT (2) - OFF RHC PVR DIR (2) - OFF ~ 

LOAD DAP EXT M/EVA LIGHT - OFF RATE - LOW G1 
EMS FUNC - Off !'Tl 

EMS M)O[ - STBT _, 
' I 

I 8+00 I -- _, 

°' 

~ _l_ 
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(I) WHEN CMC FAILURE OCCURS 

1.) PERFORM CMC FAILURE SWITCH LIST (II) 2.) PROCEED TO APPROPRIATE POINT IN 
TIMELINE 

3.) PERFORM IMU DRIFT CHECK (IIl,IV) 
AT 1ST AVAILABLE OPPORTUNITY 4.) IF IMU DRIFT EXCEEDS +TBD LIMITS, 
PERFORM GDC/IMU ALIGN TO STARS (V) 
NOTE: RETAIN LAUNCH REFSMMAT 

UNLESS ~TBD LIMITS EXCEEDED 

{II) CMC FAILURE SWITCH LIST 

FOAi SEL - 1/2 
FOAi SOURCE - ATT SET 
ATT SET - IMU 
LIMIT CYCLE - OFF 
ATT DB - MIN 
RATE - LOW 
SC CONT - SCS 
BMAG MODE (3) - ATT1/RATE2 
AUTO RCS SEL A/C ROLL(4) - OFF 

(III) STAR ACQUISITION DATA 

LAUNCH REFSMMAT 
TPI REFSMMAT 

BEGIN DARKNESS 

!MU 
ATTITUDE 

STAR 

TPAC 
AIIGLES 

STAR 

TPAC 
ANGLES 

IMU 
ATTl1UOE 

STAR 

TPAC 
AtlGLES 

SThR 

TPAC 
ANGLES 

fl 
~~~-=-+---+----4 

p 
~~~-=+~~ 

y 

CMC FATI IIRI=" 

( IV) IMU ORI FT CHECK 

IMU 
ATTITUDE 

(V) GDC ALIGN DATA 
BEGIN DARKNESS 

STAR PAIR 

R 
GDC 

p ATT SET 
ANGLES y 

TPAC SA 
AIIGLCS TA 

ENO DARKNESS 

!MU 
ATTITUDE 

STAR 

TPAC 
ANGLES 

R 

SA 

Tl\ ~---,_.--STAil 

TPAC 
AIIGLES 

STAR 

TPAC 
AllGLES 

STA R 

TPAC 
ANGLES 

(PG G7-2 G&C CHECKLIST) 

E~D DARKNESS 
STAR PAIR 

II 
GDC ·p ATT SET 
ANGLES y 

TPAC SA 
ANGLES TA 

DEFINITIONS 

I 

eD = ORDEAL ANGLE TO PLACE EARTH 
HORIZOO IN CTR OF COAS ·· 

H = AVERAGE ALTITUDE 

PRELAUNCH PAD 
N95 

TIG NCl MIN + 
~I.C--'ll'---'t''-+':;:+:"--i 

SEC + 
N57 Half Revs 

N37 

TIG TPI 

CJ 
:):> 
-t 
rn 

w ........ 
N 
~ ...____ 
........ 
N 

\J 
:):> 
G) 
rn 
(.Tl 

I 
Ill 



1 o+oo 1 

10+20 

10+30 

A 
D 

I 

SL-2 LIFT OFF 

SL-2 INSERTION 

SL-2 SEPARATION 

CMC FAILS 

xxxxxxxxxxxxxx 
x e o= 348 x 
X H = 100 X 
xxxxxxxxxxxxxx 



t-
1 o+3o 

0+40 

o+so I 

1+00 

I 
I 

xxxxxxxxxxxxxx 
x e o= 346 x 
X H = 100 X 
xxxxxxxxxxxxxx 

INITIATE TRACK OF EARTH HORIZON 

HORIZa.. 
TRACK ATT 
(0:40) 
(180,fil/6,0) 

EMS /l.V TEST & NULL BIAS CHECK 
ALIGN GDC TO IMU 

SUtl 

--------------::-___________ _ 

0 
::i:,, 
--f 
rn 

w -N 
~ --....J N 

I 
N 



I 1+00 ' - "' 
xxx.xxxxxxxxxxx l I . I xeo= 346 X 

I X H = 100 X -0 xxxxxxxxxxxxxx )> 
G) 
rn 
u, 
I 

w 
-
. 
. 
. 

