
APOLLO I I 

ALTERNATE AND 

CONTINGENCY CHECKLIST 

PART NO S/N 

SKB32100080-304 1001 





GENERAL LOSS OF COMMUNICATIONS NAVIGATION PROCEDURES 

C TLI Plus  4 h r s  Abort ( d e t a i l e d  schedules  provided) 

A. Make a b o r t  burn. 

B. I n i t i a l i z e  W-Matrix a t  t h e  f i r s t  mark t o  va lue  
given on t h e  d e t a i l e d  s i g h t i n g  schedule. 

C. I n i t i a t e  s i g h t i n g  a s  soon a s  poss ib l e  a f t e r  abor t  
fol lowing t h e  schedule given i n  t h e  crew cha r t .  

gir 
1. The h o r i z o n t a l  l i n e s  r ep resen t  t h e  start of 

a Q, t h e  s i g h t i n g  i n t e r v a l s .  
Q, \D 
I-I Q, 

4 - 2. The v e r t i c a l  l i n e s  r ep resen t  stars which a r e  
rl h . a v a i l a b l e  f o r  use  wi th  P23. 

I hl 

3. The numbers ad jacen t  t o  t h e  v e r t i c a l  l i n e s  
are t h e  requi red  s i g h t i n g s  wi th  t h e  given star. 

Q, 
4. Only e a r t h  horizon marks w i l l  be made. 

D. Crew c h a r t s  a r e  provided f o r  each day t o  i n s u r e  
coverage f o r  t h e  e n t i r e  d a i l y  launch wfndow. The c h a r t s  
provide d a t a  f o r  a s h o r t  r e t u r n  t i m e  (25 hours o r  l e s s )  
and f o r  a long r e t u r n  t i m e  ( g r e a t e r  than  25 hours) ;  
t a r g e t s  f o r  a b o r t s  from t r a j e c t o r i e s  o the r  than  those  
given on t h e  crew c h a r t s  are t h e  same, b u t  a c q u i s i t i o n  
and l o s s  times of t h e  s t a r s  w i l l  d i f f e r .  



2 .  Lunar Orb i t  Aborts (Deta i led  schedules  provided) .  
I ' A. The f i r s t  1 7  hours  and t h e  last  25 hours  of t h e  
schedule  should not  be  changed. 3 L 

B. The d a t a  i n  t h e  middle of t h e  TE l e g  may b e  moved 
,around f o r  r e s t  per iods  and midcourse maneuvers. 

C. Change t o  t h e  E I  c h a r t  a t  E I  minus 4 0  hours.  

D. The key f o r  t h e  d e t a i l e d  schedule i s  a  fol lows:  

1. V e r t i c a l  s o l i d  l i n e :  S t a r lho r i zon  combina- 
t i o n s  a v a i l a b l e  f o r  t h e  e a r l i e s t  l o s s  of communications 
TEI: 28 r e v o l u t i o n s  i n  l u n a r  o r b i t ,  72 degrees launch m  
gzmuth, f i r s t  TLI oppor tuni ty .  \D m  

m a  
r l m  , 

rl 
2 .  V e r t i c a l  dashed l i n e :  S t a r l h o r i z o n  combina- ,s 

Lions a v a i l a b l e  f o r  a l a t e r  TEI: 34 r evo lu t ions  i n  l una r  %I 
)rbi$, 108 degrees launch azimuth, second TLI oppor tuni ty .  

3 .  Horizonta l  s o l i d  l i n e :  S t a r t  of a  s i g h t i n g  
i n t e r v a l .  

4 .  The numbers and a scen t  t o  t h e  v e r t i c a l  l i n e s  
a r e  t h e  requi red  s i g h t i n g s  wi th  t h e  given star. 

3. Loss of Communications during t h e  nominal t r a n s e a r t h  
t r a j e c t o r y .  

The scheduled s i g h t i n g s  and i n i t i a l  W-Matrices 
movided i n  t h e  F l i g h t  P lan  should be followed. 

4 .  General TE o p t i c a l  naviga t ion  r u l e s  f o r  cases  not  
covered by Crew Char t s  and t h e  F l i g h t  Plan.  

A. A s i g h t i n g  is t o  c o n s i s t  of t h r e e  marks. 
I 

I 
B. A s i g h t i n g  i n t e r v a l  is t o  c o n s i s t  of a t  l e a s t  

t h r e e  s t a r / h o r i z o n  s i g h t i n g s ,  a l though a s  many a s  f i v e  
a r e  adv i sab le  ( f i v e  should b e  used a t  t h e  end of every 
s l e e p  per iod) .  Observat ions using s t a r s  i n  t h e  o r b i t  
p lane  should be  emphasized. One s i g h t i n g  us ing  an out- 
of-plane s t a r  (angle  > 45' t o  t h e  o r b i t  plane)  i n  - every - - - 
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f i v e  s e t s  is su f f i c i en t .  I f  only t h r ee  s t a r s  a r e  
grouped together,  a l l  s t a r s  should be inplane. 

' C. The navigation s igh t ing  i n t e rva l s  should be 
scheduled so  t ha t ,  immediately following a period of 
length A t ,  n o t . t o  exceed 3 hours i n  a non-PTC mode, 
f i v e  times , A t  should be  spent  i n  a PTC mode (thermal 
cons t ra in t s ) ,  provided i t  does not  i n t e r f e r e  with navigat: 
s ight ings  which. a r e  e s s e n t i a l  f o r  a s a f e  entry.  

D. The sextant  c a l i b r a t i on  rou t ine  w i l l  be exercised 
a t l e a s t  every ha l f ' hou r  while navigation s igh t ings  
a r e  i n  progress. The sextant  c a l i b r a t i on  w i l l  be  repeatec 
u n t i l  agreement of a t  l e a s t  two checks (not necessar i ly  
sequent ia l  ones) a r e  wi thin  0.003". 

E. I f  an abor t  burn is performed during t rans lunar  
coast ,  t h e  W-Matrix w i l l  be i n i t i a l i z e d  t o  10,000 f e e t  
and 10 f t / s e c  fo r  onboard processing of the  t r ansear th  
s igh t ing  data. Navigation s igh t ings  w i l l  be  scheduled 
every 2.5 hours i n  the  shor t  r e t u rn  t r a j e c to ry  and 
only s t a r l e a r t h  horizon marks w i l l  be made. The l a s t  
s igh t ing  i n t e r v a l  w i l l  be scheduled j u s t  a f t e r  t he  
last midcourse correct ion a t  E I  minus'3 hours. 

F. The t ransear th  navigation s igh t ing  schedule 
i n  ' the f l i g h t  plan is designed f o r  a 60 hour r e t u rn  
t r a j e c to ry  (30 revolutions i n  lunar o r b i t ) .  I f  t he  , 
r e t u rn  time is a l t e r ed  due t o  an ea r ly  TEI because 
of communications l o s s  or  any other  reason, the  following 
ru les  a r e  t o  be followed fo r  s e t t i n g  up a navigation 
s igh t iag  schedule t o  ensure a s a f e  entry.  

1. T E I  through T E I  plus 17 hours 

The nominal schedule is t o  be followed from 
T E I  t o  T E I  p lus  17 hr. The f i r s t  two batches of sighting! 
a r e  t o  be  on t he  moon, and the  second two batches a r e  
t o  be  on the  earth.  They a r e  scheduled a t  approximately 
TEI  plus 1 h r  30 min, TEI  plus 11 h r  30 min, TEI  plus 
13 hr ,  and TEI  plus 15 hr.  The corresponding s igh t ings  
a r e  shown i n  the  f l i g h t  plan. 
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2. E I  minus 25 h r  through E I  

The nominal scheduled is a l s o  t o  be followed 
from E I  minus 25 h r  t o  E I .  The navigation s igh t ing  
a r e  scheduled a t  approximately E I  minus 25 hr ,  E I  
minus 23 hr ,  E I  minus 19 h r ,  E I  minus 15 h r ,  EI minus 
10 h r ,  E I  minus 5 hr ,  and E I  minus 2 h r  30 min. The 
corresponding c e n t r a l  body f o r  the  s t a r  horizon s igh t ings  
is shown i n  t h e  f l i g h t  plan. 

3. TEI plus 17 h r  through E I  minus 25 h r  

Between TEI p lus  17 h r  and E I  minus 25 h r  
schedule two-thirds a s  many s igh t ings  a s  the re  a r e  
hours of coas t  during t h i s  period. Sightings should 
be scheduled i n  a r a t i o  of 2 t o  1 (ear th  t o  moon) 
with a minimum of 10 s igh t ings  during t h i s  coas t  period 
(i.e., i f  the  time between TEI p lus  17 h r  and E I  minus 
25 h r  is less than 18 h r ,  10 s igh t ings  w i l l  be required).  

G. Large s t a t e  vector  cor rec t ion  may be  expected 
a t  the  following t i m e s .  

1. A t  i n i t i a t i o n  of t racking.  

2. A t  t h e  f i r s t  switch of reference  bodies. 

3. After  a long period of no s ight ings .  

4. During the  last hours of TE coas t  when 
t h e  veh ic le  is near t h e  ear th .  

I f  a l a rge  s t a t e  vector  cor rec t ion  (greater  
than 50 n a u t i c a l  m i l e s  i n  pos i t ion  and 50 f e e t  per  
second i n  ve loc i ty )  is displayed during the  V06N49 . 

display  i n  P23, t h e  mark should be re jec ted  and repeated. 
I f  the  l a r g e  cor rec t ion  occurs again, it should be 
accepted and incorporated. 