I ]±JO I -
. 
. 

-
. 

I-11+20 GDC/IMU COMPARISON 
BMAG MODE ( 3) - RATE l . . 

. 
-

c::, 
)> 
--i 
rn 

~ 

I 1+~0 I -
N 
~ r---.. 
-...J 
N 

+ --f. 



+-
I 1+30 1 

! 1+40 

! 1+50 

I 
!2+00 

M 
A 
D 

VOICE DOWN IMU 
ORIENTATION 
AND SYSTEM CHECK 
DATA 

GDC/IMU COMPARISON 

xxxxxxxxxxxxxx 
X ff D= 347 X 
X H-= 100 X 
xxxxxxxxxxxxxx 

RECORD NCl FINAL PAD (PG 10) 
SET DET COUNTING DOWN TO NCl 
REC I EV E s TAR DAT A HORIZON 

(RECORD PG 5-4) rr~~/TT 

IMU DRIFT DETERMINATION 
(COPY PG 5-4) 

(180,.lli/48,0) 

\,/ 
. '1iiEJ 
/ 

SUN 

STAR ACQUISITION PAD (UPDATE) 
R 

IE-,~t--t-1r--ir-, 
IMU p 
ATTITUDE ~~t--t--t-;r-, 

STAR 

TPAC 
AIIGLES 

STAR 

TP/\C 
AI/GLES 

y 

IMU DRIFT CHECK 

IMU 
ATTITUDE 

STAR 

TPAC 
AIIGLES 

STAR 

TP/\C 
AtlGLES 

SEC 

SA 
lt-:l~t--t-,t--11--➔ 

TA 

0 
)::> 
--f 
rn 

w 
N 
~ 

--...J 
N 

., 



--4 

'------------------------
12+00 . I 

l. 2+10 .i 
-12:00 

I 2+20 I 

!2+30 

xxxxxxxxxxxxxx 
Xe Q = 346 X 
X H = 100 X 
xxxxxxxxxxxxxx 

FDA! SEL - 1 
ATT SET - !MU 
GO TO SPS BURN CUE 

CARD (SCS) 

xxxxxxxxxxxxxxxxxxxxxxxxx 
X SPS GMBL TRIM X 
X P = +l.2° X 
X Y = +0.3° X 
X /lV TAILOFF = 14.0 fps X 
xxxxxxxxxxxxxxxxxxxxxxxxx 

SUN 

HORIZON 
TRACK ATT 
(Z:ZS) 
(100.~Z97.0) 

ULLAGE AT -14 SEC 
(Bci) (1so,o/330,o) xxxxxxxxxxxxxx 

x 8 D= 345 x 
FDA! SEL - 1/2 X H = 164 X 

xxxxxxxxxxxxxx 

INITIATE TRACK OF EARTH 
HORIZON 

·-r -,--------------------------, 
NCI PAD DATl\ 

- . , ,I 
·..:.:..:....:..--

N81 

.6.VNCl /).Vy + 
1---ll'----'Jl.-+---+--l--l 

b,Vz + 

N22 

w 
N 
~ 

....... 
N 



+-

112+30 t - I 
I 

I I 
I I 
I 

_,_ 

- f-
. ~ 
~ 

_i,-

I 2+40 I -

' 

. 

-

. 
!2+50 I-

' 

-

. 

. 
I 3±00 I-
-

xxxxxxxxxxxxxx 
X 8 D = 344 X 
X H - 164 X 
xxxxxxxxxxxxxx 

VOICE IMU DRIFT TO MSFN(PG 5-4) 

H2 PURG LINE HTR - on (up) 

I 

I Cl 
)::> 
-t 
l"T1 

w -N 
~ -'-J 
N 

""'O 
)::> 
G) 
l"T1 

(J1 
I 

O"I 



r -t 
13-tOO t xxxxxxxxxxxxxx 

NPC PAD (PG 5-7) X 8D = 341 X NPC PAD DATA 
NC2 PRELIMINARY PAD X H = 164 X ""C 

~ 

(PG 5-10) xxxxxxxxxxxxxx C, 
rr, 

(1'I 
TIG NPC I 

\ SUN 
....., 

~ 
\_ 

NPC {)V 6VY 
RECIEVE STAR DATA \ . •' 

E (COPY PG 5-8) 6 VZ 1-
X HORIZ(II \ R 

TRACK All 
iJ:02) IMU p ! 

13+]0 
ATTITUDE 180 • 1:!.1/ 163 .o) 

I y 
I 

FUEL CELL PURGE BURN TIME 11 5 I 

(AFTER MSFN LOS} I 
I 

I 3+20 I -lrlc********************'lrlc*********** 
* ATT SET - I MU * 
* FDAI SEL - 1 * 
* MNVR TO NPC BURN ATT * 
* * 
* RCS BURN PREPARATION (IF * 
* NPC NECESSARY * 0 

* * ~ 
-I 

* * rr, 

* l]EJ (BURN IF NECESSARY) * 
* * w ....... 

FDAI SEL - 1/2 * * N .,. 
*********************************** ....... ....., 

3+30 N 



I 3+30 t 

3+40 

3+50 

! 4+00 

+-

xxxxxxxxxxxxxx 
X 0o = 342 X 
X H = 164 X 
xxxxxxxxxxxxxx 

IMU DRIFT DETERMINATION 
(RECOR D PG 5-8) 

SUN 

HORIZ~ 
TRACK ATT 
(4:00) 
(180,lil/277 ,O) 

0-. 
'-- ':-I 

f~ 

STAR ACQUISITION PAD (UPDATE) 

!MU p 
ATTITUDE 

y 

STAR 

TPAC 
At/GLES 

STAR 

TP/\C 
Ar/GLES 

IMU DRIFT CHECK 

GET 
ALIGN 
CHECK 

STAR 

TPAC 
At/GLES 

STAR 

TP/\C 
At/GLES 

c:::, 
):::, 
--i 
rr, 

w -N 
~ -....... N 

-a 
):::, 
G) 
rr, 

(.J1 

I 
.00 



' 
I !!+cu 

. ' -
-

~ 

. 
H 

I ~+Hl I - s 
K 

. 

. 
--
, 

I 4+20 1·-

-12:00 
' . 

-
-
~ 

I~ 
Ii>. 

I 4+30 I -

+-

Ill 
PERFORM VHF SWITCH xxxxxxxxxxxxxx 

I 

7 
L 1ST ( PG 5-9) X Bo= 344 X 

■ - X H = 164 I X 

I xxxxxxxxxxxxxx 
I 
I 

NC2 FINAL PAD (PG 5-10) 
NCC, NSR PRELIMINARY PADS (PG 5-11; 

PG 5-12) 
\ voICE IMU DRIFT TO MSFN(PG 1 6) 

~xxxxxxxxxxxxxxx 
X ~ = 30'.). NM X 
X R = -5 94. FPS X 

V 
xxxxxxxxxxxxxxxx 

~ 
.,/ 

~ 

FDA! SEL - l 
ATT SET - I MU 
GO TO SPS BURN CUE 

CARD (SCS) 

X X X X X X X X X X X X X X X X 
X VHF SWITCH LIST X 
X X 
X VHF AH A - OFF X 
X VHF~~ 8 - DUPLEX X 
X VHF 1-flG - on (ur) X 
X EMS MOOE - BACKCP/VHF RNG X 
X EMS ·FUNC - VHF P.flG/CV SET X 
X VHF AflT - RIGHT X 
X VHF RNG RESET - RESET X 
X PANEL 6, 9, 10: X 
X VHF Al1 - RCV X 
X X 
X X X X X X X X X X X X X X X X 

i 
-c 
::i::,, 
G) 
l'T'1 

01 

I.O 
I 

c::, 
::i::,, 
-I 
l'T'1 

~ 
N 
~ 
r,,.... 