H. S t a r  a v a i l a b i l i t y  is d i r e c t l y  r e l a t e d  t o  the  
GMT of ent ry  in te r face .  I n  event of an abort  not  
covered by a crew char t  but  having a GMT time of E I  
the same as t h a t  on a crew char t ,  t h e  s t a r  a v a i l a b i l i t y  
from the  crew char t  may be used near  the  ear th .  



Basic Date Ju 5, 1969 REV I 
Pha rind 

Star nut&er (octal) 
Central body - horizon 

-W-matrix initialization - 
-Extended verb 6 7  
Z V 0 6 N 9 9  display 

- - ~dmina l  trajectory for 72' launch -,, - I azimuth, first TL I  opportunity \ 
'y 1 

I - 
-R1: +10000  (10 0 0 0  ft) 

I Nominal trajectory for 99" launch g 1 
- I azimuth, f irst TLI  opportunity - 
-R2: +00100  (10 ft/sec) - -- - 
E R 3 :  +00003  (Cislunar navigation) - Start of a sighting interval - - 

-- 1 2 Number of sets of 3 marks to be made on- - - 
this star-horizon combination - 

Measured plane angle, deg (AOSAOS) 
NAV SIGHTING 
SHORT RETURN 
16 ,1IILY 1 9 6 9 ~ 9  



Star number (octal) 
Central body - horizon 

- - - ~ - - - - -  
- 4 0  ~ ~ . .  -- 

. . -2 1 .  - - - - -. - . . . . - - - - . - -- . . . - - -- - . . - -. -- . - . 
. . ,- - f3 -. - . - - -. - - -. . -- -. . . . . . -. . - .. . . . . . . . . .. .. . -- 

. -. - -. -. . - -- - . -. . . . - . - .. . - .- - . . . . ., -L? -3 ., .. . ... - .  -. . , . . - 1 Nominal trajectory for _ -. 
I .L I r I r I .  

1.4 - : - - . . . .- - . . . . . . - . . . . . - . . - - . - -. I 1 99 '  launch azimuth, - . . .. . . .. . 
*-t2- . - - 11-. I .  

')7 -pa--- - - . . -. . . . . .. . - - second TLI opportunity - -. - 
- . - - - - - - . -. .- --- 

. ~ 

- ~ - -- ,--I-- t Nominal trajectory for ---~TI Z - -. . . . - -. -. . .- 
- 2 e  - - - - -- - - -. - -. - . . 108O launch azimuth, -------> 

- . .- - - - - - . . . . . . .- ! second TLI  oooortunitv I -. 
. . -- -. - . . . . . - - 0  

L - - ~.. . Start of a sighting interval 
-;4 

7 w -:: 1 2 Number of sets of 3 marks 
g - 2 0  to be made on i-his star- 
t 

- 1 8  

.; - 16 
I- 

- 1 4  

-1.' 

- 1 0  

- 08 

- 06 1: + 1 0 0 0 0  (10  0 0 0  ft) 
- 04 

- 02 

Measured plane angle, deg WOS/LOS) 

Basic Date 
Changed -- ~ ~ 1 7 5 ,  1969 REV I 



Basic Date 
Chanqed. Ju' 3, 1969 REV I 

Star nunber (octal) 
Central body - horizon 

2EF 3EF 7EF l l E N  13EN 25MN 30MN 32MN 33MF 34MF 35MF 
.OO 

1EF 3EN 7EN lOEN 12EN .eo 

.02 -02  

101 -04 

- 06 .06 

108 -08 I Nominal trajectory for 72O 

. I 0  -10 
launch azimuth, first TLI  
opportunity, 28  rev lunar orbi 

-12 -12 

&.I, I 4  : Naninal trajectory for 108O 
2. I6 . I 6  

j launch azimuth, second TLl  
W 
b . 1 8  .a8 

: opportunity, 3 5  rev lmar o h i  

h . 2 0  .20  - Start of a sighting interval - 
122 .22 1 2 Nunber of sets of 3 marks to 

E +zr -24  be made on this star-horizon 
C 

116 -26 combination 

I Measured plane angle, deg (AOS/LOS) 



I 
Measured plane angle, deg (AOS/LOS) 

BasicDate_- 1 
Changed JU~Y-69 REV I 



ERASABLE UOAD UPDATE *i Y 

I N  THE EVENT OF PROG ALARM 1 1 0 7  PERFORM THE FOLLOWING: ' 

V 2 l N l E  3333 lOOOOE (DUMPCOUNT) 
V74E (WAIT 3 MIN) (DUMP E MEMORY) 
V36E 
V48E (LOAD DAP AS DESIRED - USE 
V46E 
V25N07E 7 7 E  
V l N l E  1 0 4 E  (VERIFY CMOON FLAG AND MOON FLAG) 

(BITS 11 and 1 2  s h o u l d  be 0 i n  
EARTH SPHERE AND 1 I N  MOON SPHERE) P52-OPTION 

3-AUTO OPTICS 
AUTO OPTICS SUCCESSFUL, REFSMMAT 

VALID 
AUTO OPTICS UNSUCCESSFUL, DO P 5 1  

V16 N65 V E R I N  CMC CLOCK (UPDATE) 

V E R I N  E MEMORY (MAY BE USED WHEN DESIRED) 
V l N l E  
XXxxE (LOAD OID 2 OF UPDATE) 
N15E, READ R1,E REPEAT FOR UPDATES A-s L 

FOR UPDATE /Y 
V l N l E  

1. XXXXE (LOAD EVEN OID'S) 
2. REAE R1, E (READ ODD OID'S I N  R1) 
3. RETURN TO 1 

I N  CASE OF A DISCREPANCY 
LOAD THAT 'UPDATE AS A NORMAL P 2 7  

TO CHECK STATE VECTOR CALL P 2 1  
AND LOAD PRESENT TIME. WHEN COMP CYCLE 
I S  COMPLETE 

V06 N73E 
READ RI ( ~ 1  x ~O=CURRENT ALT (NM)) 
COMPARE TO SOME KNOWN VALUE (E.G.FLIGHT PLAN) 
I F  ANSWER COMPARES - STATE VEOCTR I S  OK AND 
P 2 3  SHOULD BE USED TO IMPROVE I T .  
I F  GROSS ERRORS ARE OBSERVED, P 2 3  I S  UNLIKELY 
TO CORRECT THEM. I N  THIS CASE PERFORM 
V 7 1  LOAD OF LATEST PAD S.V. - SELECT 
PO0 TO BRING S.V. TO PRESENT TIME. 



Basic  ate& @ -,. 
Changed. July 5, 1969 REV I 
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SECTION 1. VEHICLE PREPARATION 
For deorbits perform steps with "*"; timeline is for 

f- 
Lunar Return u 

1 *INITIAL STOWAGE COMPLETED 

2 *CMC & ISS START UP pg F/2-1 

3 *SCS POWER UP pg F/9-1 

*P51 - IMU ORIENTATION pg F/6-1 

5 *LOAD DAP 
V48E 11102, 01111, PRO, PRO, PRO 

m 
a m 6 -06:OOh LAST MCC DECISION 
Q\ a 
rl m 

4 7 -05:35h NO COMM - P52 & NAV SIGHTINGS 
m 

In - 
8 *DON MAE WESTS & FOOT RESTRAINTS 

9 ACTIVATE VHF FOR COMM CHECKS 

1 10 -04:30h *P27 (SV,REFSMMAT), MNVR u 

:%~ & ENTRY PAD UPDATES - 
.s E' 
c n t ~  11-04:15h P52 - IMU REALIGN pg ~/6-2 
CDO ( : : I  (OPTION 1) 

12 P37 (NO COMM ONLY) 

*CABIN COLD SOAK (CREW OPTION) pg F/10-12 I 
14 *ECS CKS 

m 02 SUPPLY REFILL pg F/10-7 
@a 

I 
PGA verification, (if suited)~/ld-10' R ECS Monitor Ck pg F/10-4 

r\ (382)EvAP HZ0 CONT PRI vlv - AUTO 
o EVAP H20 CONT SEC vlv - AUTO 
rl SUIT HEAT EXCH SEC GLY - FLOW 
C m 
U 

- 15 *sm ill, 3, 4 (5 if req'd) pg F/10-2 I 
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*SPS CK ( I f  r e q ' d )  pg  F/10-1 

*RCS CKS 
SM RCS Moni t  Ck pg F/10-1 
CM RCS Moni t  Ck ~110-1  

*C&W SYS CK p g  F/10-15 

*CMC SELF CK pg  F/2-2 

2 0 *DSKY COND LT TEST pg  F/8-1 

MIDCOURS E MANEUVER 
P30 - EXT AV m 
~ 4 0 1 4 1  - SPSIRCS THRUSTING \ D m  m \D 

MIDCOURSE (#7) BURN d m  
rl 

Key V66E 
m 

In 
rl I- 

*LOGIC SEQUENCE CK 
(8) cb SECS LOGIC (2)  - c l o s e  ( v e r i f y )  

c b  SECS ARM (2)  - c l o s e  
c b  ELS (2)  - c l o s e  
ELS LOGIC - on  (up) 4 