"' N 



+ 

I 4+ 30 

0: 00 

14+40 

-36 :00 

t ~j~~ool 

-28:00 

!5+00 

B 
D 
A 

ULLAGE AT -14 SEC 

INC21 ( 180 ,0/150 ,0) 

FOAi SEL - 1 /2 

xxxxxxxxxxx xxx 
X 00 = 342 X 
X H = 164 X 
xxxxxxxxxxxxxx 

xxxxxxxxxxxxxx 
X 80= 341 X 
X H = 211 X 
xxxxxxxxxxxxxx 

INITIATE TRACK OF EARTH HORIZON 
REACQU(E VHF RNG 

\} \\ 

CHART DATA NCC - 36:00 
(R = 215.11 NM) 

HART DATA NCC - 32:00 
(R = 203.03 NM) 

HART DATA NCC - 28:00 
R = 190.97 NM) 

SET ORDEAL FDA I 1 

HORIZ!li 
TRACK ATT 
(4·40) 
(180.~116,0) 

N28 Il l< 

TIG NC2 

SUll 

t--t--)1 

l1lC2 PAD ll/,i /1 
RELll.11NAR Y 

~ ,r-r--, 

i -

0 

~ 
rr1 

w 
N 
.i::,. 

"'-I 
N 

'"O 
:x,. 
G> 
rr1 

I __, 
0 



l5+oo 1 

-20:00 

-16:00 

I 5+10 I 
- -12 :00 

I· s+20 t 

0:00 

5+30! 

I 

xxxxxxxxxxxxxx 
X eq ,= 340 X 
X H = 211 X 

CHART DATA NCC -20:00XXXXXXXXXXXXXX 
(R = 168.52 NM} 

CHART DATA NCC -16:00 
(R = 155.83 NM} 

NCC; NSR FINAL PADS (PG 5-11; PG 5-12) 

CHART DATA NCC -12:00 
(R = 148.32 NM) 

ATT SET - I MU 
FDA! SEL - 1 
GO TO SPS BURN CUE 

CARD ( SCS) 

ULLAGE AT -14 SEC 
INccl(180,01330,347) 
FDA! SEL - 1/2 

SET ORDEAL FDA! l 

xxxxxxxxxxxxxx 
X 00 = 340 X 
X H = 220 X 
xxxxxxxxxxxxxx 

INITIATE TRACK OF EARTH HORIZON 
REACQUIRE VHF RNG 

FINAL 

Nll 

TIG NCC 

N22 R 

NCC P 
~if-?r~~::-t..-1 

y 

ORDEAL PITCH• 36,"+CHART ANf.LE 
(+ If l,Jll IS liEr-ATIVE) 

XXXXlllXXXXXXllIIJQIPDUDXXXWXXXIXDIJIIIIUIP 
X I 
I ~ LDUTS tJ.O, N/A, ±i().O FPS I 
I ///fJII VITNII LIMITS 60 CHART (USI IISPI &ff)I 
I a -Dul liO. NSFN I 
~ I 
DIUOJIIIIDIJIIIIV~XXXXXXXXXXXWXDIIIIIIIIIIIII 

C, 
)::> 

...... 
N 



I s+3o I 
-28 :00 

-24:00 

-20:00 

1 s+4o I 

-12:00 

I 5+5o 

0:00 

6+00 

C 

xxxxxxxxxxxxxx 
X 0o= 340 X 

CHART DATA NSR -28:00X H = 220 X 
(R = 104.77 NM) XXXXXXXXXXXXXX 

CHART DATA NSR -24:00 
(R = 97 . 40 NM) 

CHART DATA NSR -20 :00 
(R = 91.25 NM) 

CHART DATA NSR -12 :00 
(R - 80.50 NM) 

ATT SET - IMU 
FDAI SEL - l 

SUN 

HORIZON 
TRACK ATT 
{5 : 30) 
(180,~281 ,0) 

GO TO SPS BURN CUE 
CARD (SCS) 

xxxxxxxxxxxxxx 
~LLAGE TO -14 SEC X 00 = 340 X 
NSRl(l80,350/176,347)X H = 225 X 

xxxxxxxxxxxxxx 

NSR PAD DAT/\ 
TIG NSR(Nl3) = TIG NCC(Nll) + 00:37: 00 

NOMINAL PRELl~ll NAR Y 

N81 Vx + 
1----~-'l~t---'---t--'-,t----'--l 

l::,.VNS R b,Vy -
1----¥- ~ ~-t--1 

N22 

NSR 

ORDEAL PITCH• 36)"+CHART ANr.LE 
(+ If ~z IS llE C. ATIVE) 

1 
ORDEAL PITCH m 

11/T (IN PLANE] I I I l 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
X X 
X AV COIP LIMITS +1.5, N/A, +4.0 FPS I 
X CHMT/MSFN lllnffll LIMITS GD" CHMT (USE NSF'II AYY)I 
X II> APEEMENT fiO MSFN . I 
I X 
IIIDIXXXIXXXXIXXXXXIXXXXIXXXXXXXXIIUXllllllWXIX 

C, 

~ 
rr, 

w 
N 
+:>, 

....... 
N 

" )::,, 
G) 
rr, 

u, 
I __. 

N 

-+ 



I 6+00 .. 1 

I 6+10 

-32:00 

-28:00 

I 6+20 

-24:00 

B 
D 

I 
L 

6+3o I 

FD A I SE L - 1 / 2 XXXXXXXXXXXXXX 
X 00 = 340 X 
X H-= 225 X 
xxxxxxxxxxxxxx 

MNVR HEADS UP (2°/SEC) 
SET ORDEAL 
TRACK SWS IN BOTTOM OF CDR WINDOW 

REACQUIRE VHF RNG 

CALC TIG TPI 1 (CHART PG 55) 

CHART DATA TPI -32:00 
(R = 53.90 NM) 

TPI PRELIMINARY PAD (PG 5-14) 

CHART DATA TPI -28:00 
(R = 49.86 NM) 

CHART DATA TPI -24:00 
(R = 45.82 NM) 

TPI FINAL PAD (PG 5-14) 

CALC TIG TPI 2 (CHART PG 56) 

TIG TPil 

TIG TPI2 

·-1 

-0 
)::,, 
Ci) 
rr, 

(.11 
I 
~ 

w 

-+-



t 
16+3Q 

-76:00 

-72:00 

! 6+40 

0:00 

! 6+50 

+4:30 

+7:30 

+8:30 

CHART DATA TPI 
-16:00 

(R = 37.79 NM) 
CHART DEL TA V's 

xxxxxxxxxxxxxx 
X 00 = 340 X 
X H = 225 X 
xxxxxxxxxxxxxx 

SET DET COUNTING UP TO TPI 
ATT SET - IMU 
FDAI SEL..- l 
GO TO SPS BURN CUE 

CARD (SCS) 

E AT -14 SEC 
0,27/27,0 

SET ORDEAL 

TRACK SWS IN COAS 
REACQUIRE VHF RNG 

CHART DATA (8 = 33.l) 

xxxxxxxxxxxxxx 
X 0D = 339 X 
X H = 231 X 
xxxxxxxxxxxxxx 

CHART DATA (R=l4.ll) XXXXXXXXXXXXXXXXX 
X RCS X AXIS X 

CHART DATA (R=l3.15, X l FPS=2.5 SEC X 
8=39.8) X RCS Y&Z AXIS X 

!TPM ll (BURN ASAP) X 7 FPS=5 SEC X 
xxxxxxxxxxxxxxxxx . 