ELS - AUTO 
6 1 
2 %  

C o o r d i n a t e  n e x t  3 s t e p s  w i t h  MSFN I g 
SECS LOGIC (2)  - o n  (up)  m m 

' m c  
MSFN c o n f i r m  GO f o r  PYRO ARM as r e q ' d  M o 
SkCS LOGIC (2)  - OFF 
c b  SECS ARM (2)  - open 
ELS LOGIC - OFF 
ELS - MAN 
c b  ELS (2)  - o p e n  

NO COMM NAV SIGHTINGS - I 
MNVR TO SUPERCIRCULAR ENTRY ATT - o  PITCH^ 
V62E 

DESIRED FINAL GMBL ANGLES ( . 0 l 0 )  5 u 
MAD ENTRY ATT PAD ANGLES 
PRO 



23C F 50 1 8  REQ MNVR TO FDA1 RPY ANGLES ( . 0 l 0 )  
(AUTO) SC CONT - CMC 

BMAG MODE (3) - RATE 2 
CMC MODE - AUTO 

PRO 
(MAN) SC CONT - SCS 

MNVR t o  23E 

23D 06 18  AUTO MNVR TO FDA1 FEY ANGLES (.OlO) 

23E F 50 18 REQUEST TRIM ( . 0 l 0 )  
(TRIM) Go t o  23C 
(BYPASS) ENTR 

m SBD ANT-OMNI C 
Q m 
m Q 

2 4 BORESIGHT & SXT STAR CHECK 
rl m 

rl 
OPT MODE - CMC 

e 

rl r 
OPT ZERO - OFF 

%-I 

F 21 9 2 SHAFT, TRUN 
Load SXTS angles  . 

' I  41 OPTICS DRIVE 
aJ 
u 

2 ;  CHECK SXT STAR 
OPT ZERO - ZERO .o F 

m m CHECK BORESIGHT STAR ( I f  a v a i l )  

2 6  
25 -01:35h *P52 - IMU REALIGN pg F/6-2 (OPTION 3) 

Record gyro torquing angles  

L 

I f  >lo, recyc le  P52 
I f  confirmed, u se  SCS f o r  EMS en t ry  
OPTICS PWR - OFF 

I- 
0 C 
rl 26(-: : ) *GDC ALIGN -- 
% I f  d r i f t  >lOO/hr ,  change r a t e  sourcc 
U 
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27 -01: 15h *EM$ ENTRY CHECK 
EMS FUNC - OFF 

(8) cb EMS (2) - close  
EMS MODE - STBY 
EMS F'UNC - EMS TEST 1 (wait 5 sec)  
EMS MODE - NORMAL (wait 10 sec)  

Check ind Its - off 
RANGE ind - 0.0 
Slew h a i r l i n e  over notch 

i n  s e l f - t e s t  p a t t e r n  
EMS FUNC - EMS TEST 2 (wait 10 sec )  

.05G It - on ( a l l  o thers  out) 
EMS FUNC - EMS TEST 3 

.05G It - on 
RSI Lower It - on (10 s e c  l a t e r )  
S e t  RkNCI6 counter t o  58 n@.0 

EMS rmflc - JtBS TEST 4 
.O5G It - on ( a l l  o thers  out) 
G-V trace wi thin  p a t t e r n  t o  l w r  r t  

corner @9G 
RANGE ind counts down t o  043.2 

EMS FUNC - EMS TEST 5 
.05G It - on 
RSI upper It - on (10 s e c  l a t e r )  
RANGE ind - 0.0 
Scribe t r aces  v e r t i c a l  l i n e  9g t o  

0 .225.1 .  
ALIGN SCROLL TO ENTRY PATTERN (on 

37K f t  s e c  l ine )  
EMS FUNC - RNG SET 

G-V s c r o l l  assp t r aces  v e r t .  l i n e  
0.22g t o  0 9 . 1  

EMS MODE - STBY 

*EMS AV TEST (DEORBIT ONLY) 
EMS FUNCT - AV SET/VHF RNG 
S e t  AV ind t o  1586i8 fps  , 
EMS mDE - NORMAL 
EMS FUNCT - AV TEST 

SPS THRUST It - on/off (10 sec)  
AV ind stops a t  - 0.1 t o  -41.5 

EMS MODE - STBY 



*PRIMARY WATER EVAP ACTIVATION 
GLY EVAP H20 FLOW - AUTO 
GLY EVAP STM PRESS - AUTO 
PRI ECS GLY PUMP - A C 1  

N I 
*SEC WATER EVAP ACTIVATION ( i f  cold soak 

ECS I N D  sel - SEC 
SEC COOL LOOP PUMP - AC2 
GLY DISCH SEC PRESS - 39-51 p s i g  
SEC COOL LOOP EVAP - EVAP 
SEC GLY EVAP OUT TEMP - 40 - 50.S°F 
SUIT CKT HT EXCH - BYPASS 20 sec ,  OFF 
ECS I N D  s e l  - PRIM . 

* m  
Q\ 31 -01: 10h *CM RCS PREHEAT 
rl m 

rl 
L Note: I f  sys  test m t r  5c,d,6a,b,c,d 

v) * 
rl h a l l  read 3.9 vdc (28OF) o r  more, 

PJ omit preheat 
(8) cb RCS LOGIC (2) - c lose  

CM RCS LOGIC - on(up) 
UP TLM CM - BLOCK (ver i fy )  

(8) cb CM RCS HTRS (2) - c l o s e  
(101) CM RCS HTRS - ON (LMP Confirm) 

(20 min o r  ti1 lowest rdg is 
3.9 vdc) (Monitor Manf 
press  f o r  p ress  drop) 

*FINAL STOWAGE 
OPTICS (except f o r  deorb i t s )  
ORDEAL 

i 
(377) GLY TO RAD SEC v l v  - BYPASS (ve r i fy  

i I Verify COUCH STRUT disengaged 
. a+ , (382) Cool pnl  i n s t a l l e d  

C H E ~ K  FoRWTE Y-Y S t r u t s  (2) extended 
I 

\N P U N m  A m  Stow Data Box R-12 
t t a c h  both s t r u t  unlock lanyards 

V) 

t 
5 33 -00:50m *TERM. CM RCS PREHEAT 

UP TLM CM - BLOCK (ver i fy )  
(101) CM RCS HTRS - OFF 

CM RCS LOGIC - OFF 
(8) cb CM RCS HTR (2) - open 

*SYSTEMS TEST PANEL CONFIGURATION 
SYS TEST METER - 4B (BAT RLY BUS 

. * 3.4-4.1vdc) I 
- - 



(101) CM RCS HTRS - OFF (ve r i fy )  
WASTE H20 DUMP HTR - OFF 

(101) URINE DUMP HTR - OFF 

(100). LEB FLOOD & INTGL LIGHTING - OFF I 
*PYRO. BATT CK 

(250) CB PYRO A SEQ A - c lose  (ve r i fy )  
CB PRY0 B SEQ B - c l o s e  (ve r i fy )  
DC I N D  - PYRO BAT A(B) 

*If  PYRO BAT A(B) < 35 vdc * 
(250) *cb PYRO A(B) seq A(B) - open* 

CB ~ P Y R O  A(B)BAT BUS A(B)TO PYRO* 
* BUS TIE r c l o s e  * - * 

(275) cb MNA BAT C - close  
cb MNB BAT C - c lose  
DC I N D  - MNB 
PNL 8 - A l l  cb 's closed except: 

EDS BAT (3) - open (ve r i fy )  
PL VENT - open (ve r i fy )  
FLOAT BAG (3) - open (ve r i fy )  
SPS PbY (4) - open (ver i fy)  
CM RCS HTRS (2) - open (ve r i fy )  
DOCKING PROBE (2) - open (ve r i fy )  

- - -  - _ .. .-. DIRECT ULLAGE (2) - open - - - - A - . 

3 7  ( : : ) *FINAL GDC DRIFT CK ( I f  req 'd)  
I f  d r i f t  >lOO/hr, Suspect GDC. Do n o t  

m  
a m  
m a  
r i m  

ri 
.) 

In - 

?j al 

44 

6 7 
.2 : 
V) f 
tu A 
rn c 

38 *CM RCS ACTIVATION 
( 8 )  SECS LOGIC (2) - on(up) I 

MSFN confirm GO f o r  PYRO ARM(if poss) 
SECS PYRO ARM (2) - ARM - 
CM RCS PRPLNT l&2 - ON 
CM RCS PRESS - ON . . .  



RCS IND s w  - CM1, then 2 
H e  PRESS s t a b i l i z e s  at 3300 - 3500 

ps ia  after 15 m i n u t e s  
MANF PRESS 2 8 7 - 3 0 2  p s i a  

SECS PYRO ARM (2 )  - SAFE 

P 2 7  & ENTRY PAD UPDATE 

SUPERCIRCULAR ENTRY, p g  E / 2 - 1  
SPS DEORBIT s ~8 E / 4 - 1  
SM RCS/HYBRID DEORBIT, p g  E / 3 - 1  





' I 1 ~ R T G O  EMS 

RET 0.2G 

RETRB 
RETBBO JFIRETEBO SIC 
RETDROG TO MA1 





REMARKS: 
1. TOLL 7 / 0 n  yo0 
2 'Do /1/~7T U S F  2 -  fG4 LAONCH 

' A * / / u u T H  &*f6T.FR 7/+.+H 
3.3, MOT U S E  /-4 FdR &urncH 

rq?//tiruW LFSJ 71f.4~ 86 O 





SECTION 3. SM RCS~HYBRID DEORBIT 

VEHICLE PREP COMPLETE 

'i 

P 30 - , EXTERNAL AV 
1 V37E 30E 

2 F 06 33 GET1 ( h r  ,min, .Olsec) 
(ACCEPT) PRO 
(REJECT) LOAD DESIRED GETI 

m 
om 
mrD 

3 F 0 6 8 1  AVX,Y,Z(LV) ( . l fps )  
dm 
rl 

(ACCEPT) PRO .. (REJECT) LOAD DESIRED DATA 
rlh 

(Y 
rl 4 F 06 42 HA,HP,AV (.lnm,.lfps) 
.rl 0) 

Record AV P (ACCEPT) PRO 
(REJECT) Rese lec t  P30 o r  P27. Load new param. 

5 F 16 45 M,TFI ,MGA (marks ,min-sec, .Ole) 

.u a I *MGA -00002: i f  * 
& * IMU n o t  aligned* 
.o E' 
cn m SET DET 
m r  
m 0  PRO 

6. F 37 OOE 

7 SEPARATION CK LIST 
(380) P R I  O W  To RAD vLv - BYPASS (@w) 

1 REPRESS PKG v l v  - FILL 
1 Y) 

P 
SURGE TK-O~VERIF$ 2 SM SUPPLY vlv - OFF 
AEPRL5S PKG MV- ON 

' 2  k! AB PRESS REL v l v  (2) - NORM 

1 4 (8) cb ELS (2) - c l o s e  ( v e r i f y )  
cb SECS ARM (2)  - c l o s e  (ve r i fy )  

5 7  cb SECS LOGIC (2) - c l o s e  ( v e r i f y )  

z' A 
ROT CONTR PWR NORM (2) - AC/DC 
ABORT SYS PRPLNT - RCS CMD 
SM RCS SEC PRPLNT FUEL PRESS 
I f  docking r i n g  s t i l l  on: 

I CSM/LM FNL SEP (2) - cn(up) ( v e r i f y )  
I 

(out  of p lane  p re fe r r ed )  



CM RSS CHECK 
AUTO RCS A/C ROLL (4) - OFF ( v e r i f y )  

( 8 )  c b  RCS LOGIC ( 2 )  - c l o s e d  (verify) 
SC CONT - SCS 
RCS TRANSFER - CM 
AUTO RCS SEL (RING 1) - OFF 
AUTO RCS SEL (RING 2 )  - MNB 
TEST RING 2 THRUSTERS 
AUTO RCS SEL (RING 2 )  - OFF 
AUTO RCS SEL (RING 1) - MNA 
TEST RING 1 THRUSTERS 
AUTO RCS SEL (RING 2 )  - MNB 
RCS TRANSFER - SM 

MNVR TO PAD BURN ATT 
LOAD DAP 
BMAG MODE ( 3 )  - RATE 2 
SC CONT - CMCIAUTO 
ATT DB - MIN 
MAN ATT(3) - RATE CMD 

z 
a 11' V49E 

a 
1 2  F 0 6  2 2  DESIRED FINAL GMBL ANGLES ( . 0 1 O )  

%I LOAD MNVR PAD GMBL ANGLES 
\ 
m PRO 
U 
Gd 

13 F 50 18 REQ MNVR TO FDA1 RPY ANGLES ( . 0 l 0 )  
5 (AUTO) PRO 

m (MAN) SC CONT - SCS 
BMAG MODE (3)  - RATE 2 
MNVR To  15 

1 4  0 6  18 AUTO MNVR TO FDA1 RPY ANGLES ( .Ole )  

15 F 50 18 REQ TRIM TO FDA1 RPY ANGLES ( . 0 l 0 )  
(TRIM) Go t o  13 
(BYPASS) ENTR 

1 6  CHECK BORESIGHT & SXT STARS 
OPTICS PWR - on (up) 



OPT MODE - CMC 
OPT ZERO - OFF 

9 2 SHAFT, TRUN 
L o a d  SXTS angles 

OPTICS DRIVE 
C h e c k  SXT STAR 

OPT ZERO - ZERO 
C h e c k  BORESIGHT STAR ( i f  avail) 

V 2 5  N17E 
L o a d  P a d  D a t a  GMBL Angles 

fo r  BURN ATT 
ATT SET t w  - SET 

t o  PAD DATA GMBL ANGLES 
fo r  CM BURN ATT 

PWR REDUCTION 
MN BUS T I E  ( 2 )  . -  ON 
HGA PWR - OFF 
FC PUMPS (3) - OFF 
FC 2 MN A&B - OFF 
V e r i f y  loads b a l a n c e d  
VHF AM (A&B) -of f (ctr)  
S BD PWR AMP - LOW 
cb ECS RAD CONT~HTR ( 2 )  - o p  
cb WASTE H2O/URINE DUMP HTRS 
cb RAD HTRS OVLD ( 2 )  - open 
POT H 2 0  HTR - OFF 
GLY EVAP TEMP I N  - MAN 

P 4 1  - RCS THRUSTING 
V37E 4 1 E  

18 REQ MNVR TO LCL HORIZ (HDS DN) 
(AUTO) BMAG MODE (3) - RATE 2 

S C  CONT - CMCIAUTO 
PRO T o  2 4  

(MANIDAP) BMAG MODE (3) - RATE 2 
S n  TONT - CMCIHOLD 



7 

E 
3- 4 

4 %;bI V6 2E 

@ MNVR T o  2 5  
- , P i .  

2 4  06 18 AUTO MNVR TO FDA1 RPY ( . O l O )  

2 5  F 50 18 REQ TRIM TO LCL HORIZ ( .ole)  
ALIGN S C  ROLL 

(AUTO TRIM) PRO T o  2 4  
(BYPASS) ATT DB - MIN 

RATE - LOW 
MAN ATT (3) - RATE CMD 
BMAG MODE (3) - ATTl/RATE 2 

ENTR ui 
\0 01 
a+* 

55 : 0 0 m  rl OI 
d 

2 6  0 6 8 5  VGX.Y,Z ( l f p s )  ., 
M '  

RECHECK BORESIGHT STAR d '4 
d 

TRANS CONTR PWR - on (up) d 

EMS MODE - STBY (verify) < 8 
EMS I S C  - AV SET/VHF RNG 
S E T  AV fo r  SM BURN 

"r 
EMS I S C  - AV 
S BD ANT - OMNI C 
SECS LOGIC (2) - ON 
MSFN c o n f i r m  G o  for  WRO ABM Q, 

SECS PYRO ARM (2) - ARM 
Y 

CM RCS LOGIC - ON (verify) $113 .. 
V) 

5 9 : 2 5  
2 7  DSKY BLANKS 

sif 
59 : 30 

2 8  16 85 VG X,Y , Z  (AVE G ON) ( lf ps) 
RHC's & THC - armed 
L I M I T  CYCLE - OFF 0 

TAPE RCDR - CMD RESET/HBR 9 
rn 

EMS MODE - NORMAL B 
0 
rl 

zi 
U 



00 : 00 
29 F 16 85 REQ NULL VG X,Y,Z  

1 
( . l fpe)  

BURN EMS AV CTR TO ZERO 
RESET DET & COUNT UP 

I f  SM ONLY burn  go t o  s t e p  32 

THC - locked 
SC CONT - SCS/.FREE 
RATE - HIGH 
PRIM GLY To RAD - BYPASS (ve r i fy )  
MN BUS TIE (2) - ON (ve r i fy )  

CM/SM SEP (2) - on (up) 
MAN ATT (3) -MIN IMP 
BMAG MODE (3) -RATE 2 
C&W MODE - CM 
RCS TRNFR - CM 
CM RCS LOGIC - OFF 

Monitor VM A/B: 
I f  <25 vdc, go t o  EMERG 
POWER DOWN Pg E/7-.1 

V63E 

* I f  CMC NO GO: * 
* FDAI SOURCE - ATT SET * 
* F D A I S E L - l o r 2  * 
* ATT SET - GDC * 

MAN ATT PITCH - ACCEL CMD 
FDAI SCALE - 5 / 5  
MNVR TO CM BURN ATT(NULL ERR NEEDLES 

R o0 

CM RCS BURN 
RHC #l-continuous P i t c h  Down 
RHC #2-Module P i t c h  t o  n u l l  need le s  
BURN VGZ TO ZERO 

* I f  on ly  1 RHC a 
* P u l s e  + P-5O from retro att.* 
* ~ a i n t a y n  rakes <3'/sec a 



BURN COMPLETION AT: 
AV CTR= o r  DET= 

44 HA,HP,TFF ( . lnm,min-sec) 
Check HP: 

I f  > Pad da t a ,  cont inue  burn 
u n t i l  < Pad 

PRO 

85 VGX,Y,Z ( * l f p s )  
Read VG r e s i d u a l s  t o  MSFN 

(HYBRID) PRO t o  34 

(SM ONLY BURN) 
PRO 
OOE 

V37E 47E 
83 AVX,Y,Z ( 0  l f p s )  

SC CONT - SCS/FREE 
YAW l e f t  45' 
MAN ATT (PITCH) - RATE CMD 
RATE - HIGH 
PRIM GLY To RAD - BYPASS ( v e r i f y )  
MN BUS TIE (2) - ON (ve r i fy )  

CM/SM SEP (2) - ON 
MAN ATT(3) -MIN IMP 
BMAG MODE(3)-RATE 2 
C&W MODE - CM 
RCS TRNFR - CM 
CM RCS LOGIC - OFF 
SECS PYRO ARM (2) - SAFE 

PRO 
Monitor VMA/B: 

I f  <25 vdc go t o  EMERG 
POWER DOWN Pg E/7-1 



34 F 37 OOE 
PCM BIT RATE - LOW 
ATT DB - MAX 
EMS MODE - STBY 
EMS FUNC - RNG SET 

Go T o  EARTH ORBIT ENTRY, pg E, 5- 





SECTION 4. SPS DEORBIT 

VEHICLE PREP COMPLETE 

P30 - EXTERNAL AV 

2 F 0 6  33 GET1 (h r ,min ,  .Olsec) 
(ACCEPT) PRO 
(REJECT) LOAD DESIRED GETI 

o\ 3 F 0 6 8 1  AVX,Y,Z(LV) ( . l f p s )  
\0 m 
m a (ACCEPT) PRO 
rl m 

, rl 
I * 

(REJECT) LOAD DESIRED DATA 

R e c o r d  AV 
(ACCEPT) PRO 
(REJECT) R e s e l e c t  P30 o r  P27. Load new param. 