SET ORDEAL · 

NJi' 

TIG TPI 

N81 

6VTPI 

N59 

TPI PAD DATA 

ORDEAL PITCH• 36)"+CHART ANf.Lt 
(+ If Al/Z IS r;E,~ATIVE) 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXIXXXXXXX 
X • X 
X &Y COfll LIMITS +TBD. •IA +TBD FPS X 
X ONT/NSFN WITHDI LlflITS ~ CHART (USE MSFII ,n)x 
X Ill A6REEMENT a> MSF11 X 
X X 
XXXlXlXXlXXlXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXlXlX 

TPMl CHART SOLN 

FWD/AFT 

0 0 0 
UP/OWN 



Z+QQ I I 
I 
I 

+16:30 I 
+19:30 
+20:30 

1 ·z+10 I 

I, z+20 

7+30 

I 
I 
I 
I 
I 
I 

TRACK SWS IN COAS 
REACQUIRE VHF RNG 

CHART DATA (8=58.l) 

CHART DATA (R=5.05) 
CHART DATA (R=4.53, 

xxxxxxxxxxxxxx . 
X Go= 339 X 
X H = 231 X 
xxxxxxxxxxxxxx 

8=70.8) 
ITPM 2J (BURN ASAP)XXXXXXXXXXXXXXXXX 

X RCS X AXIS X 
X l FPS=2.5 SEC X 
X RCS Y&Z AXIS X 
X l FPS=5 SEC X 
xxxxxxxxxxxxxxxxx 

MONITOR EMS FOR BRAKING GATES 
CALCULATE AVG ROOT AT R = 1.5 NM 

PRE-BRAKING CHECKLIST 

NULL LOS RATES 

PERFORM TIMED BRAKING MNVRS 

SLN 

STATION KEEP 

FINAL ANDI ATT 
(7:20:00) 
(0,.ill/78,0) 

\ / ~ 

~~J 

TPM2 CHART S0LN 

n/0/ AFT J 
0 o!o 

UP/OWN l 

PRE-BRAKING OiECKLIST 

MAN ATT (3) - RATE CMD (VERIFY) 
LIMIT CYCLE - OFF (VERIFY) 
ATT DB - MIN 
RATE - LOW (VERIFY) 
THC PWR - <l' (UP) 
RHC PWR DIRECT (BOTH) - MNA/MNB 
BMAG l()OE (3) - ATT 1/RATE 2 
SC CONT - SCS (VERIFY) 
CMC l()OE - FREE (VERIFY) 
AUTO RCS SEL (16) - JtjAJMNB (VERIFY) 
THC - ARMED (VERIFY) 
RHC (BOTH) - ARMED (VERIFY) 

BRAKING GATES 

. SWS DIAMETER R<NM) R(FPS) 
RETICLE ANG<DEG> 

1.00 30 .2 
.so 20 .4 
.25 10 .8 
.08 5 2.5 
.05 4,2 
.-03 6.3 
.02 10.0 

R!FT) 

6000 
3000 
1500 
500 
300 
200 
130 

-0 
)::, 
G') 
l"T'1 

<.Tl 
I _, 

<.Tl 

c:, 

~ 
l"T'1 

w 
N 
~ 

...... 
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t 
lz+Jo t - xxxxxxxxxxxxxx 

PRE-DOCKING OiECICLIST 
' X Go= 339 X 

~ i( X H = 234 X CB DOCK PROBE (2) - CLOSED 

xxxxxxxxxxxxxx PROBE RETR (2) - OFF (VERIFY) 
~ PROBE EXTD/REL - RETR ,~ PROBE EXTD/REL TB (2) - GRAY (VERIFY) 

~ CB SECS LOGIC (2) - CLOSED (VERIFY) 
CB SECS ARN (2) - CLOSED 
EXT LIGHTS RUN/EVA - ON (UP) - EXT RNDZ LT - SPOT ~ COAS PWR - ON (UP) (VERIFY) 
,..AFTER HSFN NJS 
SECS LOGIC (BOTH) - ON (UP) 
,..AFTER HSFN GO 

"'"' SECS PYRO ARN (2) - a. (LP) . 