F 1 6  45 M,TFI,MGA (marks ,min-sec, . O l O )  
*MGA -00002: If * 
* IMU n o t  a l i g n e d *  

SET DET 
PRO 

F 37 OOE 

6 SEPARATION CK LIST 
(380) PUI. GLV To RAO VW- SYP14S5 (WU) 

I 
I 

cb ELS (2)  - c l o s e  ( v e r i f y )  
(8) c b  SECS ARM (2)  - close ( v e r i f y )  

c b  SECS LOGIC (2) - c l o s e  ( v e r i f y )  
ROT CONTR PWR NORM (2)  - AC/DC ' 

ABORT SYS PRPLNT - RCS CMD 
SM RCS SEC PRPLNT FUEL PRESS (4)-OPEN I 



CM RCS CHECK 
AUTO RCS A/C ROLL (4) - OFF (verify) 

(8) cb RCS LOGIC ( 2 )  - c l o s e d  (ve r i fy )  
SC CONT - SCS 
RCS TRANSFER - CM 
AUTO RCS SEL (RING 1) - OFF 
AUTO RCS SEL (RING 2 )  - MNB 
TEST RING 2 THRUSTERS 
AUTO RCS SEL (RING 2 )  - OFF 
AUTO RCS SEL (RING 1) - MNA 
TEST RING 1 THRUSTERS 
AUTO RCS SEL (RING 2)  - MNB 
RCS TRANSFER - SM m 

\O o'l 
m \D 
rl m 

S P S  THRUSTING PREP rl 

CYCLE CRY0 FANS J 71 I- *I 
S P S  GAUGING - AC1 (ve r i fy )  

d 6 .  
PUGS MODE - NORM (ve r i fy )  .r( al Ll 
BMAG MODE (3 )  - RATE 2 
AV CG - CSM ' 91 
CMC MODE - FREE 
AUTO RCS SEL ( 1 6 )  - MNA o r  MNB 

" 1 
I 

( l i f t o f f  config)  
SC CONT - CMC/AUTO 

MNVR TO PAD BURN ATT 
V 6 2 E  

F 06 2 2  DESIRED FINAL GMBL ANGLES ( . O l O )  
LOAD MNVR PAD GMBL ANGLES 
PRO 

F 50 18 REQ MNVR TO FDA1 RPY ANGLES ( .0 l0)  2 1 1 ,  
(AUTO) PRO m 
(MAN ) SC CONT - SCS Ga 

MNVR t o  1 4  

06 18 AUTO MNVR TO FDA1 RPY ANGLES ( . O l O )  3 
U 

F 50 18 REQ TRIM TO FDA1 RPY ANGLES ( .o le )  
(TRIM) Go t o  1 2  
(BYPASS) ENTR 



BORES IGHT STAR CHECK 

16 V37E 4 0 E  
OPT PWR - OFF 

1 7  F 50 18 REQUEST MNVR TO FDAI RPY ANGLES 
(AUTO) BMAG MODE (3)  - RATE 2 

SC CONT - CMC/AUTO 
PRO t o  18 

(MAN/DAP) BMAG PIODE (3 )  - RATE 2 
SC CONT - CMC/HOLD 
MNVR t o  19 

(MAN/SCS) SC COW - SCS 
MNVR t o  19 

18 06 18 AUTO MNVR TO FDA1 RPY ANGLES ( . O l O )  

19 F 50 18 REQUEST TRIM MNVR TO FDAI RPY 
ALIGN S I C  ROLL 
GDC ALIGN 

TVC CHECK & PREP . 1 ' 

c b  STAB CONT SYS ( a l l )  - c l o q e ( v e r i f y :  
c b  SPS  ( 1 2 )  - close I 
ATT DB - MIN 
RATE - LOW 
L I M I T  CYCLE - ON 
MAN ATT (3) - RATE CMD 1 
BMAG MODE (3) - RATE 2 
ROT CONTR PWR DIRECT ( 2 )  - OFF 
SCS TVC ( 2 )  - RATE CMD 1 

*If SCS, SCS TVC (2 )  AUTO* * S C C O N T - S C J  * 
TVC GMBL DRIVE P&Y - AUTO 1 

+54:00m MN BUS T I E  (2) - ON 
(-06 : 00) TVC SERVO PWR //I - A C ~ / M N A  1 

TVC SERVO PWR #2 - AC2/MNBl 
TRANS CONTR PWR - ON 
ROT CONTR PWR NORMAL #2 - 4~ 

I 
I 

RHC #2 - a r m e d  I 



TIG-5min HORIZ CHK - Horiz.  on 12' window 
mark (Limit 5-3' PNGCS GO/NO GO) 

I f  NO GO set tw 180°,1800 ,0° 
Track h o r i z  w i th  24' wind& mark 
A t  TIG-2 m i n  Align GDC 

55 : 00m PRIMARY TVC CHECK 
(-05 : 00) GMBL MOT PI-Y1 -START/ON(W con£ inn)  

*I f  SCS, v e r i f y  Thumbwheel Trim* 
THC - CW 
Verify MTVC 

SEC TVC CHECK 
GMBL MOT P2-Y2 -START/ON(LMP con£ irm) 

. SET GPI TRIM OI 
rO Q\ 

Veri fy  MTVC OI I0 
4 0 - 7  

THC NEUTRAL l-l - 
GPI r e t u r n s  t o  0,O (CMC) o r  trim(SCS) 3 
ROT CONT PWR NORMAL 112 - AC/DC 

(TRIM) Go t o  s t e p  17 
(BYPASS.) BMAG MlDE(3) - ATTlIRATE2 

ENTR ' Is 
20 F 50 25 00204 GMBL TEST OPTION 

(ACCEPT) SC CONT - CMC (ver i fy)  9.1 

PRO Y 

Monitor GPI Response: g %  
oo,o2,-02,00,02,-02,0o,~rim I .; 1 

*TEST FAIL: * m r * *SC CONT - SCS 
*SCS TVC (2) - AUTO* 

'(REJECT) ENTR 

06 40 TFI,VG,AVM (min-sec, . l f p s )  
*PWG ALM - TIG s l ipped* rn 

*V5N9E 01703 * 9 cn 
*KEY RLSE To 21  * 

ROT CONTR PWR DIRECT (2) - MNA/B 
SPS He v lvs  (2) - AUTO ( v e r i f y )  0 

rl 

LIMIT CYCLE - OFF X 
FDAI SCALE - 50115 cn 

U 



AV THRUST A(B) - NORMAL 
THC - armed 
RHC #1 & #2 - armed 
TAPE RCDR - CMD RESET/HBR 

DSKY BLANKS 

59 : 30 (AVE G ON) 
(-00 : 30) EMS MODE - NORMAL 

06 40 TFI,VG,AVM (rnin-sec, . l f p s )  
m CHECK PIPA BIAS < 2 f p s  f o r  5 s e c  
\Dm 
m \O 
7 4  m 

rl 59:XX ULLAGE AS REQ 
m 
m m (-00 : XX) 
rl \D 

rl *IF NO ULLAGE: * 
rl *DIR ULLAGE PB - PUSH* 

*CONTROL ATT W/RHC * 
MONITOR AVM (R3) COUNTING UP 

59:55 I (-00 : 05) 
a, u F 99 40 ENG ON ENABLE REQUEST 
2 z . (AUTO IGN) PRO AT TFI - >O s e c  
.2 z (BYPASS IGN) ENTR to  24 
m ( r ~  

2 6 22.OO:OO IGN * I f  SCS - THRUST ON PB - PUSH* 

06 40 TFC,VG, AVM (min-sec, . l f p s ,  . l f p s )  
*F 97  40 SPS T h r u s t  f a i l  * 
"(RESTART) PRO TO IGN * 
*(RECYCLE) ENTR To TIG-05 sec* 

SPS THRUST LT - ON 
MONITOR THRUSTING 

PC 95-105 p s i a  
EMS COUNTING DOWN 
SPS I N J  v l v s  (4) - OPEN 
SPS H e  v l v s  t b  (2) - g r a y  
SPS FUEL/OXID PRESS - 175-195 p s i :  
PUGS - BALANCED 



*PROG ALARM. t 

*V5N9E 01407 VG INC* 
*THC - CW, FLY MTVC* 

ECO 
*EMER SPS CUTOFF: * 
* AV THRUST (2) - OFF* 

23 F 16 40 TFC(STAT1C) ,VG,AVM (min-sec,.lfps) 
AV THRUST A/B - OFF 
SPS INJ vlvs ( 4 )  - CLOSED 
SPS He tb (2) - bp 

cb SPS P2,Y2 - closed (verify) 
GIMs MOT (4) -OFF 
TVC SERVO PWR (2) - OFF 

. cb SPS P1 & P2, Y1 & Y2 - open 
PRO Q\ \O I-l a 

I 
ri 

.) 

24 F 16 85 VG XYZ(CM) ( 0  lf~s) I 8 - 
NULL RESIDUALS 

? 1. 
RECORD AV CTR & RESIDUALS AVC- 
EMS FUNC - RNG SET VGX - 
EMS MODE - STBY vGY- 
BMAG MODE (3) - RATE 2 
ATT DB - MAX VGZ - 
TRANS CONT PWR - OFF ' Q) 

PRO 
u 

2 
25 F 37 V82E .u cn m F 

26 F 16 44 HA,HP,TFF ( . lnm,min-sec) 2 6  
*R3-59B59 HP >49.4 nm* 

PRO 

27 F 37 OOE 

GO to EARTH ORBIT ENTRY, pg E/5-1 



5 -1 

SECTION 5. EARTH ORBIT ENTRY 

Ver i fy  CM/SM SEP ATT (SPS DEORB only)  
R (180") 
P 
Y (0" 

EMS INITIALIZATION 
*Sc ro l l  n o t  i n  37K: * 
*EMS FUNCT - TEST 5 * 
*Slew S c r o l l  t o  37K * 

EMS mTNC - RNG SET ( v e r i f y )  
EMS MODE NORMAL 
SET RNG TO PAD DATA RNG 
EMS FUNC - Vo SET 
Slew s c r o l l  t o  pad d a t a  V I O  
Do n o t  go t h r u  TEST 3 o r  5 
EMS MODE - STBY (L-* 
EMS FUNC - ENTRY' 

RSI ALIGNMENT 
FDA1 SOURCE - ATT SET 
ATT SET - GDC 
EMS ROLL - on(up) 
GDC ALIGN PB - PUSH & HOLD 
YAW t w  - P o s i t i o n  RSI t h r u  45" & 

back t o  LIFT W 
GDC ALIGN PB - RELEASE 
EMS ROLL - OFF 
Al ign  GDC t o  I M U  

PWR REDUCT (SPS DEORB only)  
HGA PWR - OFF 

m 
.n 

FC PUMPS (3) - OFF 
1 
V) 

FC 2 MNA & B - OFF 

a Ver i fy  loads  balanced 

b 
S BD PWR AMP - LOW 

2 /w VHF AM (A&B)-off ( c t r )  
cb ECS RAD CONTIHTR (2) - open z 

U 
cb WASTE HZO/URINE DUMP HTRS (2)-open 
cb RAD HTRS OVLD (2) - open 
POT H20 HTR - OFF 
GLY EVAP TEMP I N  - MAN 

?61 - . " *'" 



6 F 06 61 IMPACT LAT,  LONG, HDS U P ~ D N  (+I-) 1 
( .O1° , . O l O l  
+00001) - 

PAD VALUES 

7 F 06 60 GMAX,V400K,GAMMA E I  ( . 0 1 G ,  fps,1.0l0) 2 
R e c o r d  m \D rl OI 

GMAX ., rl 

V 4 0 0 K  m * ,-I- 
GAMMA E I  (U rl 

PRO -4 O) 

8 F , 0 6  63 RTOGO ( . l n m )  PAD 
V I O  ( fp s )  PAD 
TFE ( m i n - s e c )  
NO COMM, S E T  RTOGO & V I O  I N  EMS & 

T. T 
al 

INITIALIZ~ 
u 

(ACCEPT) PRO 2 
(UPDATE T F E )  V 3 2 E  t o  8 2 E' 

V) I11 m c 
P 6 2  - CM/SM S E P  & PRE-ENTRY MNVR 

m o  

F o r  HYBRID DEORBIT,  PRO t o  10 
9 F 50 25 00041 REQUEST CM/SM S E P  

S C  CONT - S C S I F R E E  
YAW - 45' out-of-plane ( l e f t  o r  RCS,  

r i g h t  fo r  S P S )  f V) 

RATE - HIGH P 
1 

ATT DB - M I N  V) 

MAN ATT (3)  - RATE CMD 4 

BMAG MODE (3 )  - A T T l / R A T E 2  4 P R I M  GLY t o  RAD - BYPASS (ver f y )  
EMS MODE-STBY (ve r i fy )  
S E C S  LOGIC ( 2 )  - on (up)  
MSFN c o n f i r m  GO f o r  PYRO ARM 
S E C S  PYRO ARM - ARM 



MN BUS T I E  ( 2 )  - ON ( v e r i f y )  
CM/SM SEP ( 2 )  - ON 
I f  d o c k i n g  r i n g  s t i l l  o n :  

CSM/LM FNL SEP ( 2 )  - o n ( u p )  ( v e r i f y )  
MAN ATT(3) -MIN IMP 
BMAG MODE(3) -RATE 2 
C&W MODE - CM 
RCS TRNFR - CM 
CM RCS MANF PRESS - 287-302  p s i a  
CM RCS LOGIC - OFF 
SECS PYRO ARM - SAFE 
Monitor VMA/B: 

I f  < 2 5 v d c  go t o  EMERG POWERDOWN 
Pg E / 7 - 1  

AUTO RCS SEL A/C ROLL ( 4 )  - OFF 
AUTO RCS SEL CM 2 ( 6 )  - OFF 
AUTO RCS SEL CM l ( 6 )  - MNA o r  MNB 
YAW b a c k  t o  0" 
PITCH TO ENTRY ATT 

ROLL O0 (LIFT UP) 
PITCH - HORIZ on  29' MARK (400K) 
YAW 0° 

ATT DB - MAX 
MAINTAIN HORIZ TRK 
MAN ATT (3)-RATE CMD 

PRO ( A c t  ENTRY DAP) 

EMS DATA - V e r i f y  
EMS FUNC - ENTRY ( v e r i f y )  
EMS MODE - NORMAL 

F 0 6  6 1  IMPACT LAT, LONG, HDS/DN 
( .0 l0 ,  .0 l0 , -00001 . )  

PRO 

11 POSS 0 6  2 2  FINAL ATT DISP,  RPY ( . O l O )  
( O n l y  i f  X - a x i s  b e y o n d  45" o f  V e l  v e c t o r )  

a P 6 3  - ENTRY I N I T  

1 2  0 6  6 4  G,VI,RTOGO ( . OlG, f p s ,  . l nm)  
FDA1 SCALE - 5 0 1 1 5  
ROT CONTR PWR DIR ( 2 )  - MNA/MNB 



TAPE RCDR - HBR/FWD 
HORIZ CK 
Pitch error needle goes t o w a r d  

zero approaching ,056 t i m e  
I f  CMC is GO:' 

S C  CONT - CMC/AUTO 
*If DAP NO GO: * 
* S C C O N T - S C S *  
* EZY BETA * 
*If CMC NO GO: * 
* S C  CONT - SCS*. 
* FLY EMS * 

RCS Deorb: R o l l  HDS UP 
TRACK HORIZ w i t h  29' w i n d o w  mk 

OI 
'4 n 

P64 - ENTRY POST .05G 33 *.-( 
13 RTOGO AT .05G AGREES WITH E M S - v e r i f y  24 

HORIZ CK 
? . 05G L t  - on (EMS start) 

.05G t i m e  
( + 0 : : )  *No EMS s tar t  w i t h i n  3 secs* 

*EMS MODE - BACKUP/VHF RNG * 
. 05G s w  - on (up) 
EMS ROLL - on (up) . Q, 

' 06 74 BETA, V I ,  G ( . O l O , f p s ,  .01G) 
Y 

NOTE: T o  m o n i t o r  N68,  K e y  V 1 6  N68E - .o f C o m p a r e  R S I  & FDA1 
U) cc 

I f  CMC or  PAD c m d s  L i f t  DN, 
MNVR L i f t  DN 

$6 
EMS GO/NO GO 

G-V P l o t  w i t h i n  l i m i t s  
G o  T o  17  (P67) 

or continue 
P65 - ENTRY - W CONT (VL>18K fps )  

I 
W 

i 
14 F 1 6 6 9  B E T A ( . O l O )  

DL ( .01G) PAD 
VL ( f p d  PAD 

*IF NO AGREEMENT: * 
* S C C O N T - S C S  * 
*FLY EMS k 



PRO 

15 . 0674 BETA, VI, G (.OlO,fps, .OlG) I 
(V<VL +500 fps C RDOT Neg) Go To 17 

P66 - ENTRY - BALLISTIC (D<DL) I 
16 06 22 DESIRED GMBL ANGLES RPY (.Ole) 

Monitor h,oriz - +12O of 31.7O mark 
P67 - ENTRY - FINAL PHASE (0.2G) 

17 06 66 BETA,CRSRNG ERR,DNRNG ERR (.OlO,.lnm,.lnm: 
KEY VERB 
Record DNRNG ERR 
KEY RLSE 
Limit: +100nm from PAD DRE 

 oni it& lift vector on RSI 6 FDA1 
CM RCS: change rings when He PRESS 

<I150 psia 
F 16 67 RTOGO,LAT,LONG (Vrel=lOOOfps) 

(.lnm,.~l~.~l~) 
SC CONT - SCS 
RTOGO NEG - LIFT W 
RTOGO POS - LIFT DOWN 
Monitor altimeter 
Record LAT,LONG,& voice to RECY at 10~' 
Record EMS RTGO 
EMS MODE - STBY 
EMS FUNCT - OFF 





Basic Oate 
C hawed - -l- 

Downrange error, DRE at 0.29, n. mi. 
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40 
-30 -20 - 10 0 10 20 30 40 50 60 

Overburn Underburn 
M V y  fps 

Earth orbit BBA versus M V X .  