I 1+40 I -
. DOCKING OiECICLIST 

' AT CAPTURE 
' 

-
PROBE EXTD/REL TB (2) - -BP 
BHAG MODE (2) - RATE 2 
REPORT CAPTURE TO HSFN 
ALLOW PROBE TO DNfl SC MOTION (10 SEC) 
lltEN WITHIN +3 tf:G OF ~ING ATTITUt£ 

PROBE RETRACT SEC - 1 PRIM' - 2 IF REQ'D) 

. 

I-
AT DOCK LATOi l 7+50 I PROBE EXTD/REL TB (2) - GRAY I PRE DOCKING CHECKLIST 

AFTER HARD DOCK 

.. SECS PYRO ARN (2) - SAFE EXT RNDZ LIGHT - OFF 
SECS LOGIC (BOTH) - OFF COAS PWR - OFF 
CB SECS ARN (2) - OPEN LIMIT CYCLE - OFF (VERIFY) 

-G CB DOCK PROBE (2) - OPEN ATT (II - MIN 
THC - LOCKED SC IXlfT - CMC (VERIFY) 

D IIIC - LOCKED CMC MODE - FREE (VERIFY) 
IIMi tD>E (3) - RATE Z Alll'O RCS SEL (16) - OFF ~ .S CSM/SWS DOCKING PROBE EITD/REL - OFF THC PWR - OFF 
PROBE RETRACT (2) - OFF lltC PVR DIR (2) - OFF ~ 
ENS MOOE - STBY 

~ EMS FUNC - OFF . 
~ 

la+aa I -- I 
! 
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INO VHF RANGING! 

NOTE: CHART SOLUTIONS NOT POSSIBLE 
It+1EDIATELY - V77E, V88E, V57E, V22E, lE, PRO 
AFTER TPM-1 (PG 1-14} - BEFORE 1ST MARK V93E 

BEFORE THRUSTING (PG 1-15} - V37E 47E, V83E, N83 AS REQD 

IAC BUS 1 FAILED! 

NOTE: 1. CMC SOLUTIONS NOT AFFECTED BY BUS LOSS 
2. NO EMS CUTOFF FOR SCS BURNS 

FOR CHART RANGE DATA - V76E, V25E, LOAD TIME OF NEXT 
RAAGE MARK, PRO, N77E, READ R. 

1sws TRACKER uTEs FA1Lrn1 

E; NOTE: 1. PERFORM NOMINAL RENDEZVOUS TIMELINE (SXT} 
"' ~ ,.,, 
"' :z 
3: ,.,, 
:z 
--< ,, 

MARKS NOT POSSIBLE WHEN SWS IN DARKNESS) 
2. CHART SOLUTIONS t-OT POSSIBLE FOR TPM-1 

AND TPM-2 
; It-t-1EDIATELY - V57E, V22E, lE, PRO 
:::j 
:z 
"' 0 ..,, ..,, 
c=; 
:':' -<D ..... 

r ..... 
<D 

N 
"' !:::'. 
"' <D .... 

VHF, OPTICS & 
l"\T11rn rn Tl 11nrr 

IOPTI cs FROZEN I 
IM-1EDIATELY - Vl6 N91E 

IF N91 AND TPAC ANGLES AGREE 
V64E, V24E, LOAD N94 WITH N91, PRO, F06 78, 
PRO, SC CONT-CMC/FREE, CTR SWS IN SXT WITH MIC 
(LEB}, CONTINUE TO MARK WITH MARK BUTTON 

IF N9l t TPAC 
V64E, V24E, LOAD N94 WITH TPAC ANGLES, PRO, 
F06 78, PRO 
BEFORE EACH MARKING PERIOD - V54E, F06 94, PRO, 
F53 45, SC CONT-CMC/FREE, CTR SWS IN SXT WITH 
MIC (LEB}, ENTR TO MARK, (V86E TO REJECT) 

IMARK BUTTON FAILEDI 

IMMEDIATELY - OHC DRIVE TRU N <10°, OPTICS ZERO-ZERO 
PERFORM OPTICS FROZEN ( N91 ::/ TPAC) PROCEDURE. 
NOTE: LOAD N94 WITH ZEROS 

c:, 
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