E.0. BBA vs M V X  
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SECTION 6. EARTH/POST LANDING 

: 36 S t a r t  watch 
T R R T  (06 :w)  STEAM PRESS - pegged a t  9(YK(0:00) 

50K' (07 : w) CP$'IN PRESS REL vlv (2) - BOOST/ENTRY(@ a 
3 SECS PYRO ARM (2) - ARM 00:66 

Check Altimeter 

40K' (Ws%ll) * CM UNSTABLE (01: *) * 
0746 *RCS CMD - OFF * 

* 40K' APEX COVER JETT PB-PUSH * 
*DROGUE DEPLOY PB I PUSH (2 sec* 

m * a f t e r  apex cover  j e t t )  * 
\om 
m e  
d m  

cl 30K' ELS LOGIC - on (up) 
V) a 
4 h 

ELS - AUTO 
hl 

d 
.rl P, 24K' (08:*) RCS d i s a b l e  (auto)  (ol:Sy> 

a :I8 *RCS CMD - OFF* .& 

P Apex cover jett  (auto)  
*APEX COVER JETT PB - PUSH* 

4 I (WAIT 2 SECS) 
cp Drogue parachutes  deployed (au to)  

.Y s *DROGUE DEPLOY PB - PUSH* 
U) RI 
t8X 
COO . I f  Both Drogues F a i l :  

*ELS - MAN * 
% @P;. * S t a b i l i z e  CM * 

*5K1 M A I N  DPLY PB - PUSH* 
,+ ,' ~,,S-.'G.. -;+ -* ?, , 

7 . , . G ,_ i' ;?., .2 ; *ELS - AUTO * 
. < 

2 3 . 5 ~ '  Cabin P re s su re  i n c r e a s i n g  (Drogues + 50s) 
*I f  no t  i n c r e a s i n g  by 17K' : * 

V) 

9 *CABIN PRESS REL v l v  (RH) - DUMP* 
(0 

a l O K '  ( 0 9 : a )  Main parachutes  deployed (02:31) 1 1 
4- : 07 MAIN DEPLOY PB - PUSH (wi th in  1 s e c )  

VHF ANT - RECY 
5: 
C13 

VHF AM A - SIMPLEX 
u VHF BCN - ON 

I ,  
DIRECT 02 - ON ( i f  s u i t e d )  



E 
6-2 

C4BIN PRESS REL v l v  (2) - CLOSE 
CM RCS LOGIC - on (up) 
CM PRPLNT - DUMP (burn audible)  
Monitor CM RCS 1&2 f o r  He press  decrease 

*NO BURN o r  PRESS DECREASE * 
* USE BOTH RHC'S * 
*DO NOT FIRE PITCH JETS * 

CM PRPLNT-PURGE ( t o  zero H e  press)  
*CM RCS He DUMP PB - PUSH * 
*RHC (2) - 30 secs  * * NO PITCH * 

STRUT LOCKS (4)  - UNLOCK 
I f  n ight  landing: 

(8). cb FLOAT BAG #3, FLT/PL ( 1  cl$-cloSe ) 
P L  BCN LT - HIGH m 

a 0\ 
m \O 
rl m 

(275) cb FLT & PL BAT BUS A,B, &BAT G (3)-close rl 

cb FLT & PL MNA & B (2) - open 1 ; -  
(5) cb RAD HTR OVLD (2) - open (ve r i fy )  
(8) cb SPS P&Y (6) - open (ver i fy)  
(5) cb BAT RELAY BUS (2) - open 

3K' CABIN PRESS REL v l v  (RH) - DUMP ( a f t e r  purge ' '1 
ELS-AUTO ( v e r i f y )  completed) 3 I 
ELS LOGIC-ON (ve r i fy )  [h 
FLOOD Lts - POST LDG .n P 

Ln m 
CM RCS PRPLNT (2) - OFF ra s 

m o  

800 ' CAB PRESS RELF v l v  - CLOSE ( l a t c h  o f f )  
MN BUS T I E  (2) - OFF 

POSTLANDING 
STABILIZATION, VENTILATION, COMMUNICATIONS cn 

1 S t a b i l i z a t i o n  a f t e r  landing 

(229) cb MAIN REL PYRO (2) - close  

MAIN RELEASE - on (up) 
SECS PYRO ARM (2) - SAFE 
SECS LOGIC (2) - OFF 
DIRECT 02 - OFF (ve r i fy )  



*No con tac t  w i th  recovery forces* 
*VHF AM A&B - off  ( c t r )  * 
*VHF AM RCY ONLY - A * 

(8) cb PL VENT - c l o s e  
cb FLOAT BAG (3) - c l o s e  

(278) cb UPRIGHT SYS COMPRESS (2) - c l o s e  
I f  S t a b l e  11: 

FLOAT  BAG(^)-FILL till 2 min a f t e r  
up r igh t ,  then  - OFF 

VHF AM A/B & BCN - OFF whi le  i nve r t ed  
I f  S t a b l e  I: 

A f t e r  10 Min Cooling Per iod ,  
FLOAT BAG (3)  - FILL 7 min, t h e n  OFF 

m 
\ o m  2 
m QD 

Pos t  S t a b i l i z a t i o n  And V e n t i l a t i o n  
4 PI 

rl 
(15) PL BCN LT - BCN LT LOW 

u) r 
PL VENT v l v  - UNLOCK (Pu l l )  

rl I- Remove PL VENT Exh Cover 
,-I (15) PL VENT - HIGH o r  LOW ri PL DYE MARKER - ON (swimmer comm) 

Release f o o t s t r a p e  and r e s t r a i n t s  
(275) cb MNA BAT BUS A & BAT C (2) - open 

cb MNB BAT BUS B & BAT C (2) - open 
cb FLT & PL BAT C - open 

aJ 
Y 

(250) cb PYRO A SEQ A - open 

L2z cb PYRO B SEQ B - open 
*EACH HR - CHECK DC VOLTS 2 27.5 V * 

.o F 
cn m *If Not: * 
m z 
a 0  (275) * cb FLT & PL-BAT BUS A&B (2) -open* 

* cb FLT &PLBAT C (1) - c l o s e  * 
* GO TO LOW POWER CHECKLIST * 

Unstow and i n s t a l l  PLV DISTRIB DUCT 
Deploy grappl ing  hook and l i n e  i f  req.  , 

(I) 

9 EGRESS PROCEDURES 
cn 

CMP 
LW h 

2 :t, 

PL VENT - OFF (15) 
cb P n l  250 ( a l l )  - open 

3 STABLE I 
u ALL Disconnect umbi l ica ls  

Neck dam on ( i f  s u i t e d )  
CMP Center couch - 270' p o s i t i o n  



CDR,LMP Armrests stowed 
CDR Connect r a f t  t o  SIC, i f  desired,  with 

green lanyard 
Connect r a f t  white lanyards t o  s u i t s  

i n f l a t e  water wings when ex i t i ng  
CMP GN2 RATCHET HNDL - CW 

GN2 VLV HNDL - UNLATCH & PUSH (Outbd) 
Side Hatch opened 
ACTR HNDL SEL - N 
Egress with l i f e r a f t  

LMP Put hardware k i t  out 
T.MP,CDR Egress 

o r  C. STABLE I1 
cb CREW STA AUDIO (3) - open 

ALL 

CMP 
CDR 
CEn' 

:MP 

LMP 

Disconnect umbilicals 
Couch s e a t  pans (3) - 170' posi t ion 
Neck dam on ( i f  su i t ed)  
Arm r e s t s  stowed 
Survival  k i t s  removed from stowage 
Connect l i f e  r a f t  mainline t o  CDR o r  SIC 
Connect f i r s t  r a f t  white lanyard t o  s u i t  
Connect t h i rd  r a f t  white lanyard t o  suit 
PRESSURE EQUALIZATION v lv  - OPEN 
Remove and stow hatch 
Exit  f e e t  f i r s t  with rucksacks; when c l ea r  

of ' S /C i n f l a t e  water wings and r a f t  
Exit  f e e t  f i r s t ;  when c l ea r  of SIC 

i n f l a t e  water wings 
Exit  f e e t  f i r s t ;  when c l ea r  of SIC 

i n f l a t e  water wings 

POST LANDING COMMUNICATIONS 
VHF ANT-RECY (verify)  
VHF BCN - ON (verify)  

I f  no contact with recovery forces 
perform VHF BEACON Check 

MONITOR VHF BEACON transmission with 
VHF AM B Rcvr andlor Survival  Transceiver 

*VHF Beacon not  operating * 
*connect Survival  Transceiver t o  ant* 
*cable behind VHF an t  access pn l  and* 
*place radio i n  BCN mode * 



LOW POWER CHECKLIST 
VHF BCN - OFF 
VHF AM (3)  - RCV 
FLOOD L T S  - OFF 
VHF AM A&B - off (ctr) 
VHF AM RCV ONLY - A (verify) 
COUCH LIGHTS - O F F  
POSTLANDING VENT SYS : minimize use 
SURV RADIO - plug into VHF BCN ANT cable 
conn behind VHF ant access pnl & turn 
radio on in BCN mode 





3 I 
2 3  
.2 z 
In ca c a r  
a 0  

SECTION 7. ENTRY EMERGENCY PROCEDURES 

CM RCS FAILS TO PRESSURIZE OR FEED PRPLNT 

1. Verify electrical power for pressurization 
cb EPS BAT BUS (2) - close (Pnl 229) 
cb PYRO A/B SEQ A/B (2) - close (Pnl 250) 
cb SECS ARM (2) - close (Pnl 8) 
SECS PYRO ARM (2) - ARM 
SECS LOGIC (2) - on (up) 

2. Cycle CM RCS - PRESS (Pnl 2) 
3. Verify electrical power to CM RCS prplnt vlvs 

cb EPS GRP 1&3 - close (Pnl 229) 
cb SM RCS HTR A&B - close (Pnl 8) 
cb RCS PRPLNT ISOL (2) - close 

4. Cycle CM RCS PRPLNT 162 - on (up) (Pnl 2) 
5. Open He & PRPLNT Crossfeed 

cb EPS GRP 5 - close (Pnl 229) 
cb RCS LOGIC (2) - close (Pnl 8) 
CM RCS LOGIC - on (up) (Pnl 1) 
CM PRPLNT - DUMP (momentarily, then OFF) 

EMERGENCY POWERDOWN 
(MN BUS voltage <26.0 vdc, no short verified) 

S BD PWR AMP - off (ctr) 
SEC COOL EVAP - RESET for 58 

sec, then OFF 
SEC COOL PUMP - OFF 
SUIT COMPR (2) - OFF 
DIRECT 02 vlv - ON (if suited) 

TAPE RCDR FWD - off (ctr) 
POT H20 HTR - OFF 
LIGHTS - (min req'd) 
cb G&N OPT (2) - open 
ECS GLY PUMPS (2) - OFF 
PWR SCE - off (ctr) 
TELECOM GRP 1&2 - OFF 
cb INSTR ESS (2) - open 

Amps 
4.35 

3.1 
2.76 per pump 
0.70 
1.8 
1.10 

Note: After 0.05G, cb G&N (all 10) - open I ~ 



BUS LOST RECONFIGUitATION 

A. Loss of MN BUS A 
FC 2 - MNB only 
FC 1 (MNA&B) - off  ( c t r )  (on l i n e  

f o r  deorb i t  burn) 
INV 3 - MNB* AC1 . 
cb MNA BAT BUS A - open 
cb MNA BAT C - open 
cb MNB BAT C - closed 
cb BAT C BAT BUS A - cloredg 
AUTO RCS SEL (desired t h r u s t e r s )  - MNB 
FDAI SEL - 2 
RBC PWR DIE (2) - MNB 
BMAG MODE (3) - RATE 2 

B. Lose of MN BUS B 
FC 2 - MNA only 
FC 3 (MNA&B) - off ( c t r ) (on  l i n e  f o r  

deorb i t  burn) 
INV 3 - MNA, AC2 
cb MNB BAT C - open 
cb MNB BAT BUS B - open 
cb BAT C BAT BUS B - closed 
cb MNA BAT C - closed 
AUTO RCS SEL (desired th rus te r s )  - KNA 
FDAI SEL - 1 
RHC PWR DIR 1 - MNA 
SCS ELEC PWR - ECA 
BMAG MODE (3) - RATE 1 

C. Loss of BAT BUS A 
Prepare f o r  two b a t t e r y  en t ry  
AUTO RCS SEL (desired t h r u s t e r s )  - WNB 
After  CM/SM SEP 

RCS TRt?FR - CM (mom) 
A t  APEX COVER JETT 

cb SCS CONTR/AUTO (2) * open 

D. Loss of BAT BUS B 
Prepare f o r  two b a t t e r y  ent ry  
AUTO RCS SEL (desired th rus te r s )  - MNA 



A f t e r  CMISM SEP 
RCS TRNFR - CM (mom) 

, A t  APEX COVER JETT 
cb SCS CONTRIAUTO (2) - open 

E. Loss of AC BUS 1 
AC INV 1 MNA - OFF 
BMAG MODE ( 3 )  - RATE 2 
FDAI SEL - 2 
SUIT COMPR 2 - AC2 
S BD NORM WNDR - SEC 
S BD NORM PWR AMP - SEC 
ECS GLY PUMP 2 - AC 2 
GCN PWR - AC2, 

m F. Loss of AC BUS 2 
\D 

1 %  AC I N V  2 MNB - OFF - rl FC PUMP 2&3 - AC1 

r: 

FDAI SEL - 1 
BMAG MODE (3) - RATE 1 C GIN PWR - AC1 
S BD NORM WNDR - PRI 
S BD NORM PWR AMP - PRI 

Q) 
Y 

EMERGENCY SAFE OF APEX COVER JETT 
m 

I f  MSFN NO GO For Pyro Arm I n d i c a t e s  Apex .o F 
cn m Cover J e t t i s o n ,  
m s 
M U  SECS LOGIC (2) - OFF 

cb ELS (2 )  - open 

1 SECS LOGIC (2) - ON 

cn 
I f  MSFN GO, Go To Step  A 
I f  S t i l l  Apex Cover J e t t i s o n ,  

a 
I- 

cb SECS LOGIC A - open 
0 
rl 

I f  MSFN GO, Go To Step B 
I f  S t i l l  Apex Cover J e t t i s o n ,  

cb SECS LOGIC A - c l o s e  
cb SECS LOGIC B - open 

I f  MSFN GO, Go To Step  C 
I f  S t i l l  Apex Cover J e t t i s o n ,  

ELS - MAN 
n s  LOGIC - OFF 
SECS LOGIC ( 2 )  - OFF - 



cb SECS LOGIC (2) - open 
cb SECS ARM (2) - open 

CMP To LEB 
cb SEQ A&B PYRO A&B (2) - open (Pnl 250) 
Verify PYRO BUS A&B vol tage  = 0 
Use Tool E ,  (5132 a l l e n  head) t o  remove 
closeout  panel located beneath panels  
276 & 277 (approx 10 fas teners  on panel).  
Remove, o r  cut  a l l  wires t o ,  connector 
marked "cut" with white tag  (P545). Tape 
ends of any wires cut .  Replace closeout  
panel.  
cb SEQ A&B PYRO A&B - c lose  
Verify PYRO BUS A&B vol tage  >35 vdc 
cb ELS (2) - close  
cb SECS LOGIC (2) - close  
cb SECS ARM (2) - open (ver i fy)  
DO NOT ARM PYRO BUSES ----- 

Continue Normal Entry Except, 

Perform CM RCS pressur iza t ion & CPIISM 
Separat ion together a t  which time ARM 
PYRO1s i n  the following manner: 

SECS PYRO ARM (B) - SAFE (ver i fy)  
SECS PYRO ARM (A) - ARM 

To J e t t i s o n  ~ p e x  Cover A t  24K1 : 
SECS PYRO ARM (B) - ARM 
STEP A 

cb ELS (2) - open (ve r i fy ) ,  c lose  
a t  o r  a f t e r  apex 'cover j e t t i s o n  
a t  24K1 

Continue normal ent ry  

STEP B 
cb SECS LOGIC A - open (ve r i fy ) ,  

c lose  a t  o r  a f t e r -  apex cover j e t t i s o n  
a t  24K' 

Continue normal ent ry  



STEP C 
cb SECS LOGIC s - open ( v e r i f y ) ,  c l o s e  

a t  o r  a f t e r  apex cover j e t t i s o n  
a t  24K' 

Continue normal en t ry  

FIRE~SMOKE I N  CM DURING ENTRY 
WARNING: CM water  must not  be used 

t o  ex t inguish  f i r e  

1 CABIN FAN (2) - OFF (ve r i fy )  

2 Monitor EPS i n d i c a t o r s  f o r  excessive cu r ren t .  
~ k e d i a t e l y  remove power f r m  a f f e c t e d  bus. 

3 ROT CONTR PWR DIRECT (2) - MNA/MNB 
& maintain a t t i t u d e  i f  required.  

4 I f  a f f e c t e d  bus is: 
MNA - 

AC I N V  1 AC BUS 1 - OFF 
AC I N V  2 AC BUS 1 - on' (up) 
Se t  up f o r  CM/RCS s y s  2 

AUTO RCS SEL A/C ROLL (4) - OFF 
AUTO RCS SEL CM l ( 6 )  - OFF 
AUTO RCS SEL CM 2 (6) - MNB 
RCS dump is  f u e l  r i c h  

I ~ B  - 
AC I N V  2 AC BUS 2 - OFF 
AC IM 1 AC BUS 2 - on (up) 
RCS dump is ox id ize r  r i c h  

6 Continue ENTRY 
